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UUDISNOPPEID STATISTIKA VALLAST

Aavo Heinlo
Statistikaamet

Nopete allikaiks on varskemad Eurostati pressiteated
(http://epp.eurostat.ec.europa.eu/portal/page/portal/publications/collections/news_releases)
ning Eurostati valjaanded sarjast ,Statistics in focus®
(http://epp.eurostat.ec.europa.eu/portal/page/portal/publications/collections/sif_dif/sif).

Abielu kui institutsiooni allakaik

Eestis sélmiti 2011. aastal 1000 elaniku kohta 4,1 abielu ja lahutati 2,3. Veel paarkimmend
aastat varem olid need numbrid ligi kaks korda suuremad, samaks on jaanud vaid abiellumiste ja
lahutuste suhe, mis osutab ligikaudu iga teise abielu purunemisele. Samas langesid mdlema
maarad 2011. aastal enam-vahem kokku Euroopa Liidu (EL) keskmiste néitajatega. Tosi,
lahutuste maar oli EL-is pisut madalam, vaid 1,9, seda tanu katoliiklike riikide eriparale: Maltas
loendati ainult 0,1, lirimaal 0,7 ja Itaalias 0,9 lahutust 1000 elaniku kohta. Seevastu ndukoguliku
ajalooetapi Ule elanud Leedu kohta sama ei kehtinud — 6,3 abielu ja 3,4 lahutust 1000 elaniku
kohta. Abielude arvu kahanemine mgjutas arusaadavalt abielusiindimust. Kui 1990. aastal siindis
Eestis valjaspool abielu iga neljas ja Rootsis Euroopa liidrina peaaegu iga teine laps, siis
sajandivahetuseks jdudsime Rootsile jarele ja ka méddusime sellest riigist, tdustes 2011. aastaks
EL-i suverdanseks liidriks: Eestis stindis kolm last viiest valjaspool abielu. Mdne protsendipunkti
jagu jaid meist maha Sloveenia, Bulgaaria, Prantsusmaa ja alles viiendana Rootsi. Pingerea
teises servas olid oodatavalt Kreeka ja Kipros ning kolmandana Poola, neis riikides oli valjaspool
abielu slindinute osatahtsus vastavalt 7,4%, 16,9% ja 21,2%. EL-i keskmiseks kujunes aga kaks
valjaspool abielu slindinut igast viiest siindinud lapsest.

Muutus ilalpeetavate struktuuris

1992. aastal oli Ulalpeetavate maar Eestis 51,5% ja 2012. aastal 48,6%. Seda maara arvutatakse
mittetdoealiste (0—14-aastased ja Ule 65-aastased) elanike arvu suhtena todealistesse
(15—64-aastased). Muutus naib marginaalsena, kuid oluliselt muutus selle sisu. Kui 1992. aastal
leidus Eestis 100 t60ealise elaniku kohta 33 last ja 18 vanemaealist, siis 2012. aastal vaid 23 last
ja juba 26 vanemaealist. EL-is tervikuna tédheldati sama tendentsi, kuigi vahem drastilisena: sama
perioodi jooksul langes laste arv 100 t66ealise elaniku kohta 29-It 21-le ja vanemaealiste arv
téusis 23-It 27-le. Muutuse tingisid pdhiliselt kaks mehhanismi: Uhelt poolt kahanenud iive, teiselt
poolt eluea pikenemine, ménes riigis lisas oma panuse ka tddealise elanikkonna valjaranne.
Jattes arutelemata, kas kulukam on laste kasvatamine voi vanurite hooldamine, tasub siiski
markida, et viimane soltub oluliselt vanurite tervislikust seisust. 2011. aasta andmetel ootas
Eestis 65-aastaseid naisi keskmiselt ees veel 19 ja mehi 14 elada jaanud aastat, kuid mdlemate
puhul véib ainult kuut neist aastatest lugeda tervelt elatuks. Samaealisi rootslasi ootab aga ees
14 ja taanlasi 12 tervelt elatud aastat.

Toojoukulud Eestis ikka madalad

Eurostat vordles EL-i liikmesriikide t66joukulusid toéotunni kohta ajavahemikul 2008-2012, mis
tuginesid 10 ja enama to6tajaga ettevotete 2008. andmetele, mida siis aastast-aastasse vastava
t66jdukuluindeksiga labi korrutati. Kéige suuremad olid 2012. aastal t66joukulud t66tunni kohta
Rootsis — 39 eurot — ja vaikseimad Bulgaarias — 3,7 eurot. Eesti naitajaks arvutati 8,4 eurot,
kusjuures see suurenes 2008. aastaga vorreldes 7%, kuid oli ikka veel EL-i 23,4-eurosest
keskmisest kolm korda pisem. Vérdluseks tuleb lisada, et EL-i keskmine kasvas sama ajaga pisut
enam — 8,6%, aga Rootsi naitaja isegi peaaegu veerandi jagu. Teise pdhjanaabri, Soome,
t66joukulud t66tunni kohta jéudsid 2012. aastal 30,8 euroni ja olid kasvanud nelja aastaga
13,7%. Véljavaated tootmine Skandinaaviast Eestisse Ule tuua selles kontekstis isegi paranesid,
jatkuks siin vaid osavaid t06kasi ja ajupotentsiaali.
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NEWS PICKS FROM THE FIELD OF STATISTICS

Aavo Heinlo
Statistics Estonia

The picks are based on the recent news releases of Eurostat
(http://epp.eurostat.ec.europa.eu/portal/page/portal/publications/collections/news_releases)
as well as on Eurostat’s publications in the series “Statistics in focus”
(http://epp.eurostat.ec.europa.eu/portal/page/portal/publications/collections/sif _dif/sif).

Deterioration of marriage as an institution

In 2011, 4.1 marriages were contracted and 2.3 divorced per 1,000 persons in Estonia. Two
decades earlier those figures were twice bigger, only the ratio of marriages and divorces has
remained stable indicating that nearly every second marriage will be broken. At the same time those
rates just about coincided with the European Union (EU) means. The truth is that the catholic
countries’ different attitude lowers the divorce rate for the EU, only 1.9. So, there were counted only
0.1 for Malta, 0.7 for Ireland and 0.9 divorces per 1,000 persons for Italy. By contrast, that was not
true for Lithuania having pulled through Soviet stage of history — 6.3 marriages and 3.4 divorces per
1,000 persons. The decrease in the number of marriages clearly affected the amount of births
outside marriage. If in 1990 only every fourth baby was born outside marriage in Estonia, but
Sweden as European leader was already reaching 50% borderline, then we caught and passed
Sweden for the millennium. In 2011, with three babies born outside marriage from five newborns
Estonia became a sovereign leader of the EU. Few percentage points lower was that indicator for
Slovenia, Bulgaria, France, and Sweden was placed only at the fifth position. On the other end of
the ranking were expectedly Greece, Cyprus and Poland, in those countries the share of births
outside marriage equalled respectively 7.4%, 16.9% and 21.2%. The EU mean turned out as two
babies from five newborns born outside marriage.

Change in the structure of dependent persons

In 1992, the dependency ratio in Estonia was 51.5% and in 2012 48.6%. This indicator is calculated
as the ratio of inactive population (aged 0-14 and over 65) to active one (aged 15-64). The
difference seems to be marginal, but the content changed substantially. In 1992, for every 100
working-age persons one could count 33 children and 18 elderly persons in Estonia. The situation
was quite different in 2012 — only 23 children and 26 elderly persons. The same tendency appeared
less drastically in the EU as a whole — during the same period the number of children per hundred
working-age persons decreased from 29 to 21 and the number of elderly people increased from 23
to 27. The change was the result of mainly two processes — the decline of birth rate and the
lengthening of lifetime. For some countries the emigration of working-age residents contributed its
share. Leaving the discussion about differences in cost of child rising and elders’ care beside, it is
worth to mention that the latter one depends significantly on health status. In 2011, the life
expectancy for 65-year old females in Estonia was 19 years and that of males 14 years but for both
they could expect only 6 years in healthy condition. For Swedes of the same age the expectation
was 14 and for Danes 12 years in healthy condition.

Labour costs still low in Estonia

Eurostat compared the EU Member States hourly labour costs during 2008-2012 based on 2008
data for enterprises with 10 and more employees, that were multiplied year by year with the Labour
Cost Index. In 2012, the highest hourly labour costs — 39 euros — were in Sweden and the lowest
ones — 3.7 euros — in Bulgaria, hence, the tenfold difference. For Estonia the calculated indicator
value was 8.4 euros and it increased 7% compared to 2008 still remaining three times lower than
the EU mean of 23.4 euros. In comparison, it must be added that during the same period the EU
mean rose by 8.6%, but the Swedish one even nearly by a quarter. The hourly labour costs for our
other Nordic neighbour — Finland — reached 30.8 euros in 2012 and had grown 13.7% during four
years. In that context prospects for production relocation from Scandinavia to Estonia even became
better in case we would have sufficient amount of skilful personnel and brain potential.
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KUIDAS OHJELDADA JUHUSLIKKUST?

Kalev Parna
Tartu Ulikool

Tdenaosusteooria ja statistika on kaks teineteisega tihedalt seotud ala, mis
moodustavad Uhtse terviku. Statistika haarab andmete kogumist, korrastamist,
salvestamist, statistilist anallusi, aga ka tulemuste esitamist ja tdlgendamist.
Tdenaosusteooria omakorda tegeleb juhuslike nahtuste uurimisega, kasutades
selleks matemaatilisi meetodeid. Artikkel sisaldab pdgusa tagasivaate
tdenaosusteooria ajalukku, naidates pohimdistete ja printsiipide valjakujunemist
ning tuues valja tdendosusteooria méned olulised tulemused. Seejarel
naidatakse téenaosusteooria rakendusi statistikas, selgitades lahemalt
statistilise testi olemust ning illustreerides seda populaarsete naidetega
igapaevaelust. Lugejalt ei oodata eelnevaid teadmisi tdenaosusteooriast.

Sissejuhatus ehk jdtame midagi siiski ka juhuse hooleks

JAra jata midagi juhuse hooleks!” 6eldakse siis, kui tahetakse, et asi saaks kindlasti tehtud. See
on kahtlemata tanuvaart péhimote, mida jargides on tehtud suuri tegusid, ellu viidud tahtsaid
projekte. Téepoolest, juhuslikkus tekitab alati maaramatust, ebakindlust, raskendab planeerimist.
Samas pole vdimalik juhusest kunagi taielikult lahti saada. Ja seda pole digupoolest vajagi —
vahel vbib méne asja ka juhuse hooleks jatta. Juhusel on oma seaduspéarasused ja temast vdib
ka kasu olla, eriti kui neid seadusparasusi hasti tunda.

Meid Umbritsevad nahtused vdib jagada kahte suurde klassi. Nahtusi, kus antud tingimustel on
protsessi edasine kulgemine Uheselt maaratud, nimetatakse determineeritud protsessideks.
Looduses ja Uhiskonnas on aga killaga protsesse, kus antud algtingimustel vdib siisteem
edaspidi kdituda mitmel véimalikul viisil. Taolisi ndhtusi nimetatakse juhuslikeks. See, et igal
hommikul tduseb paike, on Uheselt kindel, kuid see, kas taevas on sel hetkel selge voi pilves,
sbltub juba juhusest. Ilm, majandus, poliitika on vaga keerukad nahtused, kus tuleviku kasvoi
ligikaudne prognoosimine on suur valjakutse teadlastele ja spetsialistidele.

V&ib filosoofiliselt kiisida, kas maailmas Gldse ongi juhuslikkust? Peaks ju llelildise determinismi
printsiibi kohaselt maailma iga jargmine olek olema tapselt maaratud tema eelmise oleku poolt
(Leibniz). Vastus peitub ilmselt tddemuses, et me ei suuda Uhtegi olekut fikseerida ideaalse
tdpsusega — paratamatult jddvad moned detailid lahtiseks, jdab sisse mingi ,I6tk” ja ,vabadus”,
mille kaudu poebki sisse juhuslikkus. Seega juhuslikkust vdib paljuski vétta kui meie teadmiste
puudulikkust.

Vaatamata juhuslike ndhtuste keerukale iseloomule saab siiski ka nende puhul raakida teatud
seadusparasustest ning neid puldabki vélja selgitada téenadosusteooria. Lihidalt &eldes,
tdendosusteooria uurib juhuslike nahtuste matemaatilisi mudeleid®. Siinjuures tuleb tapsustada,
et tdenaosusteooria tegeleb siiski ainult juhuslike nahtuste (ihe teatava osaga — nimelt sellisega,
kus saab raadkida statistilisest stabiilsusest ehk kus katset on samadel tingimustel véimalik korrata
piiramatu arv kordi. Me vdime kuitahes palju visata tht ja sama miinti v6i moodustada juhuslikku
valimit samast Uldkogumist. Statistiline stabiilsus lubab md&éta juhuslike sindmuste toimumise
voimalikkust arvulisel teel, tdendosuse abil. On rida keerukaid nahtusi, kus me taolist stabiilsust
eeldada ei saa. Naiteks on vaga problemaatiline ennustada ilma minevikuandmete péhjal, kuna
ilm on selleks liiga kaootilise iseloomuga: pisemgi erinevus ilma hetkeseisus voib tingida vaga
suure ilmaerinevuse (ks nadal hillem. Seeparast kasutatakse ilmamudelites enamasti
teistsuguseid meetodeid. Sellele vaatamata on tdendosusteooria rakendusvali aarmiselt lai ja

a ~ ~ " . ~ . . . . - ~ o ~ps
Ménevdrra populaarsemas keeles éelduna uurib tdendosusteooria seda, kuidas lihtsamate siindmuste téendosuste pohjal
leida keerulisemate siindmuste tdenaosusi.
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mitmekdilgne, alates loodusteadustest (fiilisika, bioloogia, geneetika), meditsiinist (ravimkatsed),
majandusest (finantsturgude uurimine, kindlustus) ning I6petades sotsiaal- ja humanitaaraladega
(demograafia, keeleteadus jne).

Kes 6nne otsib, see 6nne leiab — toendosusteooria ajaloost

Tdendosusteooria teket seostatakse eelkdige hasartméngudega. Girolamo Cardano (1501-1576)
kirjutas esimese 6nnemange kasitleva raamatu ,Liber de Ludo Aleae“ (ilmus 1663) ning koos
Niccold Tartagliaga (1506-1559) andsid nad panuse ka kombinatoorika arengusse. Neist
kiisimustest huvitus ka Galileo Galilei (1564—1642), kes muuseas selgitas, miks kolme taringu
viskamisel summa 10 esineb sagedamini kui 9. Suure tduke teooria edasisele arengule andis
Blaise Pascali (1623-1662) ja Pierre de Fermat’ (1601-1665) kirjavahetus, milles nad leidsid
lahenduse tuntud dnnemangija Chevalier de Méré esitatud kisimustele. Naiteks oletas viimane,
et nelja taringu viskamisel vdhemalt Uks kord kuue silma saamine on sama téendone kui 24
topeltviske korral vahemalt Uks kord topelt-kuue (6+6) saamine. Samas nagi ta, et praktikas ei
pea see oletus paika. Teine peamurdmist tekitanud lesanne oli panuse jagamine poolelijadnud
mangus. Oletame, et kaks mangijat viskavad minti ning kogu panuse vdidab see, kes kogub
esimesena viis vappi. Mang aga jaab mingil pdhjusel pooleli (naiteks seisul 3—1) ning tekib
kiisimus, kuidas jagada panus.

Esimese raamatu tdendosusteooriast kui omaette uurimisvaldkonnast (,Van Rekeningh in Spelen
van Geluck®, 1656) kirjutas Christian Huygens (1629-1695), kus ta muuhulgas kasitles ka
panuse jaotamise Ulesannet (s6ltumatult eelmistest). Vahemarkusena olgu 6eldud, et umbes
samal ajal kerkis esile ka teine valdkond, kus samuti puututi kokku juhuslike nahtustega —
rahvastiku uurimine ning sellega tihedalt seotud elukindlustus. Viimane pdhineb nn
suremustabelitel, millede koostamisel jdudis esimese arvestatava tulemuseni peamiselt
astronoomina tuntud Edmund Halley (1656—1742).

Esimese tdsisema tdenaosusteooria kasitluse autor on Jakob Bernoulli (1656—1705), kelle ,Ars
Conjectandi“ (,Araarvamise kunst) iimus 1713. aastal. Bernoulli teeneks on tdendosuse nn
klassikalise definitsiooni kasutuselevott, mille kohaselt sindmuse tdendosus on selle sindmuse
suhtes soodsate juhtude arv jagatud antud katses kdikvéimalike juhtude arvuga® Raamatus oli
muuhulgas tuletatud binoomjaotuse valem ning téestatud suurte arvude seadus, mis seob
sundmuse téendosuse selle sindmuse suhtelise sagedusega pikas katseseerias.

Abraham de Moivre’i (1667—-1754) ,The Doctrine of Chances" oli esimene tdenaosusteooria dpik,
milles autor tuletas ligikaudse valemi binoomjaotuse tdendosuste arvutamiseks ning joudis
tegelikult valja normaaljaotuse ja tsentraalse piirteoreemini. Viimane on téendosusteooria Uks
kdige tédhtsamaid ja sdravamaid tulemusi, mis Utleb, et suure arvu juhuslike suuruste summa on
ligikaudu normaaljaotusega. Tsentraalse piirteoreemi tdestas esimesena Pierre-Simon Laplace
(1749-1827) aastal 1810. Siméon Poissoni (1781-1840) teeneks oli aga nn vaikeste arvude
seaduse ehk Poissoni jaotuse avastamine ning kasutusele vétmine harvade siUndmuste
téendosuste kirjeldamiseks (1838).

Andrei Kolmogorov (1903-1987) vbttis tdendosusteooria 300-aastase arengu kokku oma
raamatus ,Grundbegriffe der Wahrscheinlichkeitsrechnung” (,Tdendosusteooria p&himdisted®,
1933), kus ta sulandas tdendosusteooria moisted lldise mddduteooria raamidesse. Seal esitatud
tdenaosuse aksiomaatiline definitsioon on iildkasutatav tinapsevalgi.

Siiski tuleks mainida ka alternatiivseid tdendosuse moiste kasitlusi. Neist Ghe autor, Richard von
Mises (1883-1953) puldis tdendosust defineerida suhteliste sageduste piirvaartusena
protsessis, kus katsete arv piiramatult kasvab. Tuntud on ka subjektiivse tdendosuse koolkond

? Klassikalise tben&osuse valem on P(4) = '\I'V—A kus N on vdimalike katsetulemuste koguarv ja N, on sindmuse A suhtes

soodsate katsetulemuste arv. Valemi kasutamiseks peavad kdik N juhtu olema vérdvdimalikud.

® Téendosus on stindmuse A toimumise vdimalikkust naitav arv P(A), mis asub 0 ja 1 vahel ning mis kindla stindmuse puhul
on 1. Kui siindmused 4,, 4,, ... on teineteist valistavad (st saavad toimuda ainult ihekaupa), siis tdenéosus, et neist ks
toimub, on vérdne Uksikute tdendosuste summaga: P(4; UA, U ...) = P(4,) + P(4,) + ---.
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(Leonard Savage, Bruno de Finetti), mis kasitleb téendosust soéltuvana subjekti senistest
teadmistest, nii nagu seda tegi juba Thomas Bayes (1702—-1761).

Kokkuvéttes vbib tdendosusteooria arengus valja tuua kolm tahtsat etappi. Koigepealt
arusaamine, et ka juhuslike nahtuste korral on véimalik teatud tapsusega prognoosida seda, mis
vdib juhtuda tulevikus. Teine oluline etapp oli 19. sajandi algus, kui leiti seosed statistikaga ning
hakkas arenema uhtne teadus, millel on piiramatud rakendused ja vdimalused. Rangesse
matemaatilisse vormi jdudis tdendosusteooria aga méddunud sajandi 30-ndatel aastatel.

Toendosus ja statistika — voimas tandem

Tdenaosusteooria puutub statistikaga kokku siis, kui andmetes on mingi juhuslikkus, naiteks kui
andmed moodustavad juhusliku valimi tGldkogumist. Siis tulevad mangu tdenaosusteooria reeglid,
mis lubavad hinnata the voi teise vaite vdi hiipoteesi tdepara. Samas nd kirjeldav statistika, mis
tegeleb andmete esitamisega kokkuvotlike tabelite ja graafikute naol, tdendosusteooriat otseselt
ei kasuta. Tdendosusteooria ja statistika on kill omavahel tihedalt seotud, kuid nende
spetsiifilised Ulesanded on mdneti vastandlikud. Lihidalt 6eldes, tdendosusteooria uurib seda,
millise téendosusega ks voi teine vdib antud tingimustel juhtuda (ehk millised andmed voivad
tekkida). Statistika Glesanne on aga vastupidine: kdigepealt on olemas mingid andmed ehk
vaatlustulemused ning nende pdhjal tuleb teha jareldusi andmete tekkemehhanismi, péritolu
kohta. Kujundlikus keeles 6elduna — téendosusteooria puhul on meil justkui olemas mingi
juhuslikkuse mehhanism, ,masinavark®, ning me tahame teada, millised on selle masina t66
voimalikud tagajarjed, jaljed. Statistikas aga ndeme me esmalt jalgi (andmeid) ning jalgede pdhjal
plldame ara arvata (hinnata), milline konkreetne masin on need teinud. Naiteks valikuuringu
puhul on jalgedeks meie valim, masinaks see Uldkogum, kust valim parineb, ning statistiku
Ulesanne on hinnata valimi pdéhjal Gldkogumi parameetreid. Arusaadavalt on juhuslikkuse
mehhanismi araarvamine seda lihtsam, mida enam me neid mehhanisme (tdendosusteooriat)
tunneme. Tihe seos kahe ala vahel iimneb ka jargmistes naidetes.

Juhusest on kasu — ka pime kana leiab vahel tera

Tdendosusliku mbtteviisi rahvalikuks valjenduseks on uUtlus ,Ka pime kana leiab vahel tera“.
Selles vanasdnas on peidus tarkus, et kunagi pole pdhjust liigseks pessimismiks — nagunii k&ik
asjad ei lahe viltu, midagi laheb ka hasti. See on hasti kirja pandav ka tdendosusteooria keeles.
Kui iga Uksiku siindmuse tdenaosus on P(4;) = p, siis tdendosus, et vahemalt iiks siindmustest
A4, A,, ..., A, toimub, on leitav valemiga®:

P(vahemalt iiks stindmus toimub) = 1 — P(ei toimu thtki sindmust) =1 — (1 —p)™

Naiteks kui teil on suures linnas 400 teretuttavat ehk juhuslik vastutulija on tuttav tdenaosusega
400/400000 = 0,001, siis tdendosus, et pooletunnise jalutuskaigu ajal teid keegi teretab, on
P=1-(1-0,001)10 = 0,63,

(Siin me eeldasime, et poole tunni jooksul tuleb teile vastu 1000 inimest, mis vdib kesklinnas
likumise puhul olla Gsna realistlik hinnang.)

Liigse pessimismi kdrval hoiatab téendosusteooria meid samavdrd ka liigse optimismi eest
(medali teine kulg). Nii nagu kdik asjad ei Iahe korraga viltu, ei lahe kdik asjad tingimata ka korda.
Seda kasutavad ara naiteks lennukompaniid, lubades oma lennukeid Ule broneerida lootuses, et
mdni reisija jaab mingil pohjusel tulemata. Kasutame seekord arvutusteks nn vaikeste arvude
seadust ehk Poissoni jaotuse valemit®. Kui on teada, et lennukile ei tule 1% reisijate koguhulgast,

? Selgitame selle valemi pdhimétteid. Esmalt on siin kasutatud vastandsiindmuse téendosuse valemit P(4) = 1 — P(4), kus
A tahendab A mittetoimumist (vastandstiindmust). Teiseks on kasutatud siindmuste séltumatust, mis lubab tksikute
stindmuste tdenédosused korrutada, saamaks nende koostoimumise tdendosust: P(A N B) = P(A) - P(B). Meie ndites 1 —p
on tdenaosus, et 4; ei toimu, samas (1 — p)™ on tdendosus, et ei toimu Ukski sindmustest 4y, ..., 4,.

k

® Poissoni valem P (k) = %e‘l annab tdendosuse, et toimub tapselt k sindmust, kui siindmuste keskmine arv on 1 . Mitte
lihegi stindmuse toimumise téendosus on seega P(0) = e~* ja vahemalt iihe siindmuse tdendosus on P(> 1) = 1 —e~*.
Meenutame, etarv e = 2,71.
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siis 350-kohalisest lennukist jddb maha keskmiselt 3,5 inimest ning vaba koha tekkimise
tdendosus on leitav Poissoni valemi abil: P(vihemalt 1 vaba koht) =1 —e™35 = 0,97.

Joonis 1. Vabade kohtade arv — Poissoni jaotus
Figure 1. Number of free seats — Poisson distribution
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0,00

Seega on praktiliselt kindel, et Ghe koha voib Ule broneerida. Kuid kas voib Ule broneerida ka
kaks kohta? Seda saame teada arvutades P(vihemalt 2 vaba kohta) =1 —e™3% —3,5¢73° =
0,86. Ndeme, et ka see on vaga tdendone olukord, kuid enam mitte nii kindel kui eelmine.
Lennukompanii peab nldd kaaluma, kuidas hiuvitada sellise reisija ebamugavused, kes ei paase
lennukile reaalse (letditumise tottu. Olenevalt ettendhtava kompensatsioonisumma suurusest
maarab lennukompanii Ulebroneeritavate kohtade maksimaalse arvu.

Kui palju on meie hulgas selgeltnagijaid?

Kujutame ennast olevat seltskonnas, kus on 30 inimest. Uks viskab taringut ja teised pulavad
arvata, milline on tulemus. Oigesti arvajaid on sellisel juhul keskmiselt viis, mdnikord rohkem,
monikord vahem. Kas digesti arvajad on selgeltnagijad? Vaevalt kiill, sest dige tulemuse arvab
ara iga kuues inimene isegi siis, kui kdik pakuvad tulemuse taiesti huupi. Aga kui moni neist
arvab tulemuse ara ka jargmisel katsel? Téendosus tabada dige tulemus kaks korda jarjest on
1/36 ehk sellega tuleb toime keskmiselt ks inimene 36 hulgast. Seega pole ka see veel mingi
téestus, kui silmas pidada seltskonna suurust. Peaksime olema juba veidi Ullatunud, kui keegi
sellest seltskonnast arvab ara neli visketulemust jarjest. Nimelt on vastav tdendosus ainult 2,3%,

30
mis on arvutatav juba eespoolt tuttava valemiga P=1—(1—$) . Kuid ka nii vaikese

téendosusega sindmused toimuvad meie Umber pidevalt. P6nevaks laheks olukord alles siis, kui
modni tabaks marki koguni viis viset jarjest, mis nii suure seltskonna korral juhtub Uksnes
téenaosusega 0,4%. Skeptikul oleks niild juba veidi alust kahelda, kas tegu pole teps mitte
peene koosmanguga taringu viskaja ja arvaja vahel. Esoteerik leiaks aga siit endale jarjekordse
kindla tdenduse selgeltndgemise kohta. (Killap on lugeja juba aru saanud, kelle hulka kuulub
nende ridade autor.)

Selgeltndgemine edasijoudnutele

Arendame niilid sarnast loogikat ménevérra teistsuguse naite peal. Uhes hasti tuntud telesaates
on saates osalejate (vaidetavalt selgeltnagijate) ees viis meest ja viis naist ning llesandeks on
Oelda, kes on kellega abielus. Teisiti Oeldes on vaja tuvastada viis abielupaari. limselt
samavaarne ulesanne on jargmine: naised on nummerdatud 1, 2, 3, 4, 5 ning igale mehele tuleb
omistada tema abikaasa number 1,...,5. Telesaate parim tulemus oli kolm digesti arvatud paari.
Kas tegu oli selgeltndgemisega? Voi on tulemus seletatav pelgalt juhusega? Pillame anda
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vastuse tdenaosusteooria abil, arvutades valja, kui suur on kolme 6ige paari saamise tdenaosus
siis, kui paare moodustada puhtjuhuslikult. Arutelu on siinkohal jargmine. Esmalt leiame, mitmel
viisil on uldse vdimalik viit meest nummerdada. Neist esimese jaoks on viis vdimalikku numbrit,
teise jaoks jaab alles neli numbrit, kolmandale kolm jne kuni viimasele jaadb ainus ulejdanud
number — seega on nummerdamise variante® 5-4-3-2-1=120. Niid loeme igas
nummerduses (permutatsioonis) ara, kui palju on seal digeid paare. Naiteks jarjestuses 1324 5
on oma 6igel kohal kolm numbrit, milledeks on 1, 4 ja 5, samal ajal kui numbrid 2 ja 3 seisavad
valel kohal. Kui selliselt 1&bi vaadata kdik 120 jarjestust, siis saame katte digete numbrite arvu
téendosusjaotuse, mis on toodud jargnevas tabelis.

Tabel 1. Oigete paaride arvu jaotus juhusliku paaripaneku korral
Table 1. Distribution of the number of correct pairs in case of random pairing

Oigeid 0 1 2 3 4 5 Kokku  Correct
numbreid Total numbers
Variantide arv 44 45 20 10 0 1 120  Number of
permutations
Tdenaosus 0,367 0,375 0,167 0,083 0 0,008 1  Probability

Niid me teame, mis vdib juhtuda ja millise tdendaosusega! Naeme, et ka viis diget paari voib
saada puhtjuhuslikult, kuigi seda juhtub vaga harva — ainult ihel juhul 120-st. Kuid kolm diget
paari saada on Usnagi lihtne, see juhtub keskmiselt Gihel korral 12 katsest. Tegelikult on see
téenaosus veel palju suurem, kui arvestada seda, et katsealuseid selgeltnagijaid oli saates terve
trobikond. Oletades, et neid oli kokku kaheksa, on tdéendosus, et Uks neist saab kolm (vdi enam)
oOiget paari, hoopiski suur. Selle saame katte jargmise aruteluga. Kdigepealt tdendosus, et Uksik
selgeltnagija saab tulemuse alla kolme (st mitte Uhtegi, ks vdi kaks Oiget paari), on saadav
tabelist kui kolme esimese tdendosuse summa ehk 109/120 = 0,908. Siis tdenaosus, et koik
kaheksa said tulemuse alla kolme, on 0,908 ® = 0,463. Ning 16puks tdenaosus, et vahemalt Uks
selgeltndgija saab tulemuseks kolm v&i enam &iget paari, on tervenisti 1 — 0,463 = 0,537 =
53,7% (!). Saadud téendosus on tdesti paris suur ning véime julgelt delda, et kolme dige paari
araarvamine oleks taiesti tavaline tulemus ka siis, kui kb6ik saates osalejad paneksid paare kokku
taiesti juhulikult, pimesi, ilma midagi kaalumata.

Kisime nidd endilt, kas meie skeptitsismi oleks hajutanud absoluutselt dige tulemuse ehk viie
Oige paari draarvamine? Taistabamuse saamise tdendosust, kui kaheksa sensitiivi moodustavad
paarid juhuslikult, pole raske leida: P =1 — (1 — 1/120)% = 6,5%. Skeptiku jaoks ei ole aga ka
see piisavalt vaike arv ning seega ei anna isegi taielik edu veel tunnistust selgelthdgemise kohta.
Me naeme siin, et sellise katsega ei olegi tegelikult véimalik midagi tdestada — lihtsalt paaride arv
viis on selleks liiga vaike. Taolisel juhul tuleks katset korrata méne suurema arvu paaridega,
naiteks kuue voi seitsmega jne. Loomulik kiisimus on nild, et kas naiteks kuue paari veatu
kokkupanek veenaks meie skeptikut. Leiame jalle vastava tdéendosuse juhusliku paaripaneku
korral — analoogselt Ulaltooduga on kuue paari puhul see téendosus P =1— (1 —1/720)% =
1,1%. See arv on juba lUsna vaike ja niiud ei oleks pdhjust enam kahelda, et kuue &ige tulemuse
saaja tdesti oskab Oigeid paare leida. Eriti kui arvestada sedagi, et paaripanekut hdlbustab
mdningate valiste naitajate (vanus, pikkus) teatav sobivus.

Lady tasting tea

Meie kunagine inglise filoloog dotsent Johannes Silvet, laiemale ringile tuntud kui inglise—eesti
sOnaraamatute autor (kelle keeletunnis oli artikli autoril au aspirantuuri ajal kdia), meenutas kord
oma stazeerimist Inglismaal ning mainis, et ta oli seal kuulnud ainult kaht uut séna mif ja mil.

? Erinevaid nummerdamise ehk jérjestamise variante nimetatakse permutatsioonideks.
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Esimene neist tdhendab milk in first, teine aga milk in last. Jutt kéib tee ja piima valamisest tassi,
mis inglaste jaoks on oluline kiisimus.

Mifi ja miliga on seotud ks klassikaline statistikalilesanne, mis ilmestab vaga hasti statistilise
testi olemust. Statistika (ks rajajaid, inglise teadlane R. A. Fisher kirjeldab oma kuulsas teoses
»Theory of Statistical Experiments® jargmist katset. Nimelt vaitis Uks Fisheri naiskolleegidest, et ta
suudab teha vahet mili ja mifi vahel. Selle vaite digsuse kontrollimiseks pakkus Fisher valja
jargmise (randomiseeritud) katse. Valmistati kaheksa tassi teed, neli mifi ja neli mifi, mis anti ette
suvalises jarjekorras, ning daam pidi jagama tassid kahte gruppi, Uhes mifid ja teises milid.
Selgus, et daam jagas koik tassid Oigesti! Kas see tbestas tema vaidetavaid véimeid? On ju
taiesti diget tulemust pdhimétteliselt voimalik saada ka puhtjuhuslikul teel. Kiisimus on aga selles,
kui suure tdendosusega see voib juhtuda. Naiteks kahe tassi korral (ks mil ja Uks mif) on
juhuslikult dige tulemuse saamise tdéendosus %2 ning seega ka pooled bluffijad sooritaksid katse
veatult. Kui suur on aga téenaosus saada juhuslikult 6ige tulemus kaheksa tassi korral? Teeme
lihntsad arvutused. Oletame, et daam blufib ja jagab kaheksa tassi kahte rihma puhtjuhuslikult.
Uldse saab kaheksat tassi jagada kahte vérdsesse rilhma 70 eri viisil. Téepoolest, see on leitav
kombinatsioonide arvuna kaheksast nelja kaupa:
,_ 8 87-6-5-4-3-2-1
4:3-2-1

Ce=gm~ 2321 =70

Kuna ainult Uks nendest kombinatsioonidest on tdiesti 6ige tulemus, siis tdendosus saada
puhtjuhuslikul teel dige jaotus on:

P(dige jaotus) = 7—10 = 0,014 =1,4% .

Naeme, et see tdendosus on Usna vaike. Saadud tdendosust tuleb vorrelda teatud kriitilise
piiriga, milleks sageli voetakse 5% (piir s6ltub probleemi tahtsusest, vale otsuse hinnast). Ning
ndud, kus arvutatud tdendosus jaab allapoole kriitilist tdendosuspiiri, teeb matemaatiline statistik
oma hoolikalt kaalutletud jarelduse: kuna tdendosus saada dige tulemus puhtjuhuslikul teel on
vaga vaike (veel vaiksem kui 5%), siis jarelikult pole alust arvata, et daam blufib — ta pigem
oskab tdepoolest mili ja mifi vahel vahet teha.

Lugeja maérkab siin teatavat sarnasust kohtuprotsessiga, mille aluseks on nn suutuse
presumptsioon: inimene on slltu seni, kuni pole veenvaid téendeid selle Gmberliikkamiseks. Ka
statistikas loetakse hiipotees (meie naites oskus eristada teineteisest kaks tee valmistamise viisi)
tdestatuks alles siis, kui on piisavalt andmeid selle kasuks.

Kui suur voib olla eksliku stitidimdistmise tdendosus? Kas on olemas mingi etteantud kriitiline piir,
mida ei tohi Uletada? Nimetame seda | liiki vea lubatud tdendosuseks. Osutub, et see piir pole
kusagil tapselt fikseeritud, vaid sdltub konkreetsest probleemist. Meie seni vaadeldud naited on
olnud pigem meelelahutuslikku laadi, kus valesti tehtud otsuse hind pole eriti kdrge. Seetéttu
oleme siin lubanud | liiki veal ulatuda kuni 5%-ni. Hoopis teine lugu on aga otsustega meditsiini
vBi digusemdistmise maailmas. Utleb ju vanasénagi, et

Raha kadund — vdhe kadund, tervis kadund — palju kadund, au kadund —
koik kadund

Hiljutine dopingusaaga on juhtum just sellest vallast. On teada, et vahemalt teatud dopingutestid
on puutud konstrueerida nii, et valesti stitidiméistmise tdendosus (ehk valepositiivse tdenaosus)
ei Uletaks 0,01%. Selline test on vaga konservatiivne, tunnistades inimese ekslikult stitidi iksnes
Uhel juhul 10 000-st. Dopingutesti teeb eelmiste naidetega vorreldes palju keerukamaks aga
asjaolu, et siin pole enam kaugeltki sama lihtne maarata valepositiivse (valesti stitidimdistmise)
téendosust. Ei saa enam kasutada lihtsaid sindmuste vordvéimalikkuse argumente, mis on
vajalikud klassikalise tdendosuse kasutamiseks ning millel pdhinesid meie eelmised naited.
Peamiseks argumendiks saavad niudd tegelikud katseandmed, mis on saadud testi
rakendamisega reaalsetel inimestel. Nende andmete pealt tuleb hinnata vajalikke tdendosusi.
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Seejuures pultakse testnaitaja piirvaartus seada tapselt sellisele kdrgusele, et selle Uletab
Uksnes 0,01% ,puhtaid“ sportlasi. Samas peab testiv organisatsioon suutma vélja pakutud
piirvaartust teaduslikult pohjendada. On arusaadav, et nii vaikeste tdendosuste rahuldavaks
hindamiseks peab olema kasutada véga palju katseandmeid. Kahtlemata pole see lihtne
Ulesanne ning seeparast pole ka imeks panna, et just selle llesandega jai hiljuti hatta Uks
dopinguteste valja tdotav rahvusvaheline organisatsioon. Teiselt poolt vaadatuna oli samas
tegemist Eesti statistikute valjapaistva t66vdiduga. Pole vaja rdhutada, et meie poole argumendid
olid eeskatt tbendosusteoreetilist laadi®.

Ara pane kéiki mune iihte korvi

on tuntud printsiip, mida teab iga investor. Selle asemel, et paigutada kogu raha uhte aktsiasse,
on targem osta mitut erinevat aktsiat. Aga miks on see nii? Naitame, kasutades tdendosusteooria
moisteid, mille poolest on kasulikum investeering hajutada. Kasutame seejuures rahvalikku
munakorvi naidet, kuid lugeja vdib muna all mdelda ka mingit rahasummat, naiteks 1000 eurot.
Olgu meil vaja transportida viis muna ihest kohast teise. Olgu strateegia A selline, kus kdik viis
muna pannakse Uhte korvi, ning strateegia B selline, kus iga muna pannakse eraldi korvi.
Eeldame, et iga korv laheb Umber tdendosusega 0,4, kusjuures korvide Umberminekud on
sbltumatud siindmused. Kumma strateegia korral jbuab kohale rohkem mune? V&ib-olla on
lugejale ullatuseks see, et mélemal juhul jbuab kohale keskmiselt sama palju mune! Téepoolest,
kui X on kohalejdudnud munade arv, siis juhul A on selle véimalikud vaartused 5 ja 0 ning
keskvaartus on seetdttu E; X =5-0,6+0-0,4 = 3. Strateegia B korral on X aga esitatav
summana X = X; + X, + -+ X5, kus iga X; on kas 1 v6i 0, olenevalt sellest, kas muna i jdudis
kohale v&i mitte. Keskvaartuse oivaline omadus on, et summa keskvaartus vordub Uksikute
keskvaartuste summaga, mistéttu EX = EX; + EX, + ---+ EXs. Ning et iga Uksik keskvaartus on
EX;=1-06+0-0,4=0,6, siis kokku saame EX =5-0,6 = 3 ehk sama palju kui strateegia A
korral.

Joonis 2. Koik voi mitte midagi — strateegia A
Figure 2. All or nothing — strategy A
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@ Lahemalt véib sellest lugeda Krista Fischeri artiklist ,M&6tmise dilemmad — et siiitut ei kuulutataks kurjategijaks, et
haigused ei jadks avastamata“. — Postimees, 6.04.2013.
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Joonis 3. Risk on hajutatud — strateegia B
Figure 3. The risk has been dispersed — strategy B
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Mille poolest on siis strateegia B parem (kui tldse!)? Vastuse saame kéatte alles siis, kui vaatleme
ka kohalejoudnud munade arvu dispersiooni® ehk hajuvust. Strateegia A korral on see vérdne
DX = (5-3)2:0,6+(0—3)2-0,4 = 6. Seevastu strateegia B korral 18heb korvide sdltumatuse
tottu kaiku dispersioonide liitmise valem DX = DX, + DX, + --- 4+ DX;, kus iga uksikdispersioon on
DX; =(1-10,6)%-0,6 +(0—0,6)%-0,4 = 0,24, mistdttu kokku saame DX =5-0,24 = 1,2. Seega
naeme, et strateegia B korral on X dispersioon viis korda vaiksem! See tahendab vaiksemat
maaramatust, vahem ebakindlust. Téepoolest, kui esimesel juhul jduab kohale kas viis voi mitte
Uhtegi muna (kbik voi mitte midagi), siis teisel juhul on véimalikud ka kdik vahepealsed variandid
1,...,4, mis teeb olukorra palju leebemaks, talutavamaks. Naiteks voib nuld &elda, et
tdendosusega 1 — 0,4% = 0,99 jouab kohale vahemalt (iks muna, mis v&ib nii mdnigi kord olla
taiesti piisav tulemus. Strateegia A korral ongi kdige suurem oht selles, et kohale ei jdua mitte
midagi ning see voib juhtuda hirmuaratavalt suure tdendosusega 0,4.

See, kes paneb munad eraldi korvidesse, vdib magada rahulikult teadmisega, et kullap midagi
I&heb ka dnneks. Samal ajal voib riski votmine (strateegia A kasutamine) olla moénikord vajalik v6i
moddapaasmatu. Oletame naiteks, et teie laenu tdhtaeg on ldhedal ning tagasimaksega
hilinemine voib tdhendada halvimat. Siis voib teie ainus paasetee olla variant ,kdik viis muna“
ning te olete sunnitud riskima ehk panema kdik munad Uhte korvi, sest sel juhul on variandi ,k&ik"
tdendosus palju suurem (tervenisti 0,6, samas kui strateegia B korral on see ainult 0,65 = 0,078).
Taolisi otsustuskohti esineb Ghes vbi teises vormis aeg-ajalt meil kdigil. Naiteks kas taita kdik viis
Vikingloto piletit tapselt Ghtmoodi véi erinevalt — see sbltub vajadusest riski votta. Taites viis piletit
Uhtmoodi, kaotame viis korda voidu tdendosuses, kuid hea dnne korral saame see-eest ka viis
korda suurema vdidu.

Toenadosusteooria piirteoreemid ehk kédbi ei kuku kdnnust kaugele

Miks inimeste pikkuste jaotus on nii Iahedane normaaljaotusele? Miks poiste ja tiidrukute stindide
suhe on aastast aastasse tegelikult Gihesugune, kuigi iga lapse sugu on taiesti juhuslik ja
ettearvamatu?

Neile ja teistele sarnastele kisimustele annavad vastuse tbenadosusteooria klassikalised
tulemused — suurte arvude seadus ja tsentraalne piirteoreem. Mdlemad puudutavad olukordi, kus
on tegemist paljude juhuslike suuruste summaga. Selgub, et kui liidetavate arv kasvab
piiramatult, siis jdutakse teatud piirvaartusteni ja vimaste teadmine aitab lahendada palju tahtsaid
probleeme, sealhulgas statistikas.

@ Juhusliku suuruse X dispersiooniks nimetatakse arvu DX = E(X — EX)? ehk keskmist ruuthlvet vdetuna keskvaartuse
suhtes. Dispersioon iseloomustab juhusliku suuruse Uksikvaartuste hajuvust imber oma keskvaartuse EX. Diskreetse
juhusliku suuruse dispersioon leitakse valemiga DX = ¥;(x; — EX)? - p;, kus p; on véartuse x; tbendosus. Séltumatute X jay
korral dispersioonid lituvad ehk D(X + Y) = DX + DY.
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Suurte arvude seadus (tleb, et valimi aritmeetiline keskmine X, = (x; + --- + x,,) /n koondub
valimi mahu n kasvades uldkogumi keskmiseks m.

See vaide on huvitav eeskatt just tagastamisega valiku korral, kuna tagasipanekuta valiku korral
on ta triviaalne. Naiteks kui Glidpilane unustab (!) juhusliku suuruse keskvaartuse valemi, siis voib
ta taringuviske keskvaartuse leidmiseks kasutada statistilist meetodit, tehes taringuga 100 viset ja
arvutades tulemuste aritmeetilise keskmise x, = (x; + --- + x,)/n. Ta vdib kindel olla, et tulemus
on ldhedane tegelikule keskvaartusele m (mis antud juhul on 3,5).

Loomulikule kusimusele, kui lahedal asub saadud aritmeetiline keskmine keskvaartusele m,
annab juba teine teoreem — tsentraalne piirteoreem. Sdnastame selle siin ainult ligikaudses
vormis (nd rusikareeglina), mis siiski annab edasi selle tdhtsa teoreemi sisu: ,Kui juhusliku
suuruse X vaartust mojutavad paljud sdéltumatud faktorid, mille mdjud liituvad Uksteisele ning iga
Uksikfaktori mdju on tihine vorreldes koigi faktorite koosmdjuga, siis on alust arvata, et X jaotus
on normaalne ehk Gaussi jaotus®.

Selle reegli rakendamise naiteks sobib hasti peatiki alguses mainitud inimeste pikkuse
normaaljaotuse fakt (peame silmas naiteks taiskasvanud meeste pikkusi). On selge, et pikkust X
mdjutavad paljud tegurid, nii geneetilised kui ka keskkonnategurid, sealhulgas toitumine, kehaline
aktiivsus jt. Geneetilised tegurid vdib omakorda jagada suureks arvuks Uksikfaktoriteks.
Kokkuvéttes on X jaotus vaga hasti kirjeldatav normaaljaotusega.

Kokkuvottes ndeme, et tdendosusteooria ja statistika tdiendavad teineteist, moodustades koos
vbimsa tandemi. Statistika Ulesanded on paljuski motiveerinud téendosusteooria arengut ning
téenaosusteooria omakorda annab meetodid, kuidas statistika tlesandeid lahendada.

Allikas
Source

K. Parna. (2013). Tdendosusteooria algkursus. Tartu: TU Kirjastus.
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HOW TO CONTROL RANDOMNESS?

Kalev Pérna
University of Tartu

Probability theory and statistics are two interconnected fields, constituting an
integrated whole. Statistics involve collection, ordering, recording and statistical
analysis of data, as well as presentation of the results. Probability theory is
concerned with studying random phenomena, using mathematical methods.
This article presents a brief look at the history of probability theory, tracing the
development of key concepts and principles and highlighting some important
results. Then we demonstrate statistical applications of probability theory,
explaining the nature of a statistical test and providing popular examples from
everyday life. The reader is not required to have previous knowledge of
probability theory.

Introduction or let’s leave something to chance!

‘Don’t leave anything to chance,’ is something people say when they want to make sure things
get done. It is undoubtedly a commendable principle that has led to great achievements and
implementation of important projects. Indeed, randomness always causes indeterminacy and
uncertainty, complicating the planning process. However, we can never completely free
ourselves from randomness. In fact we do not need to — some things can sometimes also be left
to chance. Randomness has its own laws and it can be put to use, especially if we are familiar
with those laws.

The phenomena around us can be grouped in two major categories. The phenomena where,
given a set of conditions, the further progression of a process can only follow one path are called
determined processes. However, there are many processes in nature and society where, with the
same initial conditions, a system can behave in several different ways. Such processes are called
random phenomena. It is firmly determined that the sun will rise every morning, but whether the
sky will be clear or cloudy at that moment depends on ‘chance’. Weather, economy and politics
are all very complex phenomena where making even approximate forecasts poses a great
challenge for scientists and experts.

Philosophically, one could ask whether there is anything random at all in the world? Indeed,
according to the principle of total determinism, each subsequent state of the world should be
exactly determined by the preceding state (Leibniz). It is likely that an answer can be found in the
admission that we are unable to describe any state with ideal precision — some elements will
inevitably remain unclear. There remains a certain extent of ‘play’ or ‘freedom’, which opens the
door for randomness. Therefore, randomness can, in many respects, be seen as a consequence
of our limited knowledge.

Despite the complex nature of random phenomena, even they are subject to certain regularities
and these are the object of interest for probability theory. In brief, probability theory studies the
mathematical models of random phenomena®. It should be added in this context that probability
theory only deals with a specific part of random phenomena — the one with some statistical
stability, i.e., where trials can be repeated under the same conditions for an unlimited number of
times. We can toss the same coin or select a random sample from the same total population as
many times as we like. Statistical stability enables measuring the likelihood of random events in
numerical terms, through probability. There are several complex phenomena without such
stability. For instance, weather forecasts based on historical data are very problematic because

2 In a slightly more popular formulation, probability theory studies how the probabilities of simple events can be used to
determine the probabilities of more complex events.
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of the highly chaotic nature of weather — even a slight variation in the current state of weather can
grow into a huge difference within a week. Consequently, weather modelling is usually based on
other methods. Nevertheless, probability theory has an extremely wide and varied field of
applications, from natural sciences (physics, biology, genetics), medicine (pharmaceutical trials)
and economy (study of financial markets, insurance) to social sciences and humanities
(demographics, linguistics, etc.).

Diligence is the mother of good luck — the history of probability theory

It is believed that the origins of probability theory are linked with gambling. The first book on
games of chance, “Liber de Ludo Aleae” (published in 1663), was written by Girolamo Cardano
(1601-1576) who, together with Niccolo Tartaglia (1506-1559), also made a contribution to the
development of combinatorics. This subject matter was also interesting for Galileo Galilei
(1664-1642) who, among other things, explained why the sum of ten is more common than nine
when rolling three dice. Further development of the theory was boosted by the correspondence
between Blaise Pascal (1623-1622) and Pierre de Fermat (1601—-1665), in which they answered
the questions raised by renowned gambler Chevialier de Méré. For instance, the latter assumed
that getting at least one 6 when rolling four dice is as probable than getting a double-six (6+6)
when rolling two dice 24 times. At the same time he saw that this assumption did not hold true in
practice. His second problem concerned the division of the stakes in an interrupted game.
Suppose that two players flip a coin and agree that the first to get five tails wins the entire stake.
Then the game is interrupted for some reason (e.g., with the score at 3:1) and the question is,
how should the players divide the stake?

The first book on probability theory as a separate research subject (“Van Rekeningh in Spelen
van Geluck”, 1656) was written by Christian Huygens (1629—1695), who also discussed the stake
division task (independently from the previous authors). As a side note, it could be mentioned that
another research field associated with random phenomena, namely population research and
related life insurance studies, emerged roughly at the same time period. The insurance studies
are based on ‘mortality tables’, which were fist successfully produced by Edmund Halley (1656—
1742) who is better known as an astronomer.

Jakob Bernoulli (1656—-1705) was the author of the first fundamental treatise on probability
theory; his “Ars Conjectandi” (“The Art of Conjecturing”) appeared in 1713. Bernouilli is credited
for proposing the classical definition of probability: the probability of an event is the number of
favourable outcomes in a trial divided by the number of all possible outcomes®. The books also
included a binomial distribution equation and a proof of the law of large numbers, which links the
probability of an outcome with the relative frequency of that outcome in a long series of trials.

Abraham de Moivre’s (1667-1754) “The Doctrine of Chances” was the first textbook on
probability theory, in which the author developed a formula for calculating the approximate
probability of the binomial distribution and, in effect, derived the normal distribution and the
central limit theorem. The latter is one of the most important and brilliant results of probability
theory, stating that a sufficiently large number of random variables will be approximately normally
distributed. The first proof of the central limit theorem was provided by Pierre-Simon Laplace
(1749-1827) in 1810. Another French mathematician, Siméon Poisson (1781-1840), is
recognised for discovering ‘the law of small numbers’, or Poisson distribution, and utilising it to
describe the probability of rare events (1838).

Andrei Kolmogorov (1903-1987) reviewed the 300 years of development of the theory of
probability in his book “Grundbegriffe der Wahrscheinlichkeitsrechnung” (“Foundations of the

@ The classical probability formula is P(A) = % where N is the total number of possible trial outcomes and Ny is the number
of favourable outcomes for event A. In order to use this formula, all instances of N should be equally likely.
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Theory of Probability”, 1933), integrating the concepts of probability theory with a general
measure theory. The axiomatic definition of probability? proposed in this book is still widely used.

However, we should also mention some alternative concepts of probability. The conceiver of one
of those, Richard von Mises (1883-1953) attempted to define probability as the limiting value of
relative frequencies in a process with an infinite sequence of trials. There is also the thought
school of subjective probability (Leonard Savage, Bruno de Finetti), viewing probability as
something dependent on the subject’s previous knowledge like Thomas Bayes (1702—1761).

In conclusion, we could highlight three major stages in the development of probability theory. The
first brought forth the idea that predictions of future events are possible, with a certain degree of
accuracy, even in case of random phenomena. The second important period was the beginning
of the 19th century, with the establishment of links with statistics and the start of a clearly defined
scientific discipline with unlimited applications and opportunities. Its strict mathematical form was
given to the theory of probability in the thirties of the previous century.

Probability and statistics — a potent tandem

Probability theory and statistics have a point of contact whenever there is randomness in data,
e.g., when data constitute a random sample from a total population. This enables to use the rules
of probability theory for assessment of the likelihood of a certain statement or hypothesis. At the
same time, probability theory is not used in the so-called ‘descriptive statistics’, dealing with the
presentation of data in the form of summary tables and charts. Indeed, probability theory and
statistics are closely connected but there is a certain polarity in their respective tasks. Briefly put,
probability theory examines the probability of a certain outcome under given conditions (i.e.,
which data could possibly be created). Statistics, however, has an opposite task: it starts from a
certain set of data, or survey results, and has to draw conclusions about the origin mechanism of
that data. In figurative terms, probability theory assumes something like a machinery of
randomness and we are interested in the possible consequences, traces of the operation of that
machinery. In statistics, conversely, we first see those traces (data) and then try to guess the
nature of the machinery that created them. For instance, in a sample survey the sample
constitutes the traces, the total population of the sample constitutes the machinery and a
statistician’s task is to estimate the properties of the total population based on the sample.
Understandably, figuring out the mechanism of randomness becomes easier with increased
knowledge of such mechanisms (probability theory). The close connection between those two
fields is also apparent in the examples below.

Randomness is useful — even a blind squirrel finds a nut once in a while

The saying ‘even a blind squirrel finds a nut once in a while’ is a popular expression of a
probabilistic mindset. The wisdom of this proverb is that there is never reason for excessive
pessimism — everything can never go wrong and something must always go right. This idea is
easy to formulate in the language of probability theory. If the probability of each individual event is
P(A;) = p, then the probability of at least one of these events A, A,, ..., A, occurring can be
calculated with the formula®:

P(at least one event) = 1 — P(no events) =1— (1 —p)™

For example, if you have 400 acquaintances in a large city, meaning that you could be
acquainted with a random passer-by with the probability of 400/400000 = 0.001, then the

@ Probability is expressed as the number P(A), showing the likelihood of event A, with a value between 0 and 1 and 1 in case
of a certain event. If events A4, A,, ... are mutually exclusive (i.e., they can occur only one at a time), then the probability of
one of them occurring is equal to the sum of individual probabilities: P(A; U A, U ...) = P(A;) + P(4,) + .

° We can explain the principles of this formula. Firstly, it uses the formula for calculating the probability of the opposite event
P(A) = 1 — P(A), where A means non-occurrence of event A (opposite event). Secondly, it uses the principle of
independence of events, enabling to multiply the probabilities of individual events to calculate the probability of them
occurring together: P(A N B) = P(A) - P(B). In our example, 1 — p is the probability of A; not occurring, while (1 — p)™ is the
probability that none of the events Ay, ..., A,, occurs.
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probability of somebody recognising you during a half-hour walk is P =1 — (1 —0.001)1°%0 =
0.63. (Assuming that you would see 1,000 people in half an hour, which can be quite realistic in
a city centre.)

While restricting excessive pessimism, probability theory also cautions us against excessive
optimism (the other side of the coin). In the same way as everything cannot go wrong at once, it
would be unrealistic to expect complete success in everything. This principle is used, for
instance, by airlines when they allow overbooking their flights, hoping that some passengers will
not show up for various reasons. In this calculation, we can use the ‘law of small numbers’ or the
Poisson distribution formula®. If it is known that those who fail to check in constitute 1% of all air
passengers, then an average of 3.5 persons would miss a 350-seat plane and the probability of a
seat becoming free can be calculated with the Poisson formula: P(at least 1 free seat) =1 —
e~3% = 0.97 (Figure 1, p. 9). Consequently, it is virtually certain that the airline can overbook one
seat. But would it be possible to overbook two seats? We can find this out by calculating:
P(at least 2 free seats) =1 — e™35 —3.5¢e735 = 0.86. We can see that this is also a very
probable situation but not with as high degree of confidence as with one seat. The airline now has
to consider possible compensation for the passenger who is unable to board the plane due to
overbooking. Depending on the amount allocated for compensation, the airline can determine the
maximum number of seats that can be overbooked.

How many of us are psychics?

Imagine yourself in a company of 30 people. One of them rolls a dice and the others try to guess
the outcome. The mean number of correct guesses in such a case is five, sometimes more and
sometimes less. Are those who guess correctly psychics? It is very unlikely, because every sixth
person will guess the correct outcome, even if all their guesses are completely random. However,
what if somebody guesses the correct number at the next attempt as well? The probability of
guessing the correct outcome twice in a row is 1/36, meaning that, on average, one person in the
group could do it. Consequently, even this is not a proof in a group of that size. We should be a
little surprised if somebody in the group correctly guesses the results of four dice rolls in a row.
Namely, the probability of this is only 2.3% and it can be calculated with the same formula we

30
used before: P =1 — (1 — 5) . However, even events of such low probability often occur in the

world. Where it gets exciting is when somebody would make the correct guess in five consecutive
attempts. In a group of this size, the probability of that happening would be only 0.4%. A sceptic
could now start suspecting a crooked arrangement between the roller and the guesser. For a
believer in esotericism, this would be another proof of existence of extrasensory perception. (The
reader can probably guess the preference of the author in this matter.)

An advanced course in psychic powers

Let us use a different example to develop a similar line or reasoning. In a popular TV show, the
participants (allegedly with ‘psychic powers’) are shown 5 men and 5 women and have to tell who
is married to whom. In other words, the task is to identify five married couples. This assignment
could also be formulated as follows: the women are numbered as 1, 2, 3, 4 and 5 and each man
should be assigned the number of his wife. The best result in the TV show was three correctly
guessed couples. Is this a case of psychic powers? Or can this be explained simply by luck? We
try to find an answer through probability theory by calculating the probability of correctly
identifying three couples if the couples were established in a random manner. The line of
reasoning would be as follows. First, we determine all the possibilities for numbering the five
men. The first man would have five possible numbers, the second would be left with four, the

k
@ The Poisson formula P(k) = %e”l shows the probability of exactly k events occurring if the mean number of events is A.
Consequently, the probability of none of the events occurring is P(0) = e~ and the probability of at least 1 event occurring

is P(=1) =1—e™* Recall that e ~ 2.71.
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third with three and so on until the last man who would get the only remaining number —
consequently, the amount of potential numbering variants® would be 5-4-3-2-1 = 120. Now we
can count the number of correct pairs in each numbering variant (permutation). For instance, in
the sequence 1 3 2 4 5, three numbers, namely 1, 4 and 5, are in correct places, while the
numbers 2 and 3 and in wrong positions in the sequence. If we examine all 120 possible
sequences in this manner, we can find the probability distribution of correct numbers, as shown in
Table 1, p. 10.

Now we know what could happen and the probability of each outcome. We can see that even five
pairs could be guessed correctly by chance, but this would happen very rarely — only in one
instance of 120. However, identifying three correct pairs is relatively simple, as it would occur, on
average, once in 12 attempts. In fact, the probability of this is much higher if we consider that
there was a whole bunch of participating ‘psychics’ in the show. Assuming that there was eight,
then the probability of one of them hitting three (or more) correct pairs is rather high. The
reasoning would be as follows. First, the probability of a single psychic getting a score under
three (i.e., 0, 1 or 2 correct pairs) can be found from the table as the sum of three first
probabilities: 109/120=0.908. Then the probability of all of them getting a score under three would
be 0.908°=0.463. Finally, the probability of at least one psychic correctly identifying three or more
pairs is as high as 1 — 0.463 = 0.537 = 53.7% (!). This probability is indeed rather high and we
can confidently conclude that correctly guessing three pairs would be quite a usual outcome even
if all participants would pair the men and women completely randomly, without any additional
considerations.

Now we could ask, would our scepticism have been dispelled by a perfect score, i.e., correctly
guessing all five pairs? It is not difficult to calculate the probability of a perfect score in case of
eight psychics and random pairing: P =1 — (1 —1/120)2 = 6.5%. For a sceptic, even this is not
a sufficiently low probability value and, consequently, even a complete success could not be
taken as a proof of psychic powers. We can see that such an experiment cannot actually prove
anything — the number of pairs is simply too low for that. In this case, the experiment should be
repeated with a larger number of pairs, for instance, six, seven or more. Naturally, we could now
ask, would perfect identification of six pairs, for instance, convince our sceptic. We can again
calculate the respective probability in case of random pairing. With six pairs, this probability is
P=1-(1-1/720)8 = 1.1%. Now this is a rather small number and if somebody got six correct
results, there would be little doubt that his person is really good at identifying pairs. Especially if
we consider that pairing is made easier by visible compatibility of certain external indicators (such
as age or height).

Lady tasting tea

Our onetime English lecturer, Johannes Silvet, better known as the author of English-Estonian
dictionaries (this author had the honour of visiting his linguistics classes during postgraduate
studies), once recalled his traineeship in England and mentioned that he had only heard two
words he did not know: mif and mil. The first is an abbreviation for ‘milk in first’ and the second
for ‘milk in last’. This refers to the order in which tea and milk are poured into the cup, which is an
important matter for the English.

The words mif and mil are associated with a classic statistical experiment, providing a good
illustration of the nature of a statistical test. The following experiment was described in his famous
book “Theory of Statistical Experiments” by English scientist Ronald A. Fisher, one of the
founders of statistics. Namely, one of Fisher’s female colleagues claimed to be able to tell the
difference between mil and mif. To test this claim, Fisher proposed the following (randomised)
experiment. They prepared 8 cups of tea, 4 by mil and 4 by mif, which were given to the lady in a
random order, and she had to divide the cups in two groups based on the method of preparation.
It turned out that the lady divided all the cups correctly! Was it a proof of her claimed abilities? It

@ Different numbering or sequence variants are called permutations.

EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA

19



!g TOENAOSUSTEOORIA JA STATISTIKA PROBABILITY THEORY AND STATISTICS

20

is theoretically possible to achieve a perfect result simply by chance. The question is, how
probable such an outcome would be? For instance, with two cups (1 mil and 1 mif), the
probability of getting the correct result by chance is ¥, which means that even half of bluffers
would pass this test. What then is the probability of randomly getting the correct result with eight
cups? We can make some simple calculations. Assume that the lady is bluffing and divides the
eight cups in two groups on a completely random basis. There are, in total, 70 different
possibilities for dividing 8 cups in two equal groups. Indeed, this can be found as the number of
combinations of 8 taken 4 at a time:
8! 8:7-6:5-4-3-2-1

4 _ — =
CGC=ga-23214321 0

As only one of such combinations represents the perfect result, the probability of getting the
correct division simply by chance is:

P(correct division) = % = 0.014=14% .

We can see that this is quite a low probability. This probability should be compared with a certain
critical level, which is often placed at 5% (this boundary depends on the importance of the
problem or the price of an incorrect choice). Now that the calculated probability is under the
critical probability level, a mathematical statistician can draw a carefully weighed conclusion: as
the probability of getting the correct result simply by chance is very low (less than 5%), there is no
reason to believe that the lady is bluffing — it is likely that she is indeed able to tell the difference
between mil and mif.

In this context, the reader might see certain similarities with a court trial based on the
presumption of innocence — a person is considered innocent until there is convincing proof to the
contrary. Similarly, in statistics a hypothesis (in our example, the claimed skill to differentiate
between two methods of tea preparation) is considered proven only if it is supported by sufficient
data.

What could be the probability of incorrect conviction? Is there a specific critical boundary that
should not be crossed? We can call it permissible probability of category one error. It seems that
no such exact boundary exists; rather, it depends on particular problems. Our preceding
examples have been of a relatively entertaining variety where the price of an incorrect decision is
not particularly high. Therefore, we have permitted the boundary of category one error to be as
high as 5%. The same does not apply to decisions in the world of medicine and justice. Indeed,
there is a proverb saying that

If money is lost nothing is lost, if health is lost something is lost, if
honour is lost everything is lost

The recent case of doping with our skier belongs to this category. It is known that at least some
doping tests are designed with the aim of reducing the probability of false positive results to less
than 0.01%. Such a test is very conservative, meaning that only one person in 10,000 is
incorrectly found guilty of doping use. However, compared with previous examples, a doping test
is significantly complicated by the fact that it is not nearly as easy to determine the probability of a
false positive result. It is no longer possible to use simple arguments in which all outcomes are
equally possible, like in classical probability used in our previous examples. In such cases, the
main argument is based on actual test data, collected from tests with real people. Any
assessments of the required level of probability should be based on such data. The aim is to
identify the exact value of a positive test result boundary, which would be crossed only by 0.01%
of ‘clean’ athletes. At the same time, the testing organisation should be able to provide a scientific
Jjustification for the proposed boundary value. Understandably, satisfactory assessment of such
low probabilities requires a large amount of test data. This is clearly not an easy task and we can
see why an international organisation, specialising in development of doping tests, did not
manage to succeed in this precise area in the recent case. At the same time, it was a significant
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feat of labour on the part of Estonian statisticians. There is no need to add that most of our
arguments belonged to the field of probability theory®.

Never put all your eggs in one basket

This is a famous principle, known to every investor. Instead of investing all your money in one
share, it is wiser to buy a number of different shares. Why is this the case? We can demonstrate,
using the concepts of probability theory, why diversification of investment is a more
advantageous strategy. We take the popular example of an egg basket, but the reader can
replace the eggs with a certain amount of money, e.g., 1,000 euros. Assume that we need to
transport five eggs. Strategy A requires all five eggs to be put in one basket, while strategy B
requires each egg to be put in a separate basket. Assume that the probability of a basket being
capsized is 0.4 and all such instances of tipping over are independent from one another. Which
strategy results in more eggs arriving at their destination? The reader might be surprised to learn
that the mean number of eggs arriving is the same in both cases. Indeed, if X is the number of
eggs that reach the destination, then in strategy A there are two possible values, 5 and 0, with the
mean value being E;X =5-0.6 + 0-0.4 = 3. In case of strategy B, X can be expressed as the
sum X = X, + X, + -+ X5, where each X; is either 1 or 0, depending on whether egq i arrived at
its destination or not. A marvellous property of the mean value is that the mean of a sum equals
the sum of individual means, which is why EX = EX, + EX, + .-+ EX5. As each individual mean
being calculated as EX; =1-0.6+0-0.4 = 0.6, the result is EX =5-0.6 = 3 or the same as in
strategy A. Why then should we prefer strategy B (if at all)? The answer can be found only after
also looking at the disp(-:-rsionb of the arriving eggs. In case of strategy A, it is DX = (5 —3)?-
0.6 + (0 — 3)%- 0.4 = 6. However, in case of strategy B, because each basket is independent, we
have to use a formula for adding dispersions: DX = DX, + DX, + -+ + DXs, where each individual
dispersion is DX; = (1 —0.6)%2-0.6 + (0 — 0.6)? - 0.4 = 0.24. The result would be DX =5-0.24 =
1.2. We can see that the dispersion of if X is five times lower with strategy B. This means less
indeterminacy and uncertainty. Indeed, if in the first case only 5 or 0 eggs can reach their
destination (‘all or nothing’), all outcomes in between (1-4) are also possible in the second case,
making the situation much more tolerable. For instance, we can now claim that at least one egg
will reach its destination with the probability of 1 — 0.45 = 0.99, which can sometimes be quite
sufficient. The main risk with strategy A is that everything can be lost, with a frighteningly high
probability of 0.4 (Figures 2, 3, p. 13).

Those who put their eggs in different baskets can sleep peacefully in the hope of at least some
success. However, taking a risk (using strategy A) can sometimes also be necessary or
inevitable. Assume, for instance, that the due date for your loan repayment is approaching and a
late payment would mean a disaster. Your only solution could be the option of ‘all five eggs’ and
you would be forced to take a risk, because the probability of the outcome ‘all’ is much higher in
this case (even 0.6 while it would only be 0.6° = 0.078 with strategy B). We all are occasionally
faced with such decisions. For instance, should we fill out all five Viking Lotto tickets with the
same or different numbers — it depends on the need to take a risk. By filling out five tickets with
the same numbers we reduce the probability of a win by a factor of five, but the gain would also
be five times higher if we are lucky.

& More information can be found in an article by Krista Fischer, “M6étmise dilemmad — et siilitut ei kuulutataks kurjategijaks,
et haigused ei jaéks avastamata” (Dilemmas of measurement — How to ensure that innocents are not declared guilty and
diseases are not left undiagnosed) — Postimees, 6 April 2013.

® The dispersion of random variable X is the number DX = E(X — EX)?, i.e., the mean quadratic deviation from the mean
value. Dispersion describes the variance of individual values of a random variable around its mean value EX. The
dispersion of a discrete random variable can be calculated with the formula DX = ¥:(x; — EX)? - p;, where p; is the
probability of value x;. If X and Y are independent, then the dispersions are added up: D(X +Y) = DX + DY.
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Limit theorems of probability theory or like father, like son

Why is human height distribution so close to the normal distribution? Why is the birth ratio of boys
versus girls almost the same in every year, even though the sex of a particular child is completely
random and unpredictable?

These and other similar questions can be answered by classical results of probability theory — the
law of large numbers and the central limit theorem. In both instances, we are dealing with a sum
of a large number of random values. It turns out that an infinite increase in the number of
addends results in certain limit values. Knowing them helps us to solve many important problems,
including in statistics.

The law of large numbers states that if sample size n increases, the sample mean X, =
(%, + -+ + x,) /n converges to the population mean m.

This claim is particularly interesting in case of sampling with replacement, because it would be
trivial in case of sampling without replacement. For instance, if a student were to forget (!) the
formula of the mean (expected value), he or she could use a statistical method for finding the
mean value of multiple rolls of dice by making 100 dice rolls and calculating the arithmetic mean
X, = (xq + -+ x,)/n of the results. The student can then be confident that the calculation
produces a value close to the actual mean value m (which would be 3.5 in this case).

The next natural question, how close is the calculated arithmetic mean to the mean value m is
answered by another theorem — the central limit theorem. We can formulate it here only in an
approximate wording (as a rule of thumb), which should still convey the essence of this important
theorem:

If the value of a random variable X is determined by many independent factors in such a manner
that their impacts combine and the impact of each individual factor is negligible compared to the
combined impact of all factors, X is likely to have the normal or Gaussian distribution.

The normal distribution of people’s height (for instance, the height of adult men), referred to at the
start of this section, is a good example of how this rule can be applied. Clearly, height X is
determined by a number of factors, including genetics, the environment, nutrition, physical
activity, etc. Genetic factors can be further broken down into many individual factors. The final
distribution of X can be described very well with the normal distribution.

In conclusion, we can see that probability theory and statistics complement each other, creating a
powerful tandem. The needs of statistics have often stimulated developments of probability
theory, while probability theory provides statistics with the methods for solving its problems.
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EUROOPA LIIDUS MAKSUSTATAKSE JATKUVALT TARBIMIST

Anu Lill

Statistikaamet

Euroopa Liidu uuemad liikmesriigid maksustavad enamjaolt tarbimist, vanad
aga tulu ja omandit. Neljateistkimnes, ehk ligikaudu pooltes Euroopa Liidu
riikides on tarbimismaksude osatahtsus viimase viie aasta jooksul kasvanud.
Samal ajal on enamik ehk 21 riiki vdhendanud tulu- ja omandimaksude osa
oma maksutuludes.

Olles suuruselt ning majandus- ja kultuuritausta poolest erinevad, on Euroopa Liidu liikmesriigid
aja jooksul Ules ehitanud oma vajadustele vastavad maksusisteemid ning riikide peamiseks
maksutulude allikaks on erinevad maksuliigid. Maksude kehtestamine kuulub liikmesriikide endi
padevusse ning soltub sellest, millised on riikide eesmargid. Kas soovitakse vahendada t66jou
maksukoormust ning suurendada tarbimiselt, varalt ning kapitalilt kogutavaid makse, véi hoopis
vastupidi.

Laiemas plaanis saab riikide maksutulud jagada kolme peamisse rihma: otsesed maksud,
kaudsed maksud ja sotsiaalmaksed. Otseste maksude puhul on tegemist tulu- ja
omandimaksudega, millest suurima osa moodustavad flilsilise isiku tulumaks ja ettevétte
tulumaks. Kaudsete maksude hulka kuuluvad toodetelt, tootmiselt ning impordilt kogutavad
maksud, mis kokkuvdttes jaavad I6pptarbija tasuda. Kaudsete maksude naol on tegemist nn
tarbimismaksudega, millest suurima osa annavad maksutuludesse kadibemaks ja aktsiisid.
Sotsiaalmaksed on pensioni-, ravi- ning tédtuskindlustusmakse. Ménedes riikides kogutakse ka
kapitalimakse. Kapitalimaksude alla kuuluvad parandusmaksud ja muud maksud, mida ndutakse
kasusaaja kapitalilt. Eestis kapitalimakse ei ole ning ka muudes riikides on nende osatahtsus
maksutulus marginaalne.

Euroopa Liidus keskmiselt on maksutulud jaotunud Usna Uhtlaselt kdikide maksutulu rihmade
vahel, nii et igaliks neist annab ligikaudu kolmandiku kogutulust: 33,5% kaudsed maksud, 31,4%
otsesed maksud ja 34,7% sotsiaalmaksed. Eestis olid vastavad naitajad 2012. aastal 43,6%,
20,8% ja 35,6%". Riigiti erineb maksutulude jaotus aga suuresti.

Tarbimise maksustamine kogub hoogu

Bulgaaria torkab silma suurima kaudsete maksude osatéhtsuse poolest (joonis 1). See riik toetub
Euroopa Liidus kbéige enam kaudsele maksustamisele. Aastatel 2008-2011 on seal
tarbimismaksude osatahtsus riigi maksutulus tdusnud 51-It 54%-le. Peaaegu kaks kolmandikku
sellest laekub kaibemaksust ning kolmandik aktsiisidest. Samas jaab Bulgaaria 20%-line
kaibemaksumaar Euroopa Liidu keskmisest madalamaks. Kaibemaksu standardméaar Euroopa
Liidus erineb riigiti suuresti, jaddes vahemikku 15% Luksemburgis kuni 27% Ungaris, Euroopa
Liidus keskmiselt on see 21,3%.

Kdigis teistes Euroopa Liidu riikides peale Bulgaaria on kaudsete maksude osa alla poole
kogumaksutulust. Teised ulatusliku kaudse maksustamisega riigid on Rumeenia (46,7%
kogumaksutulust), Ungari (45,7%), Leedu (45%) ja Poola (43,3%). Kdigis nendes riikides on
tarbimismaksude laekumine viie aasta jooksul pidevalt kasvanud. See on peamiselt tingitud
kaibemaksumaarade muutustest, kusjuures on téstetud ka madalamaid kaibemaksumaarasid.
Kdrgeima kaibemaksumaaraga riigis Ungaris on selle maksu maara muudetud aastate jooksul
mitu korda. Uue aastatuhande alguses oli see 25%, seejarel langes 2006. aastal 20%-le ja kolme
aasta parast tusis jalle 25%-le. Peale riiklike tarbimismaksude on Ungaris suur osatahtsus ka

? Eesti kohta on 2012. aasta andmed, teiste Euroopa Liidu riikide puhul on artiklis aegrea viimase aastana kasutatud
2011. aasta andmeid.
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kohalikul tarbimismaksul. Rumeenias tdusis kaibemaksumaar 2010. aastal 19%-It 24%-le ning
Leedus viie aasta jooksul jark-jargult 18%-It 21%-le. Poolas on kdibemaksumaar olnud aastaid
stabiilselt 22% tasemel, kuid 2011. aastal tosteti seda lhe protsendipunkti vorra ehk 23%-le
(vt tabel 1 artikli I6puosas). Peaaegu kdikides Euroopa Liidu riikides on senist kdibemaksumaara
tostetud vodi on lisatud uus vdi isegi mitu kdibemaksu olenevalt kaubast voi teenusest.

Joonis 1. Maksutulude jaotus Euroopa Liidu riikides, 2011
Figure 1. Distribution of tax revenue in the European Union countries, 2011
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Madalaima kaudse maksustamisega riigid Euroopa Liidus on Belgia (kaudsete maksude
osatahtsus kogumaksutulus 28%), Saksamaa (28,9%), Holland (30,7%), Hispaania (31,4%) ja
Luksemburg (31,5%). Belgia ja Saksamaa on viimase viie aasta jooksul olnud stabiilselt kdige
vaiksema tarbimismaksude osatahtsusega riigid. Kdibemaksu maar on Belgias ule kimne aasta
pusinud 21%. Tarbimise vahenemise tottu kriisiaastatel Hollandis kaudsete maksude osatahtsus
kogumaksutulus pisut vahenes, kuigi maksu maar jai samaks. Luksemburg paistab silma
Euroopa Liidu kdige madalama kaibemaksumaaraga, mis on 15%. Samal ajal on seal kuus
erinevat kdibemaksumaara olenevalt kauba voi teenuse liigist.

Hoolimata kdibemaksumaara tdusust mdned aastad tagasi jaab Eesti 20%-line kdibemaksumaar
Euroopa Liidu keskmisest pisut madalamaks.

Tulu ja omandit maksustavad korge sissetulekute tasemega riigid

Tulu- ja omandimaksude (otseste maksude) suurim osatéhtsus riigi maksutulus on Taanis, kus
ligikaudu kaks kolmandikku (61%) riigi maksutuludest laekub tulu- ja omandimaksudest. Euroopa
Liidu keskmist lletab see kaks korda. Jargnevad Suurbritannia (otseste maksude osatahtsus
kogu maksutulus 41,4%), Rootsi (41,4%), lirimaa (31,8%) ja Soome (37,5%).

Taanis on eraisikute sissetulekud aarmiselt kdrgelt maksustatud, sealne tulumaksusiisteem on
progressiivne ning tulumaksumaar wulatub 8%-st 55,6%-ni. Aastal 2000 oli kbérgeim
tulumaksumaar koguni 62,9%, kuid jargnenud aastate jooksul on seda langetatud. (Riikide tulu-
ja kaibemaksumaarast annab Ulevaate tabel 1). Taanis kogutavatest tulu- ja omandimaksudest
enamiku moodustavadki laekumised Uksikisiku tulumaksust. Peale riikliku tulumaksu on oluline
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osa isikute tulu maksustamisel ka kohalikul tulumaksul. Samas on sotsiaalmaksete osa riigi
maksutulus aarmiselt vaike ehk kdigest 4%, kuna sotsiaalkulusid rahastatakse peamiselt
valjastpoolt riiklikku sotsiaalkindlustussisteemi. Ettevotte tulumaksumaara on jark-jargult
vahendatud 32%-It 25%-le.

Suurbritannias ja Rootsis on tulu- ja omandimaksude osatdhtsus kdigis maksutuludes Usna
Uhesugusel tasemel. Mdlemas riigis on viie aasta jooksul otseste maksude osatahtsus paari
protsendipunkti vorra vahenenud ning neis on ka sarnane ettevotte tulumaksumaar
(Suurbritannias  23%, Rootsis 22%). Suurbritannias on ettevotetel vdimalik saada
maksusoodustusi teadus- ja arendustegevuse pealt soltuvalt ettevdtte vdi organisatsiooni
suurusest. Rootsis, nagu ka Taanis ja teistes Pdhjamaades, maksustatakse Uksikisikute
sissetulekut riikliku tulumaksu kérval veel ka kohaliku tulumaksuga, mis varieerub olenevalt
kohalikust omavalitsusest.

lirimaa on Uks rahanduslikult enim tsentraliseeritud riik Euroopas, kus kohalikud omavalitsused ja
sotsiaalkindlustusfondid saavad vaid vaikese osa maksutuludest: 80,4% maksutuludest jaab
keskvalitsusele. lirimaa korgeim flilsilise isiku tulumaksumaar on 41%, standardmaar 20%.
Ettevotte tulumaksumaar on lirimaal Uks madalamaid Euroopa Liidus — 12,5%.

Soomes on aastate jooksul vahendatud t66jdu maksukoormust riigi tasandil kogutava uksikisiku
tulumaksumaéra langetamisega, mis teatud ulatuses on leevendanud kohalike omavalitsuste
kogutava t66jdumaksu téusu. Viimase viie aasta jooksul on tulu- ja omandimaksude osatahtsus
riigi maksutulus langenud kolme protsendipunkti vorra. Korgeim Uksikisiku tulumaksumaar
Soomes on 51,1% ning ettevétte tulumaksumaar 24,5%.

Vaikseima tulu ja omandi maksustamise osatahtsusega riigid Euroopa Liidus on Leedu (16,7%
kogumaksutulust), Ungari (17,2%), Bulgaaria (18%), Slovakkia (18,9%) ja Eesti (19,9%). Leedu
joudis vaikseima tulu- ja omandimaksude osatdhtsusega riikide esiviisikusse 2009. aastal. Enne
seda oli Leedus otseste maksude osa maksutuludes praegusega vorreldes poole suurem ehk ligi
31% kogumaksutulust. Osatdhtsuse vahenemise pdhjustasid ulatuslikud maksumuudatused,
mille kdigus vahenes fiiusiliste isikute maksukoormus. Fuusilise isiku tulumaksu kdérgeim maar
langes Leedus 24%-It 15%-le, mis on Uks madalamaid Euroopa Liidus (teine koht Bulgaaria
10%-lise maksumaara jarel) ning ka ettevdtete tulumaksumaar on Leedus ainult 15%.

Ungari joudis vaikseimate tulu- ja omandi maksustamise osatdhtsusega riikide hulka alles
2011. aastal, kuid erinevalt Leedust on Ungaris nende maksude osatdhtsus kogumaksutulus
vahenenud Uhtlasemalt, viie aasta jooksul 25,5%-It praegusele 17,2%-le.

Bulgaaria, Slovakkia ja Eesti on kdik olnud viimase viie aasta jooksul stabiilselt vaikese otseste
maksude osatdhtsusega riikide hulgas. Bulgaarias on flisilise isiku tulumaksumaara langus
olnud Eesti omast jarsem, alanedes 2008. aastal kehtinud 24%-It praegusele 10%-le, mis on
Euroopa Liidu madalaim ja kehtib nii Uksikisikutele kui ka ettevotetele. Selle muudatusega kaotati
Bulgaarias progresseeruv mitmeastmeline tulumaks ja asendati see Uhetaolise maksumaaraga.

Kuna riikides on fliUsilise isiku tulumaks kas Uhetaoline voi astmeline, siis on k&arid riikide
kdrgeima ja madalaima maksumaara vahel suured: varieerumine 10%-st Bulgaarias kuni
55,6%-ni Taanis. Enamus fuUsilisi isikuid maksab ka Ulikbrge maksumaaraga riikides tulumaksu
madalama astme maara jargi olenevalt sissetuleku suurusest, perekonnaseisust, llalpeetavate
arvust jne. Euroopa Liidu keskmine tulumaksumaar on 38,3%, Eesti oma 21%-lise maaraga jaab
sellele peaaegu kaks korda alla.
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Tabel 1. Kérgeim kehtiv tulumaksumaar ja kdibemaksu standardmaar Euroopa riikides,
2000, 2012, 2013

Table 1. Highest income tax rate charged and standard VAT rate in European countries, 2000,
2012, 2013
(protsenti — percentages)

Fuusilise isiku tulumaks Juriidilise isiku tulumaks Kaibemaks®
Personal income tax Corporate income tax VAT
2000 2012 2013° 2000 2012 2013° 2000 2012 2013°
EL-27° 44,8 38,1 383 319 234 235 19,2 21,0 21,3 EU-27°
Euroala-17° 47,1 43,1 433 344 260 265 18,1 20,0 20,4 Euroarea 17°
Belgia 60,6 53,7 53,7 40,2 340 340 210 210 21,0 Belgium
Bulgaaria 40,0 10,0 10,0 32,5 10,0 10,0 20,0 20,0 20,0 Bulgaria
TSehhi 32,0 150 220 31,0 19,0 190 22,0 20,0 21,0 Czech
Republic
Taani 629 554 556 320 250 250 250 250 250 Denmark
Saksamaa 53,8 47,5 475 51,6 29,8 29,8 16,0 19,0 19,0 Germany
Eesti 26,0 210 21,0 260 21,0 21,0 18,0 20,0 20,0 Estonia
lirimaa 440 410 41,0 240 12,5 12,5 21,0 23,0 23,0 Ireland
Kreeka 450 49,0 46,0 400 20,0 26,0 18,0 23,0 230 Greece
Hispaania 48,0 520 520 350 30,0 300 16,0 18,0 21,0 Spain
Prantsusmaa 59,0 46,8 45,0 37,8 36,1 36,1 19,6 19,6 19,6 France
Itaalia 459 473 430 413 314 275 200 21,0 220 Italy
Kupros 40,0 385 385 290 10,0 10,0 10,0 17,0 18,0 Cyprus
Lati 250 250 240 250 15,0 15,0 18,0 220 21,0 Latvia
Leedu 33,0 15,0 15,0 24,0 15,0 15,0 180 21,0 21,0 Lithuania
Luksemburg 47,2 413 43,6 37,5 28,8 29,2 15,0 15,0 15,0 Luxembourg
Ungari 440 20,3 16,0 196 206 206 250 27,0 27,0 Hungary
Malta 350 350 350 350 350 350 15,0 18,0 18,0 Malta
Holland 60,0 52,0 52,0 350 250 250 17,5 19,0 21,0 Netherlands
Austria 50,0 50,0 50,0 340 250 250 200 20,0 20,0 Austria
Poola 40,0 32,0 32,0 300 19,0 19,0 22,0 230 230 Poland
Portugal 40,0 490 530 352 315 315 17,0 23,0 230 Portugal
Rumeenia 40,0 16,0 16,0 25,0 16,0 16,0 19,0 24,0 240 Romania
Sloveenia 50,0 41,0 50,0 250 18,0 17,0 19,0 20,0 20,0 Slovenia
Slovakkia 42,0 19,0 19,0 29,0 19,0 230 23,0 200 20,0 Slovakia
Soome 540 490 511 29,0 245 245 220 23,0 240 Finland
Rootsi 5156 56,6 566 280 263 220 250 250 250 Sweden
Suurbritannia 40,0 50,0 450 30,0 240 23,0 17,5 20,0 20,0 United
Kingdom
Norra 47,5 40,0 40,0 30,0 20,0 20,0 ... Norway
Island 31,8 31,8 280 280 280 ... lceland

2 Aritmeetiline keskmine

® Kui aasta jooksul kehtis kaks kaibemaksu standardmaara, siis on tabelis kajastatud maar, mis kehtis rohkem kui kuus kuud,
vOi mis kehtestati alates 1. juulist.

¢ Maksuméarad 11.03.2013 seisuga

@ Arithmetic mean

° If there were two standard VAT rates in a given year, the table shows the rate that was valid for more than six months or the
rate enforced as of 1 July of that year.

° Tax rates as at 11 March 2013

Allikas/Source: Eurostat

Sotsiaalkindlustusmakse osatidhtsus riigi maksutulus

Sotsiaalkindlustussiisteemide suure erinevuse t6ttu on keeruline vorrelda Euroopa Liidu riikide
sotsiaalmaksete tegelikku osatahtsust kogumaksutulus, kuna monedes riikides p&hineb
sotsiaalkindlustusstisteem peamiselt riiklikul finantseerimisel, teistes riikides seevastu tehakse
suurem osa makseid hoopis erapensioni- ning ravikindlustusse. Viimati nimetatud ei kajastu riigi
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maksutulude hulgas. Paljudes riikides on sotsiaalkindlustussisteem Ules ehitatud
kombinatsioonina riiklikust ning erapensioni- ja ravikindlustusest.

Euroopa Liidu keskmine sotsiaalmaksu osatdhtsus kogumaksutulus on 34,7%. Suurima
sotsiaalmaksete osatdhtsusega riigid on TSehhi (44,7%), Slovakkia (43,4%), Saksamaa (42,1%)
Prantsusmaa (41,1%) ja Sloveenia (40,8%). Vaikseima sotsiaalmaksete osatdhtsusega on Taani
(4%), Rootsi (17%), lirimaa (21,2%), Malta (21,4%) ja Suurbritannia (22,2%). Eesti oma
37,2%-lise osatdhtsusega on Euroopa Liidu keskmisest kdrgemal tasemel.

Maksustamine Eestis vorreldes teiste Euroopa Liidu riikidega

Eestis on pikaajalise strateegia tulemusena maksutulude struktuur muutunud. Maksukoormus on
nihutatud t66j6ult tarbimisele. Suurima osa Eesti maksutulust moodustavad kaudsed maksud.
2012. aastal oli nende osatahtsus riigi kogumaksutulus 43,6%. Otsesed maksud moodustasid
riigi maksutulust 20,8% ning sotsiaalmaksete osaks jai 35,6%. Tarbimismaksud on viimase viie
aasta jooksul Eestis kasvanud eelkdige kdibemaksuméaara 2%-lise tdusu téttu 2009. aastal ning
aktsiisimaksu maarade jarjepidevast tOusust tingituna. Majanduskriisi mdddumise jarel on
iseenesest ka tarbimine kasvanud, mis suurendab veelgi tarbimismaksude laekumist. Otseste
maksude osa kogumaksutulus on vahenenud, kuigi 2009. aastaks planeeritud tulumaksu
alandamine 20%-ni jaeti majanduskriisi tottu &ra. Samuti loobuti edasisest maksumaéra
langetamisest 18%-ni, mis oli tulumaksuseadusega plaanis kehtestada aastaks 2012.
Sotsiaalmaksete osatahtsus kogumaksutulus kasvas kriisiaastatel t66tuskindlustusmakse
suurenemise tottu ning vahenes 2012. aastaks allapoole kriisieelset taset.

Tarbimise, tulu ning omandi maksustamise kdrval kehtivad modnedes riikides ka kapitalimaksud,
mida kogutakse paranduste voi kingituste pealt, kuid nende osatéhtsus kogumaksutulus on vaike.
Eestis, kus kapitalimakse ei ole, oleks nende kehtestamine koormav eelkdige vaikesepalgalistele.
Sotsiaalmaksu osatéhtsus seevastu on Eestis vdrreldes Euroopa Liidu keskmisega suurem. Eesti
on tarbimise maksustamise suuruse poolest Euroopa Liidus kuuendal ning sissetuleku ja omandi
madalaima maksustamise poolest Leedu, Ungari, Bulgaaria ja Slovakkia jarel viiendal kohal.

Allikas
Source

Taxation Trends in the European Union. 2012 edition. (2012). Eurostat.
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TAXATION OF CONSUMPTION IS STILL PREVALENT IN THE
EUROPEAN UNION

Anu Lill

Statistics Estonia

The newer Member States of the European Union tax mostly consumption,
while older Member States tax income and property. In about half of the
European Union countries (14 Member States), the share of consumption taxes
has increased in the last five years. At the same time, most Member States

(21 countries) have reduced the share of income and property taxes in their

tax revenue.

The Member States of the European Union (EU) vary in size and have different economic and
cultural backgrounds. The tax systems that the countries have built over time suit their individual
needs. Countries use different types of tax to generate tax revenue. The imposition of taxes is
within the competence of the Member States and depends on which goals the governments
have. Do they want to reduce the tax burden of the labour force and increase the taxation of
consumption, property and capital? Or do they want to do the opposite?

In general, tax revenue can be divided into three main groups: direct taxes, indirect taxes and
social contributions. Direct taxes include income and property taxes, with personal income tax
and corporate income holding the biggest share. Indirect taxes include taxes levied on products,
production and imports which are ultimately paid by the end-consumers. Indirect taxes are
so-called consumption taxes. Among indirect taxes, value added tax and excise duties are the
biggest source of tax revenue. Social contributions are unemployment insurance premiums and
contributions to funded pension and health insurance. Some countries also collect capital taxes.
These are taxes on inheritance and other taxes payable on capital by the beneficiary. There are
no capital taxes in Estonia and the share of these taxes in tax revenue in other countries is also
marginal.

In the EU as a whole, tax revenue is quite evenly distributed between the three main groups,
with each tax group contributing about a third of total tax revenue: the share of indirect taxes is
33.5%, the share of direct taxes is 31.4% and the share of social contributions is 34.7%. In 2012,
the respective indicators in Estonia were 43.6%, 20.8% and 35.6%°. However, the distribution of
the three groups varies a great deal across countries.

Taxation of consumption is increasing

Bulgaria stands out with the highest proportion of indirect taxes (Figure 1, p. 24). Among EU
countries, it is the Member State relying the most on indirect taxation. In the period 2008-2011,
the share of consumption taxes in Bulgaria’s tax revenue increased from 51% to 54%. Almost two
thirds of the revenue from indirect taxes is provided by value added tax (VAT) and one third by
excise taxes. However, the standard value added tax rate in Bulgaria (20%) is below the EU
average. The standard value added tax rate in the EU varies greatly by country, ranging from
156% in Luxembourg to 27% in Hungary. The EU average is 21.3%.

In all other EU countries (except Bulgaria), the share of indirect taxes is less than half of total tax
revenue. Indirect taxation is also extensive in Romania (46.7% of total tax revenue),
Hungary (45.7%), Lithuania (45.0%) and Poland (43.3%). In all these countries, receipts from
consumption taxes have steadily increased in the last five years. The main reason is changes
in the rates of value added tax, whereas the lowest rates of value added tax have also been
raised. In Hungary, which is the Member State with the highest value added tax rate, the rate has

@ 2012 data are available for Estonia; for other EU countries, 2011 data are used as the last year of the time series.

28 EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA



MAKSUTRENDID EUROOPA LIIDUS TAX TRENDS IN THE EUROPEAN UNION

been changed repeatedly over the years. At the beginning of this century, the rate was 25%,
then fell to 20% in 2006 and three years later was once again raised to 25%. In addition to
national consumption taxes, local consumption tax also has a big impact in Hungary. In Romania,
the rate of value added tax has increased from 19% in 2010 to 24%. In Lithuania, value added
tax rate was gradually raised from 18% to 21% over five years. In Poland, the rate of value added
tax was stable for years at 22%, but in 2011 was increased by one percentage point, i.e. to 23%
(see Table 1, p. 26). Almost all EU Member States have raised the value added tax rate or
introduced one or more new value added taxes for specific goods and services.

In the European Union, the level of indirect taxation is the lowest in Belgium (28% of total tax
revenue), Germany (28.9%), the Netherlands (30.7%), Spain (31.4%) and Luxembourg (31.5%).
In the last five years, Belgium and Germany have been the two countries with the lowest
proportion of consumption taxes. In Belgium, VAT rate has remained at 21% for more than ten
years. During the recession, when consumption decreased, the share of indirect taxes in
the Netherlands decreased a little, but the tax rate remained the same. Luxembourg has the
lowest value added tax rate (15%) in the European Union. At the same time, Luxembourg uses
six different VAT rates depending on the type of goods or services.

In spite of the increase in value added tax rate a few years ago, the VAT rate in Estonia (20%)
remains slightly below the EU average.

Taxation of income and property is common in countries with high
incomes

The proportion of income and property taxes (i.e. direct taxes) is the highest in Denmark where
about two thirds (61%) of national tax revenue is received from income and property taxes. This
is double the EU average. In terms of the share of direct taxes in total tax revenue, Denmark is
followed by the United Kingdom (41.4%), Sweden (41.4%), Ireland (31.8%) and Finland (37.5%).

Denmark is a Member State where the incomes of private individuals are extremely highly taxed.
The Danish income tax system is progressive, with the rate of income tax ranging from 8%
to 55.6%. In 2000 the highest income tax rate was even 62.9%, but has been reduced since then
(Table 1, p. 26, gives an overview of income tax and VAT rates in different countries). Personal
income tax makes up the majority of income and property tax receipts in Denmark. In addition to
the national income tax, an important role is also played by local income tax. On the other hand,
the proportion of social contributions in the state’s tax revenue is extremely low (only 4%),
since social expenditure is mostly financed outside the national social security system. The rate
of corporate income tax has been gradually reduced from 32% to 25%.

In the United Kingdom and Sweden, the proportion of income and property taxes in total tax
revenue has been relatively stable. In both countries, the share of direct taxes has decreased by
a few percentage points in the last five years. The rate of corporate income tax is also similar
in these two countries (23% in the United Kingdom and 22% in Sweden). In the United Kingdom,
enterprises can have tax relief on research and development activities, depending on the size of
the enterprise or organisation. In Sweden (like in Denmark and the other Nordic countries),
the income of private individuals is subject to both national and local income tax. The rate of local
income tax varies across local government units.

Ireland is one of the most monetarily centralised countries in Europe, with local governments and
social security funds receiving only a small share of tax revenue. The central government keeps
80.4% of the tax revenue. The highest rate of personal income tax in Ireland is 41% and
the standard rate is 20%. The rate of corporate income tax in Ireland is one of the lowest in
Europe — 12.5%.

Finland has reduced the tax burden of the labour force over the years, by lowering the rates of
personal income tax charged by the state. This has, to a certain extent, mitigated the increase in
the labour taxes collected by local governments. In the last five years, the share of the income

EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA

29



'E MAKSUTRENDID EUROOPA LIIDUS TAX TRENDS IN THE EUROPEAN UNION

and property in total tax revenue taxes has fallen by three percentage points. The highest rate of
personal income tax in Finland is 51.1% and the rate of corporate income tax is 24.5%.

The EU Member States with the lowest taxation on income and property are Lithuania (16.7% of
fotal tax revenue), Hungary (17.2%), Bulgaria (18.0%), Slovakia (18.9%) and Estonia (19.9%).
Lithuania reached the top five countries with the lowest share of income and property taxes
in 2009. Before that, the share of direct taxes in total tax revenue in Lithuania was two times
higher than now — about 31% of total tax revenue. The decrease in the share of direct taxes was
the result of extensive changes in taxation, whereby the tax burden of private individuals was
reduced. The highest rate of personal income tax in Lithuania was reduced from 24% to 15%,
which is now one of the lowest in the EU (in the second place after Bulgaria’s 10% tax rate).
The corporate income tax rate is also only 15% in Lithuania.

Hungary joined the countries with the lowest taxation on income and property in 2011, but
in Hungary the decrease in the share of these taxes in total tax revenue has been more moderate
than in Lithuania — from 25.5% to the current 17.2% in five years.

In the last five years, Bulgaria, Slovakia and Estonia have all been among the countries where
the share of direct taxes is low. In Bulgaria, the rate of personal income tax rate has been
reduced more sharply than in Estonia, as it has fallen from 24% in 2008 to the current 10% and
is now the lowest in the EU. The same rate is applied to both private individuals and enterprises.
With this change, Bulgaria abolished progressive income tax and replaced it with a proportional
(fixed) tax rate.

As personal income tax can be either progressive or proportional, the difference between the
highest and the lowest tax rate is huge and the rate varies from 10% in Bulgaria to 55.6% in
Denmark. Even in countries with very high tax rates, the majority of private individuals pay a low
rate of income tax, depending on their income, marital status, number of dependants, and so on.
The average rate of income tax in the European Union is 38.3%. The rate in Estonia is 21%,
almost two times smaller than the EU average.

Share of social security contributions in national tax revenue

Social security systems can be very different across countries and it is difficult to compare the
real share of social contributions in the tax revenue of EU Member States. In some countries,
the social security system is mainly based on state financing, while in other countries the majority
of payments are made into private pension and healthcare schemes. The latter is not reflected in
national tax revenue. In many states, the social security system is a combination of national and
private funding of pension and healthcare.

The average proportion of social contributions in total tax revenue in the European Union is
34.7%. The share of social contributions is the biggest in the Czech Republic (44.7%). Slovakia
(43.4%), Germany (42.1%), France (41.1%) and Slovenia (40.8%). The proportion of social
contributions is the lowest in Denmark (4.0%), Sweden (17.0%), Ireland (21.2%). Malta (21.4%)
and the United Kingdom (22.2%). The corresponding figure for Estonia is 37.2%, which is higher
than the EU average.

Taxation in Estonia in comparison with other EU countries

The long-term strategy in Estonia has resulted in a change in the structure of tax revenue.
The tax burden has been shifted from the labour force to consumption. Indirect taxes constitute
the biggest share of tax revenue in Estonia. In 2012, the share of these taxes in total tax revenue
was 43.6%. Direct taxes contributed 20.8% and social contributions 35.6% of Estonia’s tax
revenue. In the last five years, the share of consumption taxes in Estonia has mainly increased
due to the 2% increase in VAT rate in 2009 and the gradual raising of excise duty rates.
Consumption has increased after the recession, which has also boosted consumption tax
receipts. The share of direct taxes in total tax revenue has decreased, although the government
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did not reduce the VAT rate to 20% in 2009 as planned, due to the recession. The government
also decided not to lower the VAT rate further to 18% by 2012, as stipulated by the Income Tax
Act. The share of social contributions in total tax revenue rose during the recession, due to the
increase in the unemployment insurance premiums, and fell below the pre-crisis level by 2012.

In addition to consumption, income and property taxes, some countries have also imposed capital
taxes levied on inheritance or gifts, but the share of these taxes in total tax revenue is small.
In Estonia (where there are no capital taxes), the imposition of capital taxes would primarily
burden people with lower wages. On the other hand, the share of social taxes in Estonia is higher
than the EU average. Estonia is in the sixth place in the EU based on the level of taxation of
consumption, and among the five EU countries (fifth after Lithuania, Hungary, Bulgaria and
Slovakia) with the lowest level of taxation of income and property.
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LIKLUSONNETUSTEST TAASISESEISVUNUD EESTIS?

Piret Pukk

Statistikaamet

Igal aastal hukkub maailmas liiklusdnnetustes umbes 1,2 miljonit inimest, seda
enamasti maanteedel. See on peaaegu samapalju kui on Eestis elanikke.
Maailma Terviseorganisatsiooni (WHO) andmetel on pooled dnnetustes
hukkunutest jalakaijad, jalgratturid ja mootorratturid. Aastatel 1992-2012 on
Eestis toimunud 36 307 inimkannatanutega liiklusdnnetust, milles on viga
saanud 45 589 inimest ja hukkunud kokku 4341 inimest.

Sissejuhatus

Artikkel kasitleb taasiseseisvunud Eestis aastatel 1992-2012 toimunud inimkannatanutega
liklusdnnetusi, liiklusdnnetuste seoseid autostumisega, jalakaijate, jalgratturite ning joobes
juhtide osalust liiklusdnnetustes. Statistika pohineb maanteeameti andmetel seisuga
20. marts 2013.

Liiklusdnnetus on siinkohal maaratletud kui juhtum, kus vahemalt he sdiduki teel likumise voi
teelt valjasdidu tagajarjel saab inimene vigastada vbi surma. Tee all mbistetakse maanteed,
ténavat, parklat, 6ueala v6i muud liikluseks kasutatavat rajatist koos kdnniteede, kergliiklusteede,
teepeenarde, haljas-, eraldus- vdi muude ribadega. Liiklusdnnetuste hulka ei loeta siin juhtumeid,
kus jalakdija saab kannatada kokkupdrkes rongiga, juhtumeid vdistluste téttu avalikuks
kasutamiseks suletud teeldigul vdistlusel osalenud sdidukite vahel, juhtumeid tootamisel tee
ehitus-, remondi- vdi hooldustdéddel ainult selles t66s osalenud sdidukite ja inimeste vahel.
Vigasaanu on inimene, kellele liiklusdnnetuses saadud vigastuse tdttu antakse meditsiinilist
esmaabi, maaratakse ambulatoorne vdi statsionaarne ravi. Erinevalt mitmetest teistest Euroopa
riikidest ei tehta Eestis vahet kergete ja raskete vigastuste vahel. Hukkunu on inimene, kes suri
liklusdnnetuses saadud vigastuste tagajarjel sindmuskohal vdi 30 paeva jooksul parast
liklusdnnetust. Kui inimene suri saadud vigastustesse rohkem kui 30 paeva parast &nnetust,
loetakse ta vigastatuks. Suitsiidi sooritanud loetakse hukkunute hulka. (Maanteeamet 2013).

Liikluses aasta jooksul hukkunute arv uletas Eestis saja piiri 1947. aastal. Viimase poole sajandi
kdige traagilisem oli 1991. aasta, kui Eestis hukkus liikluses 491 ja sai vigastada 2175
inimest. Euroopa Liit pustitas 2001. aastal eesmargi parandada oluliselt liiklusohutust ja
vahendada 2010. aastaks liiklusdnnetustes hukkunute arvu poole voérra. Euroopa Liidu
kavandatud keskmisele liiklusohutuse tasemele jdudmiseks ei tohtinuks Eestis 2010. aastal
liklusénnetustes hukkuda rohkem kui 140 inimest ja 2015. aastal ei tohiks hukkuda mitte rohkem
kui 100 inimest. 2010. aastal hukkus Eestis liiklusdnnetustes 79 inimest. Voérreldes 2000. aastaga
(204 hukkunut) oli véhenemine 61%. Kuid 2011. aastal uletas hukkunute arv taas 100 piiri.
(Maanteeamet 2013).

Kokku hukkus mullu Euroopa Liidu (EL) teedel liiklusdnnetustes 28 000 inimest, neile lisandub
igal aastal umbes veerand miljonit raske vigastuse saanut. Eestis kaotas 2012. aastal
liklusdnnetuste tagajarjel elu 87 inimest, 1706 vajas arstiabi. Liiklussurmade arv Euroopa Liidus
vahenes 2012. aastal 9% vorra. Euroopa Komisjoni avaldatud andmete kohaselt oli 2012. aastal
EL-i riikides maanteeliikluses hukkunuid vahem kui kunagi varem alates ajast, mil esimesi
andmeid koguma hakati. Kdige vahem on liiklussurmasid endiselt Suurbritannias, Rootsis,
Madalmaades ja Taanis, kus esitatud andmete kohaselt on umbes 30 liiklussurma miljoni elaniku
kohta. Eesti on Balti riikide seas jatkuvalt ohutuima liiklusega (tabel 1, joonis 1).
(Liiklusohutus ... 2013)

@ Vaata liiklusénnetuste ja sdiduvahendite andmeid interaktiivses rakenduses Statistics eXplorer.
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Tabel 1. Liiklusonnetustes hukkunuid miljoni elaniku kohta Eestis ja Euroopa Liidus,
2008-2012

Table 1. Fatalities in road traffic accidents per million inhabitants in Estonia and the European
Union, 2008-2012

2008 2009 2010 2011 2012
EL-i keskmine 78 70 62 60 55 EU average
Eesti 98 73 58 75 65 Estonia

Allikas: Euroopa Komisjon
Source: European Commission

Joonis 1. Liiklusénnetustes hukkunuid miljoni elaniku kohta Euroopa Liidu riikides, 2012
Figure 1. Fatalities in road traffic accidents in the European Union countries per million
inhabitants, 2012
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Allikas: Euroopa Komisjon
Source: European Commission

Euroopa maanteedel hukkunutest 21% on jalakaijad, 7% jalgratturid ning 18% mootorratta- ja
mopeedijuhid. 70% neist jalakaijatest saab surma linnas. Viimase kimne aasta jooksul ei ole
liklusdnnetustes hukkunud jalakaijate arv vahenenud samavdrra kui liiklussurmade Uldarv.
Peaaegu pooled linnades surmaga I[6ppenud liiklusdnnetustest on seotud jalakadija voi
jalgratturiga. Jalakaijate ja ratturite elu ohustavate asjaoludena vdib valja tuua naiteks eraldi
liklusraja puudumise, suure sdidukiiruse ja liiklejate endi ettevaatamatu kaitumise.
(Euroopa ... 2013)

Liiklusonnetused Eesti teedel on harvenenud

1992. aastal juhtus Eestis 1167 inimkannatanutega liiklusdnnetust, milles sai vigastada 1289 ja
hukkus koguni 287 inimest (joonis 2). Aastatel 1993 ja 1994 kasvas nii dnnetuste, vigasaanute
kui ka hukkunute arv. Jargnenud aastatel kasvas nii kannatanutega liiklusdénnetuste kui ka
vigasaanute arv, kuigi monel aastal kasv pidurdus. Sajandivahetusel olukord liikluses halvenes.
Kui 1999. aastal vahenes nii liiklusdnnetuste, neis vigasaanute kui ka hukkunute arv, siis aastatel
2000—-2002 kasvas nii liiklusdnnetuste kui ka vigasaanute arv. 2002. aastal oli ka hukkunuid 24
vlrra enam kui aasta varem. Kdige rohkem inimkannatanutega liiklusénnetusi juhtus
taasiseseisvunud Eestis ajavahemikus 2004-2007, mil neid oli Gle 2200 aastas. Enim oli
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niisuguseid liiklusdnnetusi Eestis 2006. aastal — 2585. Ka liiklusdnnetustes vigasaanuid oli neil
aastail enim: 2004. aastal 2875 ja 2006. aastal koguni 3508 inimest. Enim hukkus
liklusdnnetustes inimesi 1994. aastal, mil liikluses kaotas elu 364 inimest. Jargnenud aastatel on
liklusdnnetustes hukkunuid siiski vdhemaks jaanud, kuigi Gsna palju hukkunuid oli ka 1997. ja
1998. aastal, vastavalt 279 ja 284.

Joonis 2. Inimkannatanutega liiklusénnetused, hukkunud ja vigasaanud, 1992-2012
Figure 2. Traffic accidents with casualties, Killed and injured, 1992-2012
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Aastatel 2007-2010 vahenes nii kannatanutega liiklusdnnetuste, neis dnnetustes vigasaanute kui
ka hukkunute arv. Kui 2010. aastal, millest kujunes vaikseima liiklussurmade arvuga aasta
viimase poolsajandi jooksul, hukkus Eesti teedel 79 inimest, siis 2011. aasta t6i esimest korda
viimase viie aasta jooksul kaasa liiklusohvrite arvu kasvu. Suurenes ka liiklusdnnetuste ning
vigasaanute arv. Enamikes naaberriikides oli trend vastupidine, kill aga v6ib Uhesuguseks
pidada probleeme jalakaijatega. Ka meil kasvas hukkunute arv ligikaudu 2/3 ulatuses jalakaijate
arvelt, seda siiski pigem linnaliikluses kui maanteedel (Liiklusaasta ... 2013). 2011. aastal toimus
Eestis 1492 inimkannatanutega liiklusénnetust, milles sai vigastada 1877 ja hukkus 101 inimest.
2012. aastal juhtus Eestis 1381 inimkannatanutega liiklusdnnetust, milles sai vigastada 1706 ja
hukkus 87 inimest. Aastaga vahenes liiklusdnnetuste arv 111, liiklusénnetustes vigasaanute arv
171 ja hukkunute arv 14 vorra. 2012. aastal liikluses elu kaotanute hulgas oli 30 jalakaijat ning
kaheksa jalgratturit, mis on 44% liiklusdnnetustes hukkunutest. Hukkunud jalakaijateks loetakse
siinkohal kdik énnetuste tagajarjel hukkunud jalakaijad sdltumata dnnetuse liigist ja hukkunud
jalgratturiteks  koik  Onnetustes  hukkunud jalgratturid sdltumata Onnetuse liigist.
(Maanteeamet 2013).

Viimase kiimne aasta jooksul on dnnetusi ja vigasaanuid olnud rohkem kui varasemal kiimnendil,
liklusbnnetustes hukkunuid aga vahem. Vérreldes 1992. aastaga oli 2012. aastal 214
liklusdnnetust ja 417 liiklusénnetustes vigasaanut rohkem, kuid hukkunuid oli koguni 200 vérra
vahem. Kui vorrelda aastaid 2002 ja 2012, siis kimme aastat tagasi olid kdik naitajad suuremad:
783 inimvigastatutega liiklusénnetust, 1162 neis vigastada saanut ja 136 hukkunut enam kui
2012. aastal. Alates 2007. aastast on vahenenud nii liiklusdnnetuste, nendes vigasaanute kui ka
liklusénnetustes hukkunute arv. Erandiks oli 2011. aasta, mil sagenesid dnnetused jalakaijate ja
jalgratturitega.

Kdige rohkem inimkannatanutega liiklusdnnetusi — 8245 — on aastatel 2002—2012 toimunud Harju
(sh 5858 Tallinnas) ning Tartu maakonnas — 3082. Need on ka koéige tihedamalt asustatud
piirkonnad Eestis. Ule 1000 inimkannatanuga liiklusdnnetuse on sel perioodil kokku toimunud ka
Ida-Viru, Parnu ja Laane-Viru maakonnas. Vigasaanuid on nende aastate jooksul samuti enim
olnud Harju- ja Tartumaal, vastavalt 10 008 (sh 6789 Tallinnas) ja 3844. Kdige rohkem hukkus
neil aastail inimesi samuti Harju maakonnas (456, sh Tallinnas 183), jargnes Ida-Virumaa 207
hukkunuga. Ule saja inimese on hukkunud aastatel 2002—-2012 nii Tartu, Laane-Viru kui ka Parnu
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maakonnas. 2012. aastal toimus Harjumaal 608 liiklusdnnetust, neist 441 Tallinnas. Viga sai
vastavalt 729 ja 515 ning hukkus 26 inimest, neist 13 Tallinnas. Tartumaal toimus 2012. aastal
209 dnnetust, viga sai 255 ja hukkus 8 inimest.

Vaadates nende aastate statistikat kuude kaupa, selgub, et enim inimkannatanutega
liklusdnnetusi on juhtunud suvekuudel. Ka vigasaanuid on neil kuudel olnud kokkuvéttes kdige
rohkem. Liiklusénnetustes hukkunuid on olnud aga enam aasta teises pooles. Viimase viie aasta
statistika kohaselt on 2/3 liiklusénnetustest toimunud valge ajal ja kolmandik pimeda ajal.
Vigasaanute hulk jaguneb samamoodi. Ka hukkunuid on valge ajal olnud rohkem kui pimeda ajal,
vastavalt 58% ja 42%. Pimeda aeg on ajavahemik ehast koiduni, mil loodusliku valguse
vahesuse tottu on nahtavus alla 300 meetri. (Maanteeamet 2013).

Mootorsoidukeid on aasta-aastalt rohkem

Liiklusdnnetuste arv on tihedalt seotud mootorsdidukite arvuga. Mootorsdidukite arv (sdiduautod,
veoautod, bussid ja mootorrattad ning alates 2011. aastast ka mopeedid) Eesti liiklusregistris on
aasta-aastalt kasvanud, kusjuures sdiduautode osatadhtsus mootorsdidukite koguhulgas ulatub
viimastel aastatel kuni 84%-ni.

Kui 1992. aastal oli Eestis 466 500 (mittepdllumajanduslikku) mootorsdidukit, nende seas ligi
283 500 sdiduautot, siis 2002. aasta I6pus oli arvel 493 500 mootorséidukit, neist 400 700
sOiduautod (joonis 3). Kimne aastaga oli mootorsdidukite arv registris kasvanud 6%,
sbiduautode arv Ule 40%. 2012. aasta I6puks ulatus mootorsdidukite arv 729 800-ni ning
sbiduautosid oli liiklusregistris arvel 602 100. Seega kasvas mootorsdidukite arv vimase kiimne
aastaga kokku 48% ning sdiduautode arv suurenes poole vdrra. 20 aasta taguse ajaga vorreldes
oli 2012. aasta I6puks mootorsdidukite arv suurenenud enam kui poole vérra ning sdiduautode
arv Ule kahe korra. Vahepealsed vahenemised (1994 ja 2001) aegreas on tingitud liiklusregistri
korrastamisest.

Joonis 3. Mootorsoidukite arv, 1992-2012
Figure 3. Number of motor vehicles, 1992-2012
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Autostumise néitajana kasutatakse sdiduautode arvu 1000 elaniku kohta. Taasiseseisvumis-
jargset Eestit iseloomustab autostumise kiire kasv, kuid selle tase on Eestis siiski madalam kui
Euroopas keskmiselt. Kui 1992. aastal oli Eestis 187,6 sdiduautot 1000 elaniku kohta, siis
2002. aastaks ulatus see néitaja 296,5-ni ning 2012. aastal 469-ni (joonis 4). Seega on
autostumine 20 aasta jooksul kasvanud 2,5 korda.
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Vaadates teist suhtarvu, liiklusdnnetusi 1000 séiduauto kohta, ndeme, et 20 aastat tagasi toimus
Eestis 4,1 liiklusdnnetust 1000 sdiduauto kohta ning kuigi jargnevatel aastatel langes naitaja
3 lahedale, siis aastaks 2002 kasvas see 5,4-ni, mis oli ka vimase 20 aasta halvim tulemus
(joonis 4). Aastatel 2005—-2007 pusis liiklusdnnetuste arv 1000 sdiduauto kohta tasemel 4,7 ning
on langenud alates 2008. aastast. 2012. aastal oli vastav naitaja 2,3, mis on viimase 20 aasta
parim tulemus. Seega on kannatanutega liiklusbnnetuste arv viimastel aastatel vaatamata
mootorsdidukite arvu jatkuvale kasvule vahenenud. See néitab liikluskultuuri ja tden&oliselt ka
sbidukite ohutusvarustuse paranemist. Ka Eesti Liikluskindlustuse Fondi andmetel oli
2012. aastal 28 791 liiklusdnnetusena kasitletud kindlustusjuhtumit, mis on 3% vahem Kkui
2011. aastal, kuigi pidevalt kindlustatud sdidukite arv kasvas aastaga 5% (Arumagi jt 2013).

Joonis 4. Soiduautode ja liiklus6nnetuste suhtarvud, 1992-2012
Figure 4. Passenger cars’ and traffic accidents’ ratios, 1992—2012
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Vaadates kolmandat suhtarvu, liiklusénnetusi 1000 elaniku kohta, selgub, et alates 1992. aastast
kuni 2006. aastani kasvas see naitaja pidevalt. Viimastel aastatel on liiklusdnnetuste arv 1000
elaniku kohta jaanud tasemele 1,1, mis tdhendab, et iga tuhandes elanik on sattunud
liklusdnnetusse. Aastatel 2005-2007 oli see naitaja 2 ligi (joonis 4).

Sagenenud on dnnetused jalakdijate ja jalgratturitega

Viimastel aastatel on palju kdneainet pakkunud liiklusdnnetused jalakaijate ning jalgratturitega.
OtsasOidud jalakaijatele moodustavad ligikaudu veerandi kdigist inimkannatanutega
liklusdnnetustest ning kokkupdrked jalgrattaga ligi 10%. Sarnane on ka nende osatahtsus
liklusdnnetustes hukkunute seas.

Otsasoit jalakaijale on maaratletud kui mootorsdiduki otsasdit teel viibivale jalakaijale voi kui
mootorsdiduk tagurdab jalakaijale otsa. Jalakaijaks loetakse ka isik, kes kasutab liikumiseks rula,
rulluiske, tbukeratast, likkab jalgratast, mootorratast véi lapsevankrit. Otsasdiduks jalakaijale ei
loeta juhtumeid, kus otsa sdideti teel viibivale isikule, kes ehitas, remontis vdi hooldas teid, istutas
lilli, laadis veokile koormat. Siinses kontekstis on jalakaija ka lapsevankris vdi kelgul istunud
vaikelaps, keda taiskasvanu veab, samuti teel liiklust reguleeriv politseiametnik. Jalakaija on ka
onnetuse hetkel sbidukisse sisenev isik, seevastu sdidukist valjuja loetakse soitjaks voi juhiks.
Vahetult enne dnnetust sdidukist valjunud juht voéi sditja, kes viibis dnnetuse hetkel sdiduki kdrval
(puhastas auto tulesid vdi numbrimarki, vahetas rehvi, vottis pagasiruumist asju vms) loetakse
samuti jalakaijaks. OtsasOiduks jalakaijale ei arvestata juhtumeid, kus jalakaijale sdidab otsa
jalgrattur voi mopeedijuht. Kokkupdrge jalgrattaga on kokkupdrge jalgratta ja mootorsdiduki vahel
vb6i mitme jalgratturi omavaheline kokkupérge, samuti jalgratta Umberpaiskumine teel vdi teelt
valjasoit. Kokkupdrkeks jalgrattaga ei loeta jalgratta otsasditu jalakaijale, samuti jalgratta
kokkupdrget mopeediga. Jalakaijadnnetustes hukkunuks loetakse kdik hukkunud, kelle puhul on
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onnetuse liigiks otsasdit jalakaijale, ning jalgrattadnnetustes hukkunuteks kdik hukkunud, kelle
puhul on dnnetuse liigiks kokkupdrge jalgrattaga (Maanteeamet 2013).

Aastatel 2002—-2006 registreeriti Eestis aastas keskmiselt le 600 otsasdidu jalakaijale ning ligi
200 kokkuporget jalgrattaga. Ajavahemikul 2007-2010. vahenes selliste 6nnetuste arv 341
otsasdiduni jalakaijale ja 127 kokkupodrkeni jalgrattaga (joonis 5). Maanteeameti andmetel
kujunes aga 2011. aastal Eesti liikluse Uheks p&hiprobleemiks jalakaijate turvalisus. 2011. aastal
toimus 401 otsasditu jalakaijale ning sagenesid kokkupodrked jalgratturitega, neid oli kokku 174.
Sarnaseks kujunes ka |16ppenud aasta: 2012. aastal oli Eesti teedel 379 otsasditu jalakaijatele
ning 142 kokkupdrget jalgrattaga. Jalgratas on séiduvahendina muutumas Uha populaarsemaks
ja igapaevaliikluses kohtab jalgrattaid sagedamini kui kunagi varem. (Lilleorg 2012).

Joonis 5. Liiklusénnetused jalakiijate ning jalgratturitega, 2002-2012
Figure 5. Traffic accidents with pedestrians and cyclists, 2002—2012
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Allikas: Maanteeamet
Source: Estonian Road Administration

Aastatel 2002-2012 hukkus otsasditudes jalakaijale 431 ning kokkupdrgetes jalgrattaga 132
inimest — kokku 563 hukkunut. Enim hukkus nimetatud liiklusdnnetustes inimesi aastatel 2002,
2004 ja 2006, vastavalt 78, 66 ja 79 (joonis 5). Neil aastatel oli ka enim hukkunuid otsaséitudes
jalakaijaile, vastavalt 59, 57 ja 61. Kokkupérgetes jalgrattaga hukkus enim inimesi aastatel 2002,
2003 ja 2006, vastavalt 19, 15 ja 18 inimest. Kui 2010. aastal kaotas otsasbitudes jalakaijaile elu
14 ning kokkupdrkes jalgrattaga 9 inimest, siis 2011. aastal olid need arvud vastavalt 26 ja 12.
Aasta 2011 laks aga ajalukku jalakaijadnnetuste ja neis hukkunute rohkusega ning
jalgrattabnnetuste sagenemine kahandas jalgratturite liiklusturvalisuse 2007. aasta tasemele.
2012. aastal kaotas otsasditudes jalakaijale elu 28 ning kokkupdrgetes jalgrattaga 8 inimest.
Maanteeameti andmetel oli ligi kolmandik 2012. aastal liiklusdnnetustes hukkunutest jalakaijad,
mis on jalakaijate jaoks viimaste aastate kdige halvem naitaja.

Joobes mootorsoidukijuhtide osalusel iiha vahem liiklusonnetusi

Joobes mootorsdidukijuhtide osalusel toimunud liiklusdnnetusi on viimastel aastatel vdahemaks
jdénud ning viimasel kolmel aastal oli neid alla 200 (joonis 6). Liiklusénnetuse puhul, mis toimub
joobes mootorsbéidukijuhi osalusel, on vahemalt Uks osalenud mootorsdidukijuht dnnetuse hetkel
alkoholi- vdi narkojoobes séltumata sellest, kas ta oma tegevusega énnetuse pdhjustas vdi mitte.
Sellesse riihma ei ole arvatud joobes jalgratturite ja mopeedijuhtide osalusel toimunud
liklusdnnetusi. Juhile kehtib sdiduki juhtimise keeld, kui alkoholisisaldus Uhes liitris juhi
valjahingatavas dhus on 0,1 milligrammi vdi rohkem véi alkoholisisaldus juhi veres 0,2 promilli vdi
rohkem. Alkoholi tarvitamise tunnustega juhte, kelle valjahingatava 6hu uhes liitris on
alkoholisisaldus 0,1-0,24 milligrammi vdi vere alkoholisisaldus 0,2-0,49 promilli, ei loeta selle
artikli kontekstis joobes juhtideks. (Maanteeamet 2013).

Joobes mootorséidukijuhtide osalusel on aastatel 1992-2012 toimunud 7716 inimkannatanutega
liklusdnnetust, milles on hukkunud kokku 1167 inimest. See on Ule viiendiku koigist
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liiklusénnetustest ja enam kui veerand kdigist liiklusdnnetustes hukkunutest sel perioodil.
2002., 2006. ja 2007. aastal toimus joobes mootorsdidukijuhtide osalusel dle 500
inimkannatanuga liiklusdnnetuse. Aastail 1992-2010 jai joobes mootorsdidukijuhtide osalusel
toimunud liiklusdnnetuste osatdhtsus 20% piirimaile. Viimasel kolmel aastal on see vahenenud
12—13%-ni. 2012. aastal toimus joobes mootorsdidukijuhtide osalusel 170 liiklusdnnetust, mis on
12% koigist liiklusdénnetustest.

Enim hukkus joobes mootorsdidukijuhtide osalusel toimunud liiklusénnetustes inimesi
1994. aastal — 124 (joonis 6). Kui veel 2007. aastal ulatus joobes mootorsdidukijuhtide osalusega
onnetustes hukkunud inimeste arv 81-ni (see oli koguni 41% kdigist liiklusénnetustes
hukkunutest), siis alates 2008. aastast on see arv pidevalt vdhenenud. 2012. aastal hukkus
joobes mootorsdidukijuhtide osalusel toimunud liiklusdnnetustes kaheksa inimest ehk 9%
liklusdnnetustes hukkunutest.

Joonis 6. Joobes mootorséidukijuhtide osalusel toimunud liiklusénnetused, 1992-2012
Figure 6. Accidents with the participation of drunk drivers of motor vehicles, 1992-2012
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Ligi veerand koigist liiklusdbnnetustes vigasaanutest saab viga joobes mootorsdidukijuhtide
osalusel toimunud liiklusdnnetustes. 2002., 2006. ja 2007 (joonis 6). aastal ulatus joobes
mootorsdidukijuhtide osalusel toimunud inimkannatanutega liiklusdnnetustes vigasaanute arv
tle 800. Alates 2008. aastast on see naitaja pidevalt vahenenud ning viimasel kolmel aastal
jaanud alla 260. Aastal 2012 sai joobes mootorsdidukijuhtide osalusel toimunud liiklusdnnetustes
vigastada 231 inimest.

Aastaga vahenes joobes mootorsdidukijuhtide osalusel toimunud liiklusdnnetuste arv 10, neis
liklusdnnetustes vigasaanute arv 26 ja hukkunute arv 6 vorra. Need on ka viimase 20 aasta
parimad tulemused.

Kokkuvote

Viimase kimne aasta jooksul oli liiklusdnnetusi ja liikluses vigasaanuid rohkem kui varasemal
kiimnendil, kuid liiklusénnetustes hukkunuid oli vdhem. Vérreldes 1992. aastaga oli 2012. aastal
liklusbnnetusi 214 vorra ja liiklusbnnetustes vigasaanuid 417 vérra rohkem, kuid hukkunuid oli
koguni 200 vorra vahem. 20 aasta taguse ajaga vorreldes oli 2012. aasta I6puks mootorsdidukite
arv kasvanud enam kui poole vdrra ning séiduautode arv (le kahe korra. 20 aastaga oli
autostumine (s6iduautode arv 1000 elaniku kohta) kasvanud 2,5 korda. Vaatamata
mootorsdidukite arvukuse jatkuvale kasvule on liiklusdnnetuste arv viimastel aastatel vahenenud,
kuid enim kdneainet on pakkunud liiklusdnnetused jalakaijate ning jalgratturitega.

Kdige rohkem inimkannatanutega liiklusdnnetusi toimus taasiseseisvunud Eestis aastatel
2004-2007, mil neid oli ule 2200 aastas. Liikluskultuur Eesti teedel on viimastel aastatel
paranenud. Aastail 2007-2010 jai vdhemaks nii kannatanutega liiklusénnetusi, neis &nnetustes
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vigasaanuid kui ka hukkunuid. Erandlikult t6i 2011. aasta kaasa liiklusohvrite arvu suurenemise,
kasvas ka liiklusdnnetuste ning vigasaanute arv. 2012. aastal juhtus Eestis kokku 1381
inimkannatanutega liiklusdnnetust, milles sai vigastada 1706 ja hukkus 87 inimest. Aastaga jai
vahemaks nii liiklusdnnetusi, liiklusdnnetustes vigasaanuid kui ka hukkunuid.

2011. aasta laks ajalukku jalakaijadnnetuste ja neis hukkunute rohkusega ning jalgrattadnnetuste
sagenemine kahandas jalgratturite liiklusturvalisuse 2007. aasta tasemele. 2012. aastal kaotas
otsasbitudes jalakaijaile elu 28 ning kokkupdrkes jalgrattaga kaheksa inimest. Liiklusdnnetustes
hukkunutest ligi kolmandiku moodustasid jalakaijad, mis on jalakaijate jaoks viimaste aastate
kdige halvem naitaja.

Aastail 1992-2010 jai joobes mootorsdidukijuhtide osalusel toimunud liiklusénnetuste osatdhtsus
20% piirimaile. Viimasel kolmel aastal on see naitaja vahenenud. 2012. aastal toimus joobes
mootorsdidukijuhtide osalusel 170 liiklusdnnetust, mis on 12% kdigist liiklusdnnetustest. Alates
2008. aastast on joobes mootorsdidukijuhtide osalusel toimunud liiklusdnnetustes hukkunuid ja
vigasaanuid pidevalt vihemaks jaadnud.
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TRAFFIC ACCIDENTS IN RE-INDEPENDENT ESTONIA

Piret Pukk

Statistics Estonia

Worldwide, approximately 1.2 million people are killed in transport accidents
each year, most of which are road traffic accidents. It is almost as much people
as Estonian population. According to the data of the World Health Organisation
(WHO), half of the persons killed in accidents are pedestrians, cyclists and
motorcyclists. In 1992-2012, there have been 36,307 traffic accidents with
casualties in Estonia, in which 45,589 people have been injured and a total of
4,341 people have been Killed.

Introduction

This review covers traffic accidents with casualties, having occurred in the re-independent
Estonia in 1992-2012, connections of traffic accidents with motorisation, pedestrians, cyclists and
participation of drunk drivers in traffic accidents. Statistics are based on the data of the Estonian
Road Administration (as of 20 March 2013).

Traffic accident is an event in which an individual is injured or killed as a result of at least one
vehicle moving on or leaving the road. By road is meant a roadway, street, parking space,
courtyard area or other building used for traffic with pavement, slight traffic road, wayside,
greenery, separation and other areas. The events, where an individual is injured by a collision
with a train and a collision of vehicles on the road which public access was closed for competition
and events between vehicles and individuals working in road building and maintenance, are
excluded. Person injured is a person who is rendered medical assistance due to the injury in
traffic accident; and to whom outpatient or hospital treatment has been prescribed. Differently
from several European countries light and serious injuries are not distinguished. Person killed is a
person who died at the place of the traffic accident immediately or within 30 days following the
traffic accident because of an injury received in the traffic accident (incl. suicides) (Estonian Road
Administration 2013).

The annual number of fatalities exceeded one hundred in Estonia in 1947. Over the past half-
century, 1991 was the most tragic year, when 491 persons were Killed and 2,175 were injured in
traffic accidents. The European Union has set a target in 2001 — significantly improve the road
safety and reduce road fatalities by 50% by 2010. To reach the average level of traffic safety
planned by the European Union, the number of people killed in traffic accidents should not have
exceeded 140 in 2010 and the respective number should not exceed 100 in 2015. In 2010, 79
people were killed in traffic accidents. Compared to the year 2000 (204 persons killed), the
decrease was 61%. But in 2011 the number of persons killed in traffic accidents exceeded 100
again (Estonian Road Administration 2013).

In total 28,000 persons were Killed in road traffic accidents in the European Union (EU). In
addition, every year, about 250,000 people are seriously injured. In Estonia, 87 lives were lost in
traffic accidents in 2012, 1,706 people needed medical care. Road fatalities across the EU
decreased 9% in 2012. According to the data published by the European Commission, 2012 saw
the lowest number of people killed in road traffic accidents in the EU countries since the first data
were collected. The countries with the lowest number of road fatalities are still the United
Kingdom, Sweden, the Netherlands and Denmark, reporting around 30 traffic deaths per million
inhabitants. Estonia continues to be a country with the safest traffic among the Baltic countries
(Table 1, Figure 1, p. 33) (Road safety ... 2013).

21% of the people killed on European roads are pedestrians, 7% cyclists and 18% motorcycle
drivers and moped drivers. 70% of these pedestrians are killed in cities. During the last ten years
the total number of pedestrians killed in traffic accidents have not decreased as much as the total
number of people killed in traffic accidents. Almost half of the traffic accidents in which people

40 EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA



LIKLUSONNETUSED ROAD ACCIDENTS

were killed are connected with pedestrians or cyclists. The factors endangering the life of
pedestrians and cyclists are e.g. missing of a separate traffic track, big speed and the
unpredictable behaviour of road users. (Europe ... 2013)

Traffic accidents on the roads in Estonia have decreased

In 1992, a total of 1,167 traffic accidents with casualties occurred in Estonia, in which 1,289 were
injured and 287 people were killed. In 1993 and 1994 there was an increase in the number of
accidents, injured in traffic accidents as well as in the number of fatalities. In the coming years,
the growth in the number of traffic accidents with casualties and the number of injuries, although
in some years the growth slowed down. Most traffic accidents occurred in re-independent Estonia
in 2004—-2007, when the number of accidents per year was over 2,200. Most traffic accidents,
2,585, occurred in 2006. The number of persons injured in traffic accidents in those years was
also the highest — 2,875 in 2004 and even 3,508 in 2006. The number of fatalities peaked in 1994
when 364 people lost their lives in traffic accidents. During next years, the number of fatalities
decreased, however, although the corresponding indicator was quite high also in 1997 and 1998,
279 and 284 fatalities, respectively (Figure 2, p. 34).

In 2007-2010, there was a decrease in the number of road traffic accidents with casualties, in the
number of injured in accidents as well as fatalities. When in 2010, which was the year with the
lowest number of road traffic deaths during the past half century, 79 people were killed on the
roads in Estonia, then in 2011 the number of victims of road traffic grew for the first time during
the last five years. Also the number of traffic accidents and the number of injured persons
increased. In most of the neighbouring countries, the trend was the opposite, but problems with
pedestrians could be considered similar. Out of the growth of the number of people killed in
Estonia also ca 2/3 were pedestrians, mostly in urban traffic compared on roads (Liiklusaasta ...
2013). In 2011, 1,492 traffic accidents with casualties occurred in Estonia, in which 101 persons
were killed and 1,877 injured. In 2012, 1,381 traffic accidents with casualties occurred in Estonia,
in which 87 persons were Killed and 1,706 injured. The number of traffic accidents decreased by
111 compared to the previous year, the number of injured in road accidents by 171 and the
number of fatalities by 14 persons. Among people who had lost their lives in traffic in 2012 were
30 pedestrians and 8 cyclists, this is 44% of people killed in traffic accidents. Killed pedestrians
have been all killed as a result of traffic accidents, regardless of the type of accident and killed
cyclists are all cyclists killed in accidents, regardless of the type of accident (Estonian Road
Administration 2013.

During the past 10 years there were more accidents and persons injured than a decade earlier,
but less persons were killed in traffic accidents. In 2012 compared to 1992, the number of traffic
accidents increased by 214 and the number of persons injured by 417, but the number of
fatalities was even by 200 lower. While comparing years 2002 and 2012, then 10 years ago all
the indicators were bigger: 783 traffic accidents with casualties; 1,162 persons injured and 136
persons killed more than in 2012. Since 2007, the number of traffic accidents, the number of
persons injured in them and the number of fatalities has decreased. The exception was 2011,
when more accidents took place involving pedestrians and cyclists.

In 2002-2012, most traffic accidents took place in Harju county — 8,245 (of which 5,858 in Tallinn)
and in Tartu county — 3,082. These are also most densely populated regions in Estonia. Over a
thousand traffic accidents with casualties occurred during those years also in Ida-Viru, Pdrnu and
L&éne-Viru counties. The number of injured persons in traffic accidents has been highest also in
Harju and Tartu counties, respectively 10,008 (of which in Tallinn 6,789) and 3,844. During those
years, the number of persons killed was also the biggest in Harju county (456, of which 183 in
Tallinn), followed by Ida-Viru county with 207 fatalities. In 2002-2012, more than a hundred
people were Killed in Tartu, L&déne-Viru and Pé&rnu counties. In 2012, 608 traffic accidents
occurred in Harju county, 441 of them in Tallinn. The number of persons injured was 729 and
515, respectively and 26 people were killed, 13 of them in Tallinn. In 2012, 209 traffic accidents
took place in Tartu county, where 255 persons were injured and 8 persons killed.

Observing the statistics of these years by months it turns out that most of traffic accidents with
casualties have occurred during the summer months. Also the number persons injured during
these months was ultimately the biggest. The number of traffic fatalities, however, was bigger in
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the second half of the year. Over the past five years, according to statistics, two thirds of
accidents occurred during the daytime and a third during the night-time. The number of persons
injured is also distributed in a similar way. The number of persons killed was bigger at the
daytime than at the night-time, 58% and 42%, respectively. Night-time is the period of time
between nightfall and dawn when visibility is less than 300 metres due to the shortage of natural
light (Estonian Road Administration 2013.

The number of motor vehicles has increased year by year

The number of traffic accidents is strongly related to the number of motor vehicles. The number
of motor vehicles (cars, trucks, buses and motorcycles and since 2011 also mopeds) in the
Estonian Motor Vehicle Register is increasing every year. In recent years the share of passenger
cars is amounting to 84% of the total number of motor vehicles.

If in 1992 the number of (non-agricultural) motor vehicles was 466,500 and the number of
passenger cars amounted to nearly 283,500, then at the end of 2002 493,500 motor vehicles
were registered, of which 400,700 were passenger cars. In ten years, the number of registered
motor vehicles had increased by 6%, but the number of passenger cars had increased by over
40%. By the end of 2012, the number of motor vehicles amounted to 729,800 and the number of
passenger cars to 602,100 in the register. Thus, over the past decade the total number of motor
vehicles has increased by 48% and the number of passenger cars by a half. At the end of 2012,
compared to the period 20 years ago, the number of vehicles has grown more than a half, and
the number of passenger cars more than twice. The intermediate declines (1994 and 2001) in the
time series are caused by rearrangement of the Traffic Register (Figure 3, p. 35).

Motorisation is used as an indicator of the number of passenger cars per 1,000 inhabitants. The
period after Estonia regained independence is characterised by a rapid growth of motorisation,
but its level is however below the European average in Estonia. If in 1992 the level of
motorisation in Estonia was 187.6 passenger cars per 1,000 inhabitants, then in 2002 this
indicator reached 296.5 and in 2012 already 469. Thus, in 20 years, motorisation has increased
2.5 times (Figure 4, p. 36).

Looking at the second ratio, road accidents per 1,000 passenger cars, it can be noted that 20
years ago there were 4.1 traffic accidents per 1,000 passenger cars in Estonia, and although in
subsequent years the indicator dropped close to 3, by 2002 this figure increased to 5.4, which
was also the worst result during the last 20 years. In 2005-2007, the number of traffic accidents
remained at the level of 4.7 per 1,000 passenger cars, and has fallen since 2008. In 2012, the
corresponding figure was 2.3, which is the best result of the last 20 years. Thus, during recent
years, despite the continuous growth in the number of motor vehicles the number of traffic
accidents with casualties has decreased. This shows the improvement of traffic culture and
probably also the safety supply of vehicles. According to the data of the Estonian Traffic
Insurance Foundation, in 2012 there were 28,791 insurance incidents, which is 3% less than in
2011, although the number of permanently insured vehicles grew 5% during the year (Arumégi et
al. 2013).

Looking at the third ratio, traffic accidents per 1,000 residents, it appears that since 1992 this
indicator rose continuously until 2006. During the recent years, the number of accidents has
remained at the level of 1.1 per 1,000 residents. This means that every thousandth resident has
got into a traffic accident. In 2005-2007, the figure was nearly 2 (Figure 4, p. 36).

Accidents with pedestrians and cyclists have increased

During recent years, much is talked about traffic accidents with pedestrians and cyclists. Running
down a pedestrian account for about a quarter of all traffic accidents and collisions with cyclists
around 10%. The similar is also the share of killed people in traffic accidents.

The accident between a motor vehicle and a pedestrian is an accident where a moving vehicle
runs on a pedestrian or he/she himself/herself hits the moving vehicle. A pedestrian is a person
who travels on foot or is transported in a wheelchair on a road. A person who uses a skateboard,
roller skates, roller skis or other similar items to travel is also considered a pedestrian. Running
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down does not include cases where the collision took place with the person who built, repaired or
took care of you, planted flowers, uploaded load onto the truck. In this context, a pedestrian is
also a small child sitting in a baby carriage or a sledge pulled by an adult, as well as a police
officer regulating traffic. A pedestrian is also a person entering a vehicle at the time of the
accident, while the person exiting the vehicle shall be deemed a passenger or driver. The driver
or passenger exiting the vehicle shortly before the accident or a person who was at the side of
the vehicle at the moment of the accident (cleaning car lights or number plates, changing the tyre,
taking out things from the trunk, etc.) is also considered a pedestrian. Running down the
pedestrian does not include cases in which a pedestrian is hit by a cyclist or moped driver. The
collision with a bicycle is a collision between a motor vehicle and a bicycle or a collision between
several cyclists, as well as the overturning of bicycle or driving off the road. This does not include
bicycle collisions with pedestrians and bicycle collisions with mopeds. Fatalities in pedestrian
accidents are all fatalities in which case the type of accident was a collision with a pedestrian and
fatalities in bicycle accidents are all fatalities in which case the type of accident was a collision
with a bicycle (Estonian Road Administration 2013.

In 2002-2006, on an average per year, more than 600 accidents between a vehicle and
pedestrian were registered in Estonia and nearly 200 accidents between motor vehicles and
bicycles. In 2007-2010, the number of such accidents decreased to 341 collisions with
pedestrian and 127 bicycle collisions. According to Estonian Road Administration data, in 2011,
one of the main problems for Estonian traffic became pedestrian traffic safety. In 2011, there
were 401 collisions with pedestrians and collisions with cyclists became more frequent,
amounting to 174 in total. The previous year was also similar: in 2012 there were 379 collisions
with pedestrians and 142 collisions with bicycles (Figure 5, p. 37). Bicycles are becoming more
and more popular as a vehicle and in traffic one can see bicycles more than ever (Lilleorg 2012).

In 2002-2012, a total of 563 people were killed in accidents between a vehicle and a pedestrian
and bicycle, 431 of them in accidents between a vehicle and a pedestrian and 132 people in
accidents with bicycles. The number of people killed in road accidents was the largest in 2002,
2004 and 2006, 78, 66 and 79, respectively (Figure 5, p. 37). In these years the number of
collisions with pedestrians was also the biggest, 59, 57 and 61, respectively. Cycling collision
killed the most people in 2002, 2003 and 2006, 19, 15 and 18 people, respectively. When in 2010
14 people lost their lives in accidents between a vehicle and a pedestrian and in bicycle collisions
9 persons, then in 2011 the figures were correspondingly 26 and 12. Year 2011, however, went
down to history as a year with numerous pedestrian accidents and fatalities; and frequent bicycle
accidents decreased the traffic safety level for cyclists to the level of 2007. In 2012, 28 people
lost their lives in accidents between a vehicle and a pedestrian; and 8 people in accidents with a
bicycle. According to the Estonian Road Administration, in 2012, nearly a third of persons killed in
accidents were pedestrians, which was the worst indicator for pedestrians during recent years.

Traffic accidents with the participation of drunk drivers of motor vehicles
keep decreasing

The number of accidents with the participation of drunk drivers of motor vehicles has decreased
in recent years, and the last three years there were less than 200 such accidents. A traffic
accident with the participation of a drunk driver of a motor vehicle is an accident, in which at least
one of the driver of the motor vehicle involving in an accident is under the influence of alcohol or
drugs at the time, regardless of whether his/her conduct caused the accident or not. This group
does not include traffic accidents taken place with the participation of drunken cyclists and moped
drivers. Driving is prohibited if the alcohol content in 1 litre of breath exhaled by the driver is 0.1
milligrams or more, or when the alcohol content in the driver’s blood exceeds 0.2 per milles.
When the alcohol content in 1 litre of breath exhaled by the driver is 0.1-0.24 milligrams, or when
the alcohol content in the driver’s blood is 0.2-0.49 per milles, the driver is not considered drunk
in the context of this article.

In 1992-2012, the total number of road traffic accidents with casualties involving drunk drivers of
motor vehicles was 7,716, in which 1,167 people were killed. This is more than a fifth of all traffic
accidents, and more than a quarter of all deaths in road traffic accidents during this period. In
2002, 2006 and 2007, more than 500 traffic accidents with casualties took place with the
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participation of drunk drivers of motor vehicles. In 1992-2010, the share of traffic accidents with
the patrticipation of drunk drivers of motor vehicles was around 20%. During the past three years
it has decreased to 12-13%. In 2012, there were 170 traffic accidents involving drunk drivers of
motor vehicles, which is 12% of all crashes.

Most accidents with the participation of drunk drivers of motor vehicles with fatalities took place in
1994 — 124. If in 2007 the number of people killed in accidents with the participation of drunk
drivers of motor vehicles amounted to 81 (it was as high as 41% of the total number of persons
killed in traffic accidents), then since 2008 this number has continuously declined. In 2012,
8 people were killed in road traffic accidents with the participation of drunk drivers of motor
vehicles, or 9% of all traffic fatalities (Figure 6, p. 38).

Nearly a quarter of all persons injured in road accidents are injured in accidents with the
participation of drunk drivers of motor vehicles. In 2002, 2006 and 2007 persons injured in traffic
accidents with the participation of drunk drivers of motor vehicles totalled over 800. Since 2008,
this number has steadily declined, and during the last three years has remained below 260. In
2012, the number of persons injured in traffic accidents with the participation of drunk drivers of
motor vehicles totalled 231 people.

With one year the number of accidents with the participation of drunk drivers of motor vehicles
decreased by 10, the number of injured in those road traffic accidents by 26 and the number of
fatalities by 6. These are the best results of the last 20 years.

Summary

During the past ten years there were more traffic accidents and persons injured than a decade
earlier, but the number of fatalities in traffic accidents has decreased. In 2012 compared to 1992,
the number of traffic accidents increased by 214 and the number of persons injured in road
accidents by 417, but the number of fatalites was smaller even by 200. At the end of 2012
compared to the period 20 years ago, the number of motor vehicles has grown more than a half,
and the number of passenger cars more than two times. In 20 years, motorisation (the number of
passenger cars per 1,000 inhabitants) has increased by 2.5 times in Estonia. In recent years, the
number of accidents, despite the continuing growth in the number of motor vehicles has
decreased, but the biggest problem is traffic accidents involving pedestrians and cyclists.

In re-independent Estonia, the number of traffic accidents with casualties was the biggest in
2004-2007, when their number amounted to over 2,200 per year. During the recent years the
traffic culture on the roads in Estonia has improved. In 2007-2010, there was a decrease in the
number of road traffic accidents with casualties, in the number of persons injured in accidents
and also in the number of fatalities. As an exception, the year 2011 brought along the increase in
the number of victims of road traffic, the number of traffic accidents and the number of persons
injured also grew. In 2012, there were in total 1,381 traffic accidents with casualties in Estonia, in
which 1,706 people were injured and 87 killed. The number of traffic accidents, persons injured in
road traffic accidents and the number of fatalities has decreased compared to the previous year.

Year 2011, however, went down to history as a year of numerous accidents with pedestrians and
a high number of fatalities. Frequent bicycle accidents reduced the traffic safety of cyclists to the
level of 2007. In 2012, 28 pedestrians lost their lives in collisions with a vehicle and 8 people in
collisions with a bicycle. According to the Estonian Road Administration, nearly a third of persons
killed in accidents were pedestrians, which has been the worst indicator for pedestrians during
recent years.

In 1992-2010, the share of traffic accidents with the participation of drunk drivers of motor
vehicles was around 20%. During the last three years this indicator has decreased. In 2012, there
were 170 accidents with the participation of drunk drivers of motor vehicles, which is 12% of all
traffic accidents. Since 2008, the number of people killed and injured in accidents with the
patrticipation of drunk drivers of motor vehicles has continuously declined.
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LIGI KOLMANDIK EESTI LEIBKONDADEST ON AIAPIDAJAD

Eve Valdvee, Andres Klaus
Statistikaamet

2011. aasta rahva ja eluruumide loenduse ning sotsiaalstatistika andmed
naitavad, et peaaegu iga kolmas Eesti leibkond kasvatab oma tarbeks pdllu- voi
aiasaadusi. Seega on meil 2010. aasta pdllumajandusloendusel loendatud ligi
20 000 poéllumajanduslikule majapidamisele lisaks ligikaudu 175 000
pdllumajanduslikku kodumajapidamist, kus samuti mingil maaral puu- ja
koogivilja ning muudki oma pere jaoks tarvilikku kasvatatakse.

Pdllumajanduslike majapidamiste ja pdllumajanduslike kodumajapidamiste eristamine péarineb
enam kui kiimne aasta tagusest 2001. aasta pdllumajandusloendusest, kus andmeid koguti nii
suurematelt kui ka vaiksematelt pdllumajandustootjatelt. Eesmargiks oli kindlaks maarata kogu
Eesti pollumajanduslik potentsiaal. Et andmed oleksid vdrreldavad Euroopa Liidu teiste riikidega,
muudeti 2003. aastal lavendit ning tehti 2001. aasta andmete Umberarvutus. Loenduse
Umberarvutatud tulemuste jéargi oli meil 2001. aastal 55 700 péllumajanduslikku majapidamist,
kus oli vahemalt ks hektar kasutatavat pdllumajandusmaad vdi kus toodeti
pdllumajandussaadusi pohiliselt muligiks. Peale selle loendati 189 600 pdllumajanduslikku
kodumajapidamist. Need on pdllumajanduslikust majapidamisest vaiksemad Uksused, kus
toodetakse pollumajandussaadusi oma tarbeks ja kus on vahemalt kas 50 ruutmeetrit
kddgiviljiamaad vdi kolm viljapuud vbi kuus marjapddsast voi 10 kuulikut, 10 kodulindu voi teisi
pdllumajandusloomi v&i kolm mesilasperet. See tahendab, et ara loeti kbik vahegi arvestatavad
aiapidajad, kuid siiski jaeti loendamata need, kelle péllumajandustegevus piirdub rddupottides
taimede kasvatamisega.

Selline liigitus vastab ka rahvusvahelistele pdhimétetele. Kui URO Toidu- ja
Péllumajandusorganisatsioon (Food and Agriculture Organization of the United Nations — FAQO)
soovitab  parimal  juhul loendada pédllumajandusloendustel  kdik  mingilgi  méaaral
pdllumajandussaadusi tootvad Uksused, siis Euroopa Liidus on alampiiriks, millest algab
pdllumajanduslik majapidamine, kokku lepitud just Uks hektar kasutatavat péllumajandusmaad
vOi pollumajandussaaduste tootmine mulgiks. Seda piiri vdib muuta, kuid tuleb jalgida, et
pdllumajanduslikud majapidamised hélmaksid vahemalt 98% kasutatavast pdllumajandusmaast
ja 98% loomakasvatusest loomuhikute arvestuses. Kui pdllumajanduslikke majapidamisi
uuritakse Euroopa Liidu pdllumajandusstatistikas regulaarselt, siis pollumajanduslikke
kodumajapidamisi soovitatakse uurida vahemalt kord iga kiimne aasta jarel, kui neil on mdne
kultuuri kasvatamisel v&i loomaliigi pidamisel oluline osa kogu pdllumajanduses. Kui
pdllumajanduse struktuuriuuringud hélmavadki vaid pdllumajanduslikke majapidamisi, siis
pdllumajanduse tootmisstatistikas on lubatud nende andmetele juurde arvestada ka viimased
olemasolevad péllumajanduslike kodumajapidamiste andmed, nagu seda Eestis ka tehakse.

Eestis on péarast 2001. aastat pdllumajanduslikke kodumajapidamisi uuritud veel ka 2004. aastal
Euroopa Liidu statistikaameti (Eurostat) korraldatud katseprojekti kaigus. Kuluefektiivsuse
kaalutlustel otsustati, et 2010. aasta pdllumajandusloendusesse pdllumajanduslikke
kodumajapidamisi ei kaasata ja neid uuriti kombineerituna 2011. aasta rahva ja eluruumide
loenduse ja 2012. aasta sotsiaaluuringutega. Rahva ja eluruumide loendusel selgitati
pdllumajanduslike kodumajapidamiste olemasolu ning valikulistes leibkonna eelarve ja t66j6u-
uuringus kdsiti tdhtsamate poéllumajanduskultuuride ja -loomade andmeid. Kui leibkonnal oli maid
voi loomi mitmes asukohas, siis arvestati vastamisel neid kéiki koos. Kusitleti ainult maa tegelikke
kasutajaid séltumata sellest, kas maa oli omandis, renditud v&i tasuta kasutusse saadud.
Pdllumajanduslike kodumajapidamiste pdllumajandusmaa hulka ei loetud lillepeenraid,
muruplatse jms.
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Vaikemaapidajaid on vdhemaks jaanud

Kui 2001. aasta pdllumajandusloenduse andmetel oli Eestis kokku 245300 suuremat
(pbllumajanduslikud majapidamised) véi vaiksemat pdllumajandusiiksust (pdllumajanduslikud
kodumajapidamised, artiklis edaspidi ka kodumajapidamised), siis 2010. aasta pdllumajandus-
loendusel loendati pdllumajanduslikke majapidamisi juba alla 20 000 (36 000 vérra vahem kui
2001. aastal) ja 2011. aasta rahva ja eluruumide loendusel pdllumajanduslikke kodumajapidamisi
174 500 (15 000 vorra vahem kui 2001. aastal). Seega on viimasel kimnendil igast kolmest
suuremast Uksusest kadunud kaks, kellest enamik on olnud alla 10-hektarised ja oma tarbeks
tootjad. Pdllumajanduslikke kodumajapidamisi ei ole suuremate |dpetajate arvelt mitte juurde
tulnud, vaid nende arv on samuti 8% vahenenud. Kokku on seega pdllumajandustegevusest
loobunud 51 000 suuremat vbi vaiksemat tootjat, mis on dule viiendiku 2001. aasta
pdllumajandusloendusel loendatutest (joonis 1). Sellele vaatamata tegeleb pdllumajandusega
veel peaaegu iga kolmas leibkond.

Joonis 1. Péllumajanduslike majapidamiste ja kodumajapidamiste arvu suhteline muutus,
2001-2010/2012

Figure 1. Relative change in the number of agricultural holdings and agricultural small units,
2001-2010/2012
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Kui 2000. aastate alguses paistis kodumajapidamiste arv kahanevat eriti hoogsalt, siis arvu
mdningane suurenemine parast 2004. aastat lubab arvata, et tegemist on kriisiaastate méjuga ja
majanduslik ebakindlus on huvi oma tarbeks aiasaaduste kasvatamise vastu taas suurendanud.
Ootuspaéraselt tegelevad aiapidamisega enam maapiirkonnas (kilades ja alevikes) elavad
leibkonnad, kellest umbes pooltel on aiamaa vdi mdned koduloomad. Samas tegeleb
aiapidamisega umbes iga viies linnalises asulas elav leibkond. Kui muru ja lillepeenarde
olemasolu ei loeta pdllumajanduslikuks tegevuseks, siis viljapuid ja marjapédsaid omav leibkond
ligitub juba aiapidajaks. Selliseid kodumajapidamisi, kus ongi ainult mdéned viljapuud ja
marjapddsad, on 8% podllumajanduslikeks liigitatutest. Kaoigil Glejaanud pdllumajanduslikel
kodumajapidamistel on lisaks puuvilja-marjaaiale ka kédgiviljapeenrad véi kartulivaod.

Poéllumajandusmaad on vahem ja rohumaa kaob

Vaikemaapidajate kasutatavat pdllumajandusmaad on viimasel kimnendil tle poole vahemaks
jaanud (tabel 1). Pohilise osa on siin andnud rohumaad, mille pind on vahenenud vastavuses
rohusédjate loomade niigi vaikese arvu edasise kahanemisega vaikelksustes.
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Tabel 1. Péllumajanduslikes kodumajapidamistes kasutatava pollumajandusmaa jaotus,
2001, 2012

Table 1. Distribution of the agricultural area utilized by agricultural small units, 2001, 2012
(hektarit — hectares)

2001 2012

Kasutatav pdllumajandusmaa kokku 19 034 8 402 Utilized agricultural area total

kartuli kasvupind 3562 1799 area of potatoes

avamaakdogivilja ja maasikate 1027 1135 area of open field vegetables and
kasvupind strawberries

katmikkoogivilja kasvupind 204 213 area of greenhouse vegetables

|Ghi- ja plsirohumaa 8 888 2 059 temporary and permanent grassland

viljapuu- ja marjaaiad 4670 2473 fruits and berries

muud kultuurid ja kesa 683 723 other crops and fallow land

Rohusdojate karjatamiseks ja/voi neile heina saamiseks kasutatava liihi- ja plisirohumaa pind on
2001. aastaga vorreldes vahenenud 6800 hektari vérra ehk rohkem kui neli korda. Ligi kaks
korda on vahenenud ka kartuli ning viljapuu- ja marjaaedade pind. Samal ajal on pisut
suurenenud nii katmik- kui ka avamaakdogivilja ning maasikate ja muude kultuuride pind
(joonis 2). Paistab, et vdhemaks on jaanud just nende kultuuride all olevat maad, mille harimiseks
on tarvis masinaid. Pinnad vahenevad selliseks, et neid on joukohane harida vaiksemate
aiamasinatega v0i lausa ilma eriseadmeteta. See, et vahemaks on jaanud viljapuu- ja marjaaedu,
naitab, et vanade valja langevate viljapuude ja marjapddsaste asemele sageli enam uusi ei
istutata.

Joonis 2. Péllumajanduskultuuride kasvupinna muutus péllumajanduslikes
kodumajapidamistes, 2001-2012
Figure 2. Change of the crop areas in agricultural small units, 2001-2012
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Kui lihi- ja plsirohumaad omab ainult 5% pdllumajanduslikest kodumajapidamistest, siis viljapuu-
ja marjaaed on peaaegu neil koigil (98%) (joonis 3). Rohkem kui pooled pd&llumajanduslikud
kodumajapidamised kasvatavad oma tarbeks kartulit ja veel enamal on kodgivilja voi maasikaid
avamaal vdi kasvuhoonetes. Avamaakodgivilia ja maasikaid kasvatatakse keskmiselt 77 m?-,
kartulit keskmiselt 182 m*l ja kasvuhoone on keskmiselt ligi 20 m? suurune. Viljapuu- ja
marjaaed, mis vdhem hoolt nduab, on keskmiselt 145 m? suurune. 92% poéllumajanduslikest
kodumajapidamistest kasvatabki ainult viljapuid ja marjapddsaid, kédgivilja ja kartulit ning vaid
8% kasvatab ka muid pdllumajanduskultuure v6i peab koduloomi.
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Joonis 3. Erinevate p6llumajanduskultuuride kasvatajate osatahtsus péllumajanduslike
kodumajapidamiste seas, 2012
Figure 3. Proportion of agricultural small units growing particular crops, 2012
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Kui vaadata kogu péllumajanduslike kodumajapidamiste kasutuses oleva péllumajandusmaa
jaotust, siis selgub, et aiakultuuride pind koos kartulimaaga moodustab sellest kaks kolmandikku
(joonis 4). Ulejaanud kolmandik on rohumaa ja muude kultuuride pind. Aiakultuuridest vétavad
enda alla kdige suurema pinna viljapuud ja marjapddsad (29% kogupinnast), koogivilja ja
maasikate pinda on 17% ja kartuli all on viiendik kodumajapidamiste pdllumajandusmaast.

Joonis 4. Péllumajanduslike kodumajapidamiste kasutuses oleva pdllumajandusmaa
jaotus, 2012
Figure 4. Distribution of the agricultural area utilized by agricultural small units, 2012
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Kuigi kodumajapidamiste kasutuses olev péllumajandusmaa moodustab Eesti kogu
pdllumajandusmaast vaid 0,9% (2001. aastal 2,1%), siis ménede kultuuride kasvatamisel on
kodumajapidamiste osatdhtsus vaga suur. Naiteks on kodumajapidamistes kasvatatavate
aiakultuuride ja kartuli all olevate pindade osatdhtsus Eesti vastavates kogupindades
markimisvaarne. Pinna jargi arvestatuna on nendes majapidamistes isegi Ule 80%
katmikkodgiviljast, peaaegu 50% puuviljadest ja marjadest, 36% avamaakddgiviljast ja
maasikatest ning 23% kartulist (joonis 5). See naitab, et vahemalt suveperioodil on kolmandikul
leibkondadel mitmeid aiasaadusi ja kartulit omast kaest vétta. Kodumajapidamistes kddgiviljade
ja maasikate ning kartuli all oleva pinna osatéhtsus on viimasel kimnendil kasvanud suurelt osalt
seetdttu, et nende kultuuride kasvatamine on Eestis tervikuna véhenenud. Samal ajal moodustab
nende kodumajapidamiste maakasutusest kolmandiku hdélmavate rohumaade ja muude
po6llumajanduskultuuride pind kogu Eesti pdllu- ja ronumaadest vaid 0,4%.

48 EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA



POLLUMAJANDUS AGRICULTURE

Joonis 5. Péllumajanduslikes kodumajapidamistes kasvatatavate péllumajanduskultuuride
pinna osatdhtsus vastavas kogupinnas, 2001, 2012

Figure 5. Proportion of the area of agricultural crops grown in agricultural small units in the
respective total area, 2001, 2012
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Loomi kasvatavad vdhesed pollumajanduslikud kodumajapidamised

Juba 2001. aastal oli kodumajapidamistes loomi vahe, nlid on neid veelgi vahem. Naiteks lehmi
on kolme-nelja kila kodumajapidamiste kohta alles vaid Uiks. Kui kodumajapidamises ongi mdni
veis, siis tavaliselt on see lipsilehm. Umbes igas neljandas lehma omavas kodumajapidamises
on veel ka vasikas vdi mullikas. Ka teisi pdllumajandusloomi ja -linde on kodumajapidamistes
vahe.

Tabel 2. Kodumajapidamistes kasvatatavad loomad ja kodulinnud, 2001, 2012
Table 2. Livestock and poultry in small units, 2001, 2012

2001 2012
Veised 3274 1290 Cattle
Lambad ja kitsed 5626 4 822 Sheep and goats
Sead 3484 565 Pigs
Mesilaspered 14 075 16 246  Beehives
Kodulinnud 145 903 134 470  Poultry
Emakulikud 6614 3108 Doe-rabbits

Vérreldes 2001. aastaga on k&iki kodumajapidamistes peetavaid loomi ja kodulinde vahemaks
jéanud (tabel 2, joonis 6). Erandiks on mesilaspered, nende arv kasvas ligi 2200 vérra ehk 15%.
Sigu, veiseid ja emakidlikuid on mitu korda vdhemaks jaadnud. Lambaid, kitsi ja kodulinde, kelle
pidamine néuab vahem hoolt ja jdudu, on rohkem alles jadnud. Sigade arv on vahenenud lle
kuue korra, veiste arv 2,5 korda, emakiiilikute arv 2,1 korda. Lambaid ja kitsi on 14%, kodulinde
8% vahemaks jaanud, mis on vastavuses pollumajanduslike kodumajapidamiste arvu
kahanemisega.
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Joonis 6. Muutused péllumajanduslike kodumajapidamiste loomakasvatuses, 2001-2012
Figure 6. Changes of livestock in agricultural small units, 2001-2012
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Vérreldes puuvilja-marjaaedade ja koogiviljakasvatuse populaarsusega on loomi pidavate
kodumajapidamiste osatadhtsus pdllumajanduslike kodumajapidamiste seas vaga tagasihoidlik.
Kodulinde peetakse 5% ja mesilasi 2,2% kodumajapidamistes. Ulejaanud loomaliike pidavate
kodumajapidamiste osatéhtsus jaab alla 1% koigist kodumajapidamistest (joonis 7). Seega on
vahe nii loomi pidavaid kodumajapidamisi kui ka nendes peetavaid loomi.

Joonis 7. Loomi kasvatavate kodumajapidamiste osatdhtsus pollumajanduslike
kodumajapidamiste seas looma liigi jargi, 2012
Figure 7. Proportion of agricultural small units keeping livestock by animal species, 2012
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Kui taimekasvatuses hélmavad mitmete pdllumajanduslikes kodumajapidamistes kasvatatavate
kultuuride pinnad kogu Eesti vastavast pinnast markimisvaarse osa, siis loomakasvatuses on
kodumajapidamistel oluline osa vaid mesinduses: 43% mesilasperedest peetakse
kodumajapidamistes ja see naitaja on viimasel kimnendil 13 protsendipunkti vdrra suurenenud
(joonis 8). Siiski on kodumajapidamiste osatdhtsuse kasv enamasti seotud mesilasperede arvu
vahenemisega suurtes majapidamistes. Kodumajapidamiste kodulindude osatahtsus kogu
linnukasvatuses on tunduvalt vaiksem ja pusinud 6% piires. Samal ajal on kodumajapidamiste
lammaste ja kitsede osatahtsus loomakasvatuses langenud 11%-It 5%-le ja see on tingitud mitte
niivord sellest, et kodumajapidamistes on neid loomi vdhemaks jaanud, kuivord sellest, et just
viimasel kiimnendil on kogu Eesti lammaste arv peaaegu kahekordistunud. Kodumajapidamiste
veiste ja sigade osatahtsus on lisna olematu — 0,5% veiste ja 0,1% sigade Uldarvust.
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Joonis 8. Péllumajanduslike kodumajapidamiste osatdhtsus kogu loomakasvatuses looma
liigi jargi, 2001, 2012

Figure 8. Proportion of agricultural small units in total livestock farming by animal species, 2001,
2012
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Oma tarbeks kasvatab pollumajandussaadusi peaaegu 175 000 Eesti leibkonda, mis on ligi
kolmandik koigist leibkondadest. Kuigi pdllumajanduslike kodumajapidamiste kasutuses on vaid
0,9% kogu Eesti péllumajandusmaast, kasvatavad nad olulise osa esmatahtsatest to6tlemata
tarbitavatest pdllumajandussaadustest, nagu kartul, kddgivili ja puuviljad-marjad. Seda toodangut
me turul ega kauplustes ei nae, see jbuab toidulauale otse aiast. Oma tarbeks
pdllumajandussaaduste kasvatamine annab ilmselt paris paljudele vdimaluse toidukuludelt kokku
hoida, on paljudele oluliseks lisasissetuleku allikaks, ménele vdib-olla ka véimalus dunapuude
varjus grillida ja kérvalasuvast peenrast rohelist juurde vétta, monele vbéimalus varskes 6hus
tegutseda voi lastele looduslahedust dpetada.

Allikas
Source

Statistika andmebaas. Pdllumajanduslike majapidamiste struktuur. (2013). [e-andmebaas]
http://pub.stat.ee/px-
web.2001/Database/Majandus/13PELLUMAJANDUS/13PELLUMAJANDUS.asp (1.03.2013).
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NEARLY A THIRD OF HOUSEHOLDS IN ESTONIA HAVE
KITCHEN GARDENS

Eve Valdvee, Andres Klaus
Statistics Estonia

Almost one of each three households has a kitchen garden in Estonia, showed
the 2011 Population and Housing Census and the data of social statistics. So
we have in addition to 20,000 agricultural holdings which were enumerated in
the 2010 Agricultural Census also nearly 175,000 agricultural small units, which
also grow some fruits and vegetables or other products for their own
consumption.

The distribution into agricultural holdings and agricultural small units was first used more than ten
years ago — in the 2001 Agricultural Census, where data were collected both from larger and
smaller agricultural producers. The aim was to determine the agricultural production potential. To
make the data comparable with other EU countries, in 2003 the threshold was changed and
recalculations for the data of 2001 were made. According to the recalculated census results in
2001 we had 55,700 agricultural holdings, where there was at least one hectare of utilized
agricultural area or where agricultural products were produced mainly for sale. In addition
189,600 agricultural small units were enumerated. These are smaller units than holdings, where
agricultural products are produced mainly for own consumption and where there is at least 50
square metres of kitchen garden or three fruit trees or six berry bushes or 10 rabbits, 10 poultry
pieces or other agricultrual animals or three beehives. It means that all important gardeners were
enumerated, but the very smallest, those for example which grow something only in balconies
were left out.

The distribution into agricultural holdings and small units is in accordance also with international
principles. While international Food and Agriculture Organization FAO recommends if possible to
enumerate in agricultural censuses all units which produce any agricultural products, then in the
European Union the common threshold of the agricultural holding is one hectare of utilized
agricultural area or production of agricultural products for sale. This threshold can be changed but
it has to be taken into account that agricultural holdings have to cover at least 98% of the utilized
agricultural area and 98% of livestock units. If agricultural holdings are surveyed in agricultural
statistics of the European Union regularly, then agricultural small units are recommended to
survey at least once after each ten years if they produce an important part of some crop or
livestock. If the results of Farm Structure Surveys cover only agricultural holdings, then in
agricultural production statistics the data of holdings can be completed also with the latest
available data of agricultural small units and so it has been done in Estonia.

After 2001 agricultural small units have been surveyed in Estonia also in 2004, in the frame of
pilot project organized by the Statistical Office of the European Communities (Eurostat). Still it
was decided for the reasons of cost-effectivness not to include agricultural small units into the
2010 Agricultural Census and they were surveyed in the 2011 Population and Housing Census
which results were combined with 2012 social surveys. In the Population and Housing Census
the number of households which have agricultural small units was clarified and in the sample-
based Household Budget Survey and the Labour Force Survey the data of their main crops and
livestock were collected. If one household had lands or animals in different locations, they were
counted in the survey as one unit. The data were collected only from the holders of agricultural
small units and it was not taken into account whether the land was in the ownership, rented or
used free of charge. Agricultural land of agricultural small units does not include land under
pleasure gardens, eftc.
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Number of agricultural small units has decreased

If on the basis of the 2001 Agricultural Census we had in total 245,300 larger or smaller
agricultural units, then in 2010 Agricultural Census the number of agricultural holdings was
already less than 20,000 (36,000 units less than in 2001) and in the 2011 Population and
Housing Census the number of agricultural small units was 174,500 (15,000 units less than in
2001). So within the last decade two of each three larger units have disappeared, most of them
produced mainly for own consumption and had less than 10 hectares. The number of small units
has not increased on account of the decrease within larger units, but has also decreased by 8%.
So in total 51,000 larger or smaller units have withdrawn from agricultural activity, which is more
than a fifth from those enumerated in the 2001 Agricultural Census. In spite of large decrease still
almost one of each three households is engaged in agriculture (Figure 1, p. 46).

If at the beginning of the 2000s the number of small units seemed to decrease especially quickly,
then a small increase after 2004 allows guessing that economic depression and economic
uncertainty has increased again the interest in growing agricultural products for own
consumption. Normally kitchen gardens are more popular in rural areas (villages and large
villages), where almost half of the households have kitchen garden or some agricultural animals.
At the same time in urban areas only one of each five households has kitchen garden. If pleasure
gardens are not considered to be agricultural activity, then a garden with fruit trees and berry
bushes is already considered to be a kitchen garden. So 8% of all agricultural small units actually
have only some fruit trees and berry bushes and no any other crops. All other small units have in
addition to fruit trees and berry bushes also some area of vegetables or potatoes.

Agricultural area decreases and grasslands are left out of use

Utilized agricultural area of small units has decreased within the last decade more than twice.
The decrease is mainly caused by the decrease in grasslands, which is proportional with the
decrease in already small number of herbivores in small units (Table 1, p. 47).

When compared to 2001, the area of temporary and permanent grassland which has been used
for getting hay for herbivores or for grazing purposes decreased by 6,800 hectares, i.e. more than
four times. The areas of potatoes and fruit trees and berry bushes have also decreased almost
twice. At the same time areas of greenhouse and open field vegetables and strawberries have
slightly increased. It seems that the areas have decreased in case of these crops which
harvesting requires special machines. The areas have decreased so much that now it is mostly
possible to manage with smaller horticultural equipment or totally without any machines. The
decrease in the areas of fruit trees and berry bushes shows that new fruit trees and berry bushes
are usually not planted if old gardens are left out of use (Figure 2, p. 47).

If only 5% of agricultural small units have some temporary or permanent grassland, then almost
all of small units (98%) have fruit trees and berry bushes. More than half of small units grow for
their own consumption some potatoes and large part of them have vegetables or strawberries on
open fields or in greenhouses. The average area of open field vegetables and strawberries is 77
m?, average area of potatoes 182 m? and the average size of the greenhouse is almost 20 m?.
The average area of fruit trees and berry bushes, which require less care, is 145 m?. 92% of
small units have only fruit trees, berry bushes, vegetables and potatoes and only 8% of small
units grow also some other crops or have some agricultural animals (Figure 3, p. 48).

If we look at the distribution of utilized agricultural area of all small units, we can see that the
areas of traditional kitchen garden crops together with potatoes account for two thirds of the total
agricultural area of small units. The rest is under grassland and other crops. The largest areas of
traditional kitchen garden crops are under fruit trees and berry bushes (29% of the total area),
vegetables and strawberries account for 17% and the area of potatoes accounts for one fifth of
the agricultural area of small units (Figure 4, p. 48).
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Although the utilized agricultural area of small units accounts only for 0.9% of the total agricultural
area of Estonia (in 2001 it was 2.1%), in case of some crops small units are very important.

For example, the areas of traditional kitchen garden crops and potatoes in small units are
remarkable when compared to their total areas of Estonia. Even more than 80% of the total area
of greenhouse vegetables, almost 50% of the total area of fruit trees and berry bushes, 36% of
the total area of open field vegetables and strawberries and 23% of the total area of potatoes
belong to small units. It shows that at least in summer period a third of households really can use
their own kitchen garden crops and potatoes. The proportion of areas of vegetables, strawberries
and potatoes which belong to small units has even increased within the last decade, but its
reason is mainly the decrease of their total areas of Estonia as a whole. At the same time the
proportion of grasslands which account for a third of the agricultural land of small units and other
crops is only 0.4% of their total area of Estonia (Figure 5, p. 49).

Livestock are uncommon in small units

Already in 2001 the livestock was uncommon in small units, but now their number is even much
smaller. There is in small units, for example, only one cow for each three-four villages. It is
usually a dairy cow. Only one of each four small units where there is a dairy cow has also a calf
or a heifer. Like cattle, the other agricultural animals and poultry are also uncommon in small
units; relatively large is only the number of beehives (Table 2, p. 49).

Compared to 2001, the number of all agricultural animals and poultry kept in small units has
decreased. The only exception is the number of beehives, which has increased by 15%, i.e. by
almost 2,200 beehives. The number of pigs, cattle and doe-rabbits has decreased many times.
The number of sheep, goats and poultry, which keeping is less time-consuming, has decreased
less. The number of pigs has decreased more than six times, the number of cattle 2.5 times, the
number of doe-rabbits 2.1 times. The number of sheep and goats has decreased by 14% and the
number of poultry by 8%, which is proportional to the decrease of the number of agricultural small
units (Figure 6, p. 50).

Compared to the popularity of growing fruit trees-berry bushes and vegetables, the proportion of
small units keeping some agricultural animals is very modest among agricultural small units. Only
5% of small units have poultry and 2.2% have beehives. In case of all other animal species the
proportion of small units which keep them is less than 1%. So we can say that the number of
animals in small units and also the number of agricultural small units which have some animals
are both small (Figure 7, p. 50).

If a remarkable proportion of some crops is grown in agricultural small units, then from livestock
only the proportion of beehives kept in small units is important — 43% of the total number of
beehives and it has increased within the last decade by 13 percentage points. The proportion has
increased due to the decrease of their total number in agricultural holdings. The proportion of
poultry in small units in total poultry breeding is much smaller and it has been steadily close to
6%. At the same time the proportion of sheep and goats has decreased from 11% to 5% and the
reason is not the decrease of their number in small units but mainly the increase of the total
number of sheep in Estonia by almost twice within the last decade. The proportions of cattle and
pigs are close to zero — 0.5% and 0.1% from their total number (Figure 8, p. 51).

Conclusions

There are 175,000 households — almost a third of all households in Estonia, which have
agricultural small units where some agricultural products are produced for the household’s own
consumption. Although agricultural small units use only 0.9% of the total utilized area of Estonia,
they grow a remarkable proportion of some important crops that can be consumed without any
industrial processing, like potatoes, vegetables, fruits and berries. This production is directly
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consumed by the gardeners and is not bought from markets and supermarkets. Agricultural small
units can probably serve for many households as an important source of additional income, for
some it can be a pleasure to have the possibility to take something from their own gardens, to
have a healthy physical activity or to teach their children to love nature.
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MAKSUSTAMINE NING AKTSIISID EESTIS

Monika Sadilov, Kandela Oun?
Tartu Ulikooli Parnu Kolledz

Artikli eesmargiks on anda llevaade maksusUsteemist, maksupoliitika
pdhimdtetest ja aktsiiside mdjust tarbimisele. Otsitakse vastust klisimustele,
kas aktsiisimaarade tdéstmine on vahendanud aktsiisimaksuga koormatud
toodete tarbimist ja milline vdiks olla maksupoliitika arengusuund Eestis.
Vérdlus Péhjamaade ja teiste Euroopa riikidega vdimaldab hinnata Eesti
olukorda ning tuua valja seoseid.

Sissejuhatus

Suurem osa riikide sissetulekutest parineb maksutulust, seega on tdhusa ning riigi jaoks
optimaalse maksuslsteemi loomine iga riigi Uks téhtsamaid Ulesandeid. Tanapaeva
maksusUlsteem sisaldab mitmeid makse, maksustatakse nii tarbimist kui ka sissetulekuid. Samas
tOstatab iga uue maksu kehtestamine palju kiisimusi ja probleeme. Tuleb veenduda, et saadav
maksutulu oleks killalt suur ja et maksu kogumisega kaasnevad kulutused ei muudaks
kisitavaks maksu kehtestamise otstarbekust. Aktsiisimaks mdjutab oluliselt tarbimist ning selle
rakendamise eesmark on vdhendada teatud toodete, nt alkohol ja tubakatooted, mille liigne
pruukimine on probleemiks paljudes riikides, tarbimist.

Maksuodiguse pohimotted, maksude korraldus ja siisteem

Milline on hea ja téhus maksusisteem? Heaks maksusulsteemiks nimetab majandusteadlane ja
maksuteoreetik Joseph E. Stiglitz viiele jargmisele tunnusele vastavat maksususteemi:

= maksud on majanduslikult efektiivsed;

= maksususteemi rakendamine on lihtne ja odav;

= maksuslsteem reageerib kiiresti majanduslike tingimuste muutumisele;

= jnimesed teavad, mille eest nad maksavad;

= maksusUsteem on inimeste suhtes &iglane (Stiglitz 1995: 390).
Maksususteemi odavus tdhendab, et kui valitsus plaanib maksumuudatust, peaks see toimuma
voimalikult vaikeste kulutustega. Ei ole mdtet kehtestada maksu, mille kogumine on riigi
maksuametile vaga suur ja kulukas ettevotmine. Alati tuleks jalgida, kas kogutud maksust saadav

tulu on piisav ja téidab oma eesmarki. Maksuststeem peaks olema ka labipaistev, mis tdhendab,
et maksumaksja teab, mille eest ta maksu maksab, ja ndeb, kuhu maksuraha kulutatakse.

Maksusulsteemi loomisel on oluline, et I&htutaks digetest alustest ja vajadustest. Neli pdhilist
elementi maksususteemi loomisel on:
= valitsuse pustitatud eesmargid;
= poliitika méjutusel tekkinud valijate reaktsioon;
= poliitilise vditluse raamistik, mis maarab valitsuse strateegiad;
= valitsusele ja maksumaksjatele seatud piirangud, mis tulenevad eramajanduse Uldisest
tasakaalustatud struktuurist (Musgrave 1989: 42—43).

Makse saab liigitada omandi-, isiku-, keskkonna-, tulu-, sotsiaal- ning tarbimismaksudeks.
Eristatakse otseseid, kaudseid ning sotsiaalkindlustusmakseid. Otseseid makse tasub ja
maksab maksukohustuslane ja nendeks on Uksikisiku tulumaks, ettevétte tulumaks, varamaks ja

@ Artikkel pdhineb Monika Sadilovi 2012. aastal kaitstud bakalaureusetddl, juhendaja Kandela Oun
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enamik kohalikke makse. Kaudseid makse arvestatakse tootmisel ja tarbimisel ning neid
tasuvad ettevdtjad, kes nduavad need kauba véi teenuse hinna osana sisse |dpptarbijatelt
(nt kéibemaks ja aktsiis). Sotsiaalkindlustusmaksed (nimetatakse ka t66jdumaksudeks) on
kohustuslikud maksud, mida sotsiaalkindlustusametid koguvad haigus-, to6vdimetus- voi
tootushivitiste maksmiseks (nt ravikindlustushiivitised ja mitut tllpi pensionid). Sotsiaal-
kindlustusmakseid maksavad t66tajad ja to6andjad.

Omandi- ja isikumaksude ndol on tegemist perioodiliste maksudega ja peamised neist on
kinnisvara-, maa-, parandi- ja kinkemaks, tehingumaks, kapitali kasviku maks ning heaolumaks.
Tarbimismaksud saame jaotada (ildisteks ja spetsiaalseteks. Uldiste tarbimismaksude
tunnuseks on, et need ei muuda maksu objektiks olevate kaupade ja teenuste hindu teiste
analoogsete kaupade ja teenuste suhtes. Spetsiaalsed tarbimismaksud muudavad toodete hindu.
Tarbimismaksud on kaibe- ja multgimaks ning lisanduva vaartuse maks. Muigimaks on maks,
mida rakendatakse kaubale vo&i teenusele vaid Uks kord selle realisatsioonil I6pptarbijale.
(Ndmmann jt 2003: 52-67).

Spetsiaalseks maksulisandiks kaibemaksu korval on aktsiisimaks. Aktsiisimaksude
kehtestamise puhul on Hollandi majandusteadlane Sijbren Cnossen toonud valja mitu eesmarki:
suurendada riigi tulusid Uldistel eesmarkidel, piirata tarbimist, maksustada teede kasutajaid
(Cnossen 2005: 3-7). Aktsiisimaksud on kehtestatud rahva tervise huvides, nendega pultakse
piirata tervisele kahjulike toodete tarbimist voi sédasta keskkonda (kituseaktsiis). Aktsiisimaksu
maara tdstmine on oluline selleks, et dra hoida suitsetamist ja alkoholi tarbimist ennekdike noorte
seas (sealsamas: 5). Maksuekspert Lasse Lehis on kirjutanud, et aktsiisidega on eri aegadel
maksustatud laias valikus nii esmatarbe- kui ka luksuskaupu (Lehis 2007: 40—43). Tanapaeval on
hakatud vahelevinud kaupade maksustamisest loobuma, sest aktsiisi haldamise kulud véivad
Uletada maksulaekumisi.

Maksupoliitika oluline osa on maksudigus — digusteaduse Uks haru ning finantsdiguse osa, mis
puudutab maksude olemust ja eesmarke, maksude liike, maksudiguse allikaid ja Uldpdhimdtteid,
maksunduete ja -kohustustega seonduvat, maksumenetlust ning -karistuséigust (Kavald 2012).
Mbdistega rahvusvaheline maksudigus tahistatakse rahvusvahelisi aspekte sisaldavate
maksudigusnormide kogumit. Rahvusvaheliste maksudigusnormide eesmark on elimineerida
riikide maksubiguse satete vastuolulisusi, mis péhjustavad topeltmaksustamist véi vdimaldavad
maksudest kdrvale hoiduda. Rahvusvahelise maksudiguse reguleerimisalasse kuulub:

= {jhetaolise maksustamise tagamine;

= neutraalse maksustamise tagamine;

= maksutulude diglane jaotamine riikide vahel;

= maksudest kdrvalehoidumise vastane koostd6 (Rahvusvaheline ... 2011).

See tdhendab topeltmaksustamise ja diskrimineerimise arahoidmist, ebaausa maksukonkurentsi
tbkestamist, infovahetust ja ametiabi naiteks tdendite kogumisel, haldusaktide kattetoimetamisel
ja maksuvbélgade sissendudmisel.

Valmisolek makse maksta on seotud isiku kaitumise ja seda mdjutavate teguritega.
Maksuseaduse nduete taitmist on uuritud majandusmudelite abiga. Maksu- ja Tolliameti volgade
sissendudmise talituse juhataja Kerly Lillemetsa (alates 2011 Kerly Randlane) jargi on
maksuseaduste nduete taitmine seotud maksumaksja kaitumisega, mida tingivad
psiihholoogilised tegurid (Lillemets 2010: 238-239). Nobeli majandusauhinna laureaat
2001. aastast J. E. Stiglitz on kirjutanud, et igasugune maksustisteem mdjutab kaitumist. Valitsus
votab inimestelt raha ara ja on arusaadav, et nad reageerivad mingil viisii oma sissetuleku
vahenemisele (Stiglitz 1995: 392). Maksuslisteemis on oluline koht lihtsusel ja diglusel. Enamasti
on maksusisteemid isna keerulised ja inimesel, kes ei ole saanud vastavat valjadpet, on koigist
Uksikasjadest raske aru saada. Teine, digluse aspekt, naitab, et kodanik peaks tundma, et kdiki
riigi elanikke koheldakse vérdsel alusel ja panus riigi maksususteemi on maaratud vastavalt
inimese maksuvdimele.
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Maksude kehtestamisel on isna tavaline, et kaupu maksustades jaetakse arvestamata maksu
mdju kaubale kui maksutulu allikale ja tootmissisendeid maksustades maksu mdju sissetuleku
kasutamisele (kaupu ostetakse vahem). Seeparast on kasulik teada moénesid maksuteooria
pdhitddesid, millega vdidakse, aga ei pruugita riigi maksususteemi kujundamisel arvestada.
Aksioomiks on kujunenud seisukoht, et kdige vdhem (voi Uldse mitte) mojutab Uksikisiku
majanduslikku kaitumist pauSaal ehk kindla summana maaratud maks (lump sum tax).
Niisugused maksud on poliitikute seas ebapopulaarsed seetéttu, et nende puhul on raske kinni
pidada maksevbimelisuse printsiibist ja kui rakendada dldist kindla summana vdetavat maksu,
nagu mitmesugused isiku- ehk peamaksud, kujuneb maksustamine vaga ebadiglaseks.
Seepéarast peetakse niisuguseid makse efektiivsuse standardiks, kuid maksupoliitilise
instrumendina on nende tahtsus tagasihoidlik. (Ulst, Hanson 1996: 55,57).

Maksutulu on riigieelarve kdige tahtsam tuluallikas. Maksude kaudu saab riik toimimiseks raha, et
pakkuda kodanikele teenuseid. Kdik inimesed tarbivad Ghiskonna hiivesid, aga kui makse enam
ei maksta, siis ei jatku riigil rahalisi vahendeid ja hived muutuvad elanikele kattesaamatuks.
(Maksud ... 2011). Eesti valitsuse eesmargiks on makse osaliselt imber suunates nihutada
maksukoormus tulu maksustamiselt tarbimise, loodusvarade kasutamise ja keskkonna
saastamise maksustamisele. Maksusisteem puutakse hoida stabiilse, lihtsa ja labipaistvana,
voimalikult vaheste erandite ja erisustega. (Riigi ... 2011).

Eesti Vabariigi eelarve suurimaks tuluallikaks oli aastatel 1994-1999 kaibemaks, jargnesid
fulsilise isiku tulumaks ning aktsiisid. Kuni aastani 2000 ei loetud sotsiaalmaksu, mis oma
laekumise suuruselt ei jadnud alla kaibemaksule, riigieelarve osaks, selle laekumine ja
sihtotstarbeline kasutamine naidati eelarve lisana. Ka aktsiiside kujundamisel olid aluseks
Euroopa Liidu Uldtunnustatud pdhimétted. Nende osatdhtsuse kahekordistumine aastatel
1994-1999 eelarvetuludes tulenes aga elanike aarmiselt vaikesest maksevéimest rahareformi
jargsel perioodil. Sellest tulenevalt kehtestati aktsiiside maarad algselt madalatena ja kogu seda
perioodi iseloomustab aktsiisimadarade korduv ja oluline tdstmine. (Raju 2012).

Suurem riigieelarve tdhendab ka suuremaid makse. Maksud omakorda vahendavad leibkondade
ressursse ja seega nende heaolu. Majanduskriisi aastatel 2008—2010 vahenes riigi SKP (ile 20%
ja tegelikult vahendas see ka riigieelarvet. O. Raju kirjutas 2010. aastal, toetudes maksude
laekumise andmetele, et maksuslsteem ei olnud suutnud tagada eelarvetulude stabiilset
laekumist ning eelarvetulude vahenemine tdstatas teravalt kiisimuse vdimalikust maksukoormuse
suurendamisest Eestis. (Raju 2010: 347-348). Teadaolevalt ei ole riigil plaanis Uldist
maksukoormust suurendada, kuid teatud samme on tehtud, sealhulgas ka tostetud
maksumaarasid (kaibemaks 2009. aastal 20%-ni, aktsiisid).

Valitsusel on peaaegu vdimatu muuta poliitikat korraga vaid Uhes suunas. Ta peab arvestama
eelarvekitsendust, mille kohaselt maksutulud koos defitsiidi juurdekasvuga (véetud laenude
juurdekasv) peavad vérduma kulutustega. Maksude tdstmine kerkib aeg-ajalt esile koikides
riikides. Ka Euroopas tekkinud olukord on teravalt tdstatanud maksude teema. Kui tulusid ei
jatku, tdusevad paevakorda paljud lahendust ndudvad keerukad kiisimused. Raha laenamine on
ainult ajutine lahendus ja enamasti pole paasu maksude tostmisest. Maksumaarasid Umber
kujundada on aga alati keeruline. See vdib endaga kaasa tuua muutusi, mis esialgu ei olnud
plaaniski. Kuna iga maksumuudatusega on seotud palju kusitavusi, siis tuleb enne tegutsema
asumist teha pdhjalik analits ja kiUsida hinnang vastava ala spetsialistidelt. Kiiruga tehtud
muudatused toovad kaasa probleeme ja pikemas perspektiivis voib neist olla isegi rohkem kahju
kui kasu.

Majanduspoliitika  koordineerimises peab Eesti tahtsaks riigieelarve jatkusuutlikkust,
valitsussektori kulutuste téhususe suurendamist ning tulude kvaliteedi parandamist. Eesti
eesmark on sailitada senine stabiilne ja lihthe maksususteem. Eesti seisab Uldise idee eest, et
Euroopa Liidus peaksid kaudsed maksud olema Uhtlustatud, see tédhendab vdéimalikult vahe
erandeid kaibemaksu- ning aktsiisislisteemis. Ettevbtete tulumaksu valdkonnas valjatdotatava
Uhtse konsolideeritud maksubaasi puhul on oluline, et lahendus oleks laia maksubaasiga, lihtne
ja labipaistev ja et ei halveneks Eestis tegutsevate ettevdtjate olukord. (Raig 2008: 175-176).
Majandusteadlane O. Raju on 2009. aastal vélja toonud, et Eesti maksususteemi iseloomulikeks
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joonteks on olnud suhteliselt madal maksukoormus, lausa primitivismini ulatuv lihtsus (mis on
vahendanud maksude kui automaatse stabilisaatori rolli) ning kaudsete ja tarbimismaksude suur
osatahtsus. Pohimbtteliseks muudatuseks on olnud eksperiment ettevétte tulumaksu tegeliku
kaotamisega aastast 2000. Sellisel kujul, nagu on Eestis kehtestatud sotsiaalmaks, seda
teadaolevatel andmetel kuskil mujal ei eksisteeri. (Raju 2009: 73—74). K&iki osapooli rahuldavat
maksupoliitikat on vaga keeruline saavutada. Oma raamatus ,Vaikesed ja suured“ on investor
ning Hansapanga asutaja Heldur Meerits kirjutanud, et maksustamisbaasi puhul oleks hea
sailitada Eestis senine voimalikult vaheseid erandeid lubav poliitika (Meerits 2009: 71).

2011. aastal ilmus Eurostati ja Euroopa Komisjoni kogumik Euroopa Liidu maksutrendidest,
milles vdrreldakse riikide maksusiisteeme ja maksupoliitikaid. Uks esmaseid téhelepanekuid on,
et Euroopa Liit on keskmiselt kdrgete maksude piirkond, liletades maksukoormuselt vaga paljusid
riike valjaspool Euroopa Liitu. Vaadeldavas raportis jaab Eesti keskmiste hulka, kuid méned
aarmused siiski on. Naiteks on Eestis tarbimismaksude osatéhtsus tks Euroopa Liidu suuremaid
ja kapitalimaksude poolest asetseb Eesti koos Lati ja Leeduga viimaste seas. Samas raportis
mainitakse Eestit just seoses jarsu maksukoormuse tdusuga (Tingas 2011: 32—-34).

Maksude kehtestamisel on oluline téhusus, kuid veel tahtsam on &iglus. Kuigi paljud autorid
peavad heaks lihtsat maksususteemi, on ka teine seisukoht, et vaga lihtne maksusisteem
tekitab olukorra, kus kdigisse maksumaksjatesse suhtutakse kui vordsetesse (ka maksevbime
poolest). Kuna erinevatesse Uhiskonnakihtidesse kuuluvate inimeste maksejdud on erinev, siis
peaks enam kasutama erandeid ja soodustusi ning lihtne lahendus ei ole alati tdhus ja diglane.
Artikli autorite arvates ei ole Euroopa suur maksukoormus pikemas perspektiivis jatkusuutlik,
kuigi lihemat aega vois see olla vajalik. Suurte pensionide ja toetuste maksmise aeg hakkab
Umber saama, Euroopa rahvastik vananeb, maksumaksjaid jadb vahemaks. On tekkimas
olukord, mis juba l&hitulevikus nduab maksupoliitiliste muudatuste tegemist kdikjal Euroopas.

Eesti liitus Euroopa Liiduga 2004. aastal, sisenedes seega ka sealsesse konkurentsiruumi.
Konkurents toimub nii kaupade kui ka tootmissisendite osas. Kuna t66j6ule makstava palga
taseme poolest polnud Eesti litumisel Euroopa Liiduga teiste riikidega konkurentsivéimeline, oli
oodata massilist t66jou siirdumist Euroopasse. Niisugune t60jou valjavool toob tavaliselt kaasa
palkade hippelise kasvu ja annab vdimaluse otsustavalt imber kujundada maksususteemi, aga
ka omavalitsuste rahastamist. (Raju 2012). MaksusUsteemi muutusi oleks vaja seetdttu, et Eestis
on suur osatdhtsus kaudsetel maksudel, mis avaldavad suuremat méju vaikese sissetulekuga
inimestele ja suurendavad seega ebavdrdsust. Palkade huppelist kasvu kill 2012. aastal ei
toimunud, aga t60jou siirdumine teistesse Euroopa riikidesse on Eesti jaoks kujunemas
probleemiks.

Aktsiisid ning nende méju tarbimisele

Aktsiisid on tarbimismaksud, millega maksustatakse teatud konkreetset kaubagruppi
(Lehis 2007: 40). Aktsiisid on olnud kasutusel Eesti taasiseseisvumise ajast alates, kuid
maksumaarad on pidevalt tdusnud, samuti on muudetud maksustamise objekte. Aktsiisid on
kaudsed maksud ning sarnanevad selles osas kaibemaksuga. Kui kadibemaksu vdib pidada
universaalseks tarbimismaksuks, siis aktsiisid on taiendavateks erimaksudeks kaibemaksu korval
(sealsamas: 40). Maksukoormust kannab Idpptarbija, kes kasutab aktsiisikaupa ettevétlusvaliselt,
kuid maksu kogujad ja maksjad on ettevdtjad, kes toodavad véi impordivad kaupu. Tarbimist
maksustatakse toote hinna suurendamise kaudu. Aktsiis jdab tarbijale varjatumaks kui
kaibemaks, sest miilja ei naita seda arvel. Aktsiisidel on lisaks tavaparasele eesmargile (taita
riigikassat) méargatav tarbimist piirav ja turgu reguleeriv iseloom. Aktsiisidega piiratakse tervisele
vOi keskkonnale ohtlike kaupade tarbimist. (Elling 2012).

Aktsiisi eesmark on maksustada konkreetse kauba tarbimist selle paritolust soltumata.
Taasiseseisvumise algusaastatel rakendati Eestis kodumaisele Odllele ja tubakatoodetele
soodsamaid aktsiisimaarasid, kuid Euroopa Liidu ja Maailma Kaubandusorganisatsiooni (WTO)
ndudel oli seadusandja sunnitud kodumaise kauba eelistamisest loobuma. Eestis maksustatakse
aktsiisiga
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= alkohol

= tubakatooted

= kitus

®= maagaas

= elekter

= pakendid (Elling 2012).

Rahandusministeeriumi prognoosi kohaselt kasvab aktsiiside laekumine aastatel 2012-2015
kokku keskmiselt 6,2% ja 2015. aastal prognoositakse laekumiseks 877,4 miljonit eurot.
Tubakaaktsiisi laekumist suurendas 10%-line aktsiisitdus 2012. aastal ning suurendab ka
2013. aastal. (Riigi ... 2011). Aktsiisimaarade tdstmine peaks suurendama riigikassasse laekuvat
tulu, seda juhul, kui ei hakka suurenema illegaalne kaubandus. Praegu kehtiv alkoholi-, tubaka-,
kituse- ja elektriaktsiisi seadus on vastu vbetud 4. detsembril 2002, seadust on muudetud
26 korral, viimati 1. jaanuaril 2013. Muutmise pd&hjuseks on enamasti olnud aktsiisimdarade
téstmine.

Kuna aktsiisid méjutavad kauba hinda ja seetdttu v6ib nendega maksustamine takistada kaupade
vaba liikkumist Uhisturul, siis harmoneeritakse Euroopa Liidus aktsiisimaksu eeskirju. Peamine
vastav Oigusakt on Euroopa Noéukogu 25. veebruari 1992. aasta direktiv 92/12/EMU
aktsiisikaupade ja nende hoidmise, veo ja kontrolli Uldise susteemi kohta
(nn susteemidirektiiv). Direktiiv puudutab kolme aktsiisi: alkoholi-, tubaka- ja kutuseaktsiisi. Parast
Euroopa Liiduga Uhinemist kadus Eesti ja teiste liikmesriikide vahel tollipiir, kuid aktsiise
rakendatakse endiselt sihtkohamaa pdhimétte kohaselt. Maksustamine séltub sellest, kas kauba
ostja on teise riigi ettevotja voi eratarbija. (Lehis 2007: 42—43).

Eesti maksususteem, sealhulgas aktsiisid, on kahekimne aasta jooksul palju muutunud.
1990. aastate algus oli aeg, kus maksusiisteemi alles ehitati lles ja pidevad muutused olid
seetdttu paratamatud. Samas t6i ka Euroopa Liiduga Uhinemine 2004. aastal kaasa teatud
kohustuslikud muutused. Aktsiisimaarad enamasti tdusid. Kuna tarbijate maksujéud on pidevalt
kasvanud, on kasvanud ka aktsiisimaarad.

Tubakaaktsiis tdusis parast Euroopa Liiduga liitumist samm-sammult kuue aasta jooksul. Selle
keerulise muutuste susteemi I6pptulemuseks on tubakatoodete hinna téus. Arvestades nende
toodete suhteliselt vaikest hinnaelastsust on maksuintsidents siinkohal vaike ja selle maksu
Idppkandjaks jaab valdavalt tarbija. (Raju 2012). Euroopa Liidus kehtib tubakatoodete aktsiisi
miinimumtase, mida ka Eesti riikk peab jargima. Eestis tsteti viimati sigarettide aktsiisimaara
1. jaanuaril 2013, eelmine aktsiisi tdus toimus 2012. aasta alguses. Legaalsete sigarettide the
paki keskmine hind tdusis 2010. aastal 2,21 euroni (2009. aastal 2,04 eurot), millega kaasnes ka
salasigarettide hinnatdus. Kuigi salasigaretid on legaalsetest tunduvalt odavamad, on mdélema
hinnavahe aja jooksul vahenenud. 1990. aastate I16pus olid illegaalsed sigaretid keskmiselt kaks
korda legaalsetest odavamad, 2008. aastal oli hinnavahe ligi 2,5-kordne, 2009. aastal jalle
kahekordne. 2010. aastal olid legaalsed sigaretid illegaalsetest 1,8 korda kallimad. (Orro jt
2011a: 17)

Alates 2006. aastast on tubakaaktsiisid tdusnud, kuigi mitte igal aastal. Aktsiisimaar ei ole
tdusnud sigaritel ja sigarillodel. Pdhjuseks vdib olla nende niigi kdrge maksumaar ja tdendoliselt
tarbitakse sigareid ja sigarillosid vahem kui naiteks sigarette. Sigarettide maksumaar on téusnud
kdige rohkem. Riigikogu véttis vastu aktsiisiseaduse muudatused, millega tduseb tubakatoodete
aktsiisimdar 2013. aastal 10%. Sigarettide aktsiisimdara téstmisega l|dhendatakse seda
2014. aastal jdustuvale Euroopa Liidu alammaarale. Aktsiisimdara tdusu tulemusena kasvab
sigarettide keskmine jaehind eelduste kohaselt ligikaudu 2,56 euroni paki kohta. Sigarettidelt
makstav minimaalne aktsiisisumma tduseb 2013. aastal 80 eurolt (2012. aasta maar) 84,80
eurole 1000 sigareti kohta. Eestis peab kdige vaiksem makstav aktsiisisumma olema 90 eurot
1000 sigareti kohta hiliemalt 2017. aasta I6puks. Sigarettide aktsiisimaéara tostetakse selleks
ajaks tasemelt 42,18 eurot + 33% (2012. aasta maar) tasemele 47,63 eurot + 33%.
Tubakatoodete aktsiisimaara tdus suurendab 2013. aastal akisiisi ja kadibemaksu laekumist
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riigieelarvesse eeldatavasti iheksa miljoni euro vorra. Peale selle teenib muudatus tervisekaitse
eesmarke ja vOib vdhendada legaalset tarbimist ligi neli protsenti. Tubakatoodete aktsiisimaar
tdusis ka 2012. aastal 10% (Maksu- ja Tolliamet 2012).

Joonised 1 ja 2 annavad Ulevaate maksulaekumistest ja aktsiiside maksutulu osast Eestis
aastatel 2006—2010. Alkoholiaktsiisi osatahtsus kogu aktsiisimaksu laekumises on tdusnud alates
2006. aastast 0,29 ja tubakaaktsiisi osatahtsus 0,64 protsendipunkti vdrra, seega on
tubakaaktsiisi tdus on olnud suurem.

Joonis 1. Riigieelarvesse laekunud aktsiisimaksud, 2006-2010
Figure 1. State revenue from excise duties, 2006-2010

Miljonit eurot

Million euros
0 Alkoholiaktsiis
Alcohol excise duty

600

Tubakaaktsiis
500 B 7obacco excise duty

Aktsiisid kokku
~ Excise duties total

400

300

200
1

“"Ta "w 'm TR W

2006 2007 2008 2009 2010

Allikad: Eesti Konjunktuuriinstituut, 2011, Statistikaamet
Sources: Estonian Institute of Economic Research, 2011; Statistics Estonia

Joonis 2. Alkoholi- ja tubakaktsiisi osatdhtsus kogu aktsiisimaksu laekumises, 2006-2010
Figure 2. Share of alcohol and tobacco excise duty in total excise duty receipts, 2006-2010
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Allikad: Eesti Konjunktuuriinstituut, 2011, Statistikaamet
Sources: Estonian Institute of Economic Research, 2011; Statistics Estonia

2010. aastal laekus riigieelarvesse alkoholiaktsiisina 165,21 miljonit eurot, mis moodustas
veerandi riigieelarvesse laekuvatest aktsiisituludest. Alates 2000. aastast on see vahenenud
ligikaudu 11 protsendipunkti vdrra. Riigi kogu maksulaekumistest moodustas alkoholiaktsiis
2010. aastal 4,1%. Kuna 2010. aastal tosteti alkoholi aktsiismaarasid (u 10%), suurendas see
pisut alkoholiaktsiisi osatahtsust nii 2009. kui ka 2010. aasta maksulaekumises (alkoholi
etteostud). Eesti kuulub praegu Euroopa Liidu maade hulgas alkoholi suhteliselt kdrgelt
maksustanud riikide hulka (Orro jt 2011b: 16). Maksude laekumine riigieelarvesse 2009. ja
2010. aastal vahenes, kuid alkoholiaktsiisi laeckumine naitas tdusutrendi. Samuti on aktsiiside
ildine laekumine kasvanud (joonis 1). Uheks p&hjuseks on aktsiisimdarade tdstmine, kuid

EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA

61



62

MAKSUSTAMINE JA AKTSIISID TAXATION AND EXCISE DUTIES

kindlasti on oluline ka Maksu- ja Tolliameti t6hus t60 maksude sissendudmisel ja rikkumiste
avastamisel.

Alkohoolsete jookide tarbimine ja aktsiisid

Edasi on vaatluse all alkohoolsete jookide tarbimine ja aktsiiside moju sellele. Kuna Uks
aktsiisimaksu rakendamise eesmarke on piirata tarbimist, siis on huvitav vaadata, kas aktsiisid on
loodetud méju avaldanud. Alkoholipoliitika ei koosne ainult maksustamisest, kuigi viimane on
selle tihtis osa. Probleeme on kénealuses valdkonnas palju. Uks suuremaid neist on Eestis
muugikohtade rohkus. Eesti Konjunktuuriinstituut on vélja toonud kangete alkohoolsete jookide
jaemutgikohtade arvu Eestis 100 000 elaniku kohta, mis oli 2011. aastal 197 (Orro jt 2011b: 89).
Samas on Soomes see naitaja 6 ja Norras 5. Alkoholina mdistetakse siinkohal 6&lut, veini,
vahetoodet ja muud alkoholi (Alkoholi- ... 2003). Joonis 3 kajastab alkohoolsete jookide aktsiise
2010. aastal vdrdlevalt Eestis, Soomes ja Rootsis ning Euroopa Liidus.

Joonis 3. Alkohoolsete jookide aktsiisimaksud tihe liitri absoluutalkoholi kohta Eestis,
Soomes, Rootsis ja Euroopa Liidus, 2010

Figure 3. Alcohol excise duties per one litre of pure alcohol in Estonia, Finland, Sweden and the
European Union, 2010
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@ Aktsiisimaks on arvutatud vahetootele etanoolisisaldusega 18% ja veinile etanoolisisaldusega 11%.
@ The excise duty has been calculated for intermediate products with an 18% ethanol content and for wine with an 11%
ethanol content.

Allikas: Eesti Konjunktuuriinstituut, 2011
Source: Estonian Institute of Economic Research, 2011

Eesti eristub Soomest ja Rootsist madalamate aktsiisimaarade poolest. Kuigi Eesti aktsiisimaarad
on kdrgemad kui Euroopa Liidu alammaar, on arenguruumi veel killalt. Kange alkoholi
aktsiisimaara vahe Eestis ja Soomes on 25,31 eurot ning vahe Eestis ja Rootsis 35,02 eurot.
Aktsiisimaarade erinevus on pbhjendatud, sest Eesti tarbija maksujéud on vaiksem. Tekib siiski
kiisimus, kas aktsiisimaar on optimaalne. Statistikaameti andmetel oli 2010. aastal Eesti neljanda
kvartali keskmine palk 814 eurot, Soome Tdo6turu Infokeskuse andmetel Soome keskmine palk
aga 2600 eurot kuus (Keskmine ... 2011; Information ... 2012). Palgad erinevad ule kolme korra,
kuid aktsiisimaarade erinevus on pisut vaiksem. Seega vdib arvata, et praegused kange alkoholi
aktsiisimdarad on Eestis mdistlikud. Keskmise palga tbéustes tuleks siiski ka aktsiise tosta,
unustamata seejuures, et palgatdusust suhteliselt suurem aktsiisi kasv véib suurendada
salaalkoholi tarbimist, mis omakorda vahendab riigi maksutulu. Joonis 4 annab (levaate
alkoholiaktsiisi kujunemisest Eestis aastail 2006—-2010.
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Joonis 4. Alkoholi aktsiisimaarad Eestis, 2006—-2010
Figure 4. Alcohol excise duty rates in Estonia, 2006—2010
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Allikas: Rahandusministeerium, Maksu- ja Tolliamet
Source: Ministry of Finance of the Republic of Estonia; Estonian Tax and Customs Board

Suurima tdusutrendiga on olnud muu alkoholi ehk kangete alkohoolsete jookide aktsiis.
Olleaktsiis on alates 2006. aastast tdusnud 1,72 eurot, veiniaktsiis 9,91 eurot, vahetoote aktsiis
48,83 eurot ja muu alkoholi aktsiis 447,38 eurot. Aktsiis on pidevalt suurenenud ja maarad on
jatkuvalt tdusutrendis (2012. aastal oli Glleaktsiis 5,7 eurot). Seda vdib pidada positiivseks
arenguks, sest alkoholi tarbimist tuleb piirata ja hinnatdus on Uks véimalik viis seda teha. Naitena
vbib tuua, et kuigi Saksamaal on Oélleaktsiis vaiksem (2010. aastal 1,97 eurot) kui Eestis
(vastavalt 5,43 eurot), ei saa lahtuda selle riigi maksupoliitikast ja traditsioonidest (Orro jt
2011b: 90). Arvestada tuleb riikide omapéra ja kultuuriga. Eesti kuulub pigem Pdhjamaade
kultuuriruumi, kui Kesk-Euroopa omasse.

Joonis 5 annab Ulevaate alkoholi tarbimisest Eestis Konjunktuuriinstituudi uurimuse kohaselt.
Naeme, et Eestis miilidava ja tarbitava alkoholi kogus on aastatega vdhenenud.

Joonis 5. Alkoholi miiiik ja tarbimine Eestis elaniku kohta, 2006—2010
Figure 5. Alcohol sales and consumption per inhabitant in Estonia, 2006—-2010
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Allikas: Eesti Konjunktuuriinstituut, 2011
Source: Estonian Institute of Economic Research, 2011

Alkoholi hind séltub ka aktsiisist ja hind mdjutab ostetava alkoholi kogust. Kérge hind voib hakata
méjutama salaalkoholi milki. Eesti Konjunktuuriinstituudi tehtud uuringu alusel ei ole salaalkoholi
muuk oluliselt kasvanud. lllegaalne midk oli 2003. aastal 1,1 liitrit, 2010. aastal 0,67 liitrit
absoluutalkoholi elaniku kohta. Trend on olnud kahanev ja &ige alkoholipoliitikaga on seda
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voimalik ka jatkata. Jooniselt 5 on naha, et kdige rohkem alkoholi tarbiti Eestis 2007. aastal,
seejarel on naha langust. Kogus on vahenenud 1,72 liitrit elaniku kohta, samas on kange alkoholi
aktsiisimaar sel ajavahemikul tdusnud.

Eesti Konjunktuuriinstituut on oma uuringus esitanud alkohoolsete jookide hinnad elurajooni
supermarketites Tallinnas ja teistes Euroopa pealinnades. Sellest on ndha, et 6lu maksis
Tallinnas 2010. aastal 0,87 eurot 0,5-liitrine klaaspudel, Riias 0,7 eurot ja Helsingis 2,02 eurot
(hinnad sisaldavad kéibemaksu ja taara maksumust). Viina (alkoholisisaldus 38—40%) vastav
hind olid 8, 6,21 ja 16,35 eurot 0,7-0,75-liitrine klaaspudel (Orro jt 2011b: 40). Helsingis on
alkohoolsed joogid méarksa kallimad kui Tallinnas ja Riias, samas on Riia hinnad odavamad, kui
Tallinnas. Alkoholipoliitika on ka hinnapoliitika ja kui Eestis on kaup naabritega vdrreldes palju
kallim, minnakse tdenaoliselt ostma sinna, kus on odavam. Eesti ei saa maksude kehtestamisel
modda vaadata Lati maksupoliitikast, sest sealsed madalamad hinnad kutsuvad Eesti kliendi
sinna ostma, nii nagu peibutavad Eesti odavamad hinnad Soome kliendi Eestisse ostma.

Joonisel 6 on vérdlevalt ndha alkoholi tarbimine Pdhjamaades ja Eestis ning kangete
alkohoolsetele jookide aktsiisimaarad.

Joonis 6. Alkoholi registreeritud? tarbimine ja aktsiisimaarad Eestis ning Pohjamaades,
2010

Figure 6. Registered® consumption of alcohol and excise duty rates in Estonia and in the Nordic
countries, 2010
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Allikas: Orro jt, 2011b
Source: Orro et al., 2011b

Aktsiisimaar on Eestis Norraga vorreldes 57,68 eurot madalam ja tarbitava alkoholi hulk 3,7 liitrit
suurem. Joonisel on selgelt naha seos aktsiisimdara ja tarbitava alkoholi koguse vahel:
korrelatsioonikordaja r = — 0,95. Tegemist on tugeva negatiivse seosega ehk suurema aktsiisi
korral on vaiksem tarbimine ja vastupidi. Kui vorrelda Eestis kehtivaid veini, dlle vdi kange
alkoholi  aktsiisimdarasid ja elanike alkoholitarbimist  perioodil 2006-2010,  siis
korrelatsioonikordaja r = — 0,70. Seega on ka siin ndha tugevat negatiivset seost. Kuna kdrgema
aktsiisi korral on tarbimine vaiksem, siis tasuks ka Eestis alkoholiaktsiisi edaspidi tdsta. Seda
tehes vdiks arvestada, et alkoholi jaehind peaks kasvama veidi kiiremini kui elanike sissetulekud
ja kiiremini kui teiste kaupade hinnad — hinna kaudu on véimalik tarbimist méjutada. Maksumaar
ei tohiks tdusta vaga jarsult, muidu vdib tekkida oht, et suureneb salaalkoholi tarbimine ning
Maksu- ja Tolliametil ning politseil tuleb t66d juurde. Maksu- ja Tolliameti peaspetsialisti
S. Raidma esitatud andmete péhjal on absoluutalkoholi kogused, mis Tollikontrolli talitus on kinni
pidanud, vahenenud alates 2008. aastast (49 240 liitrit) kuni 2010. aastani (11 763 liitrit), kogused
on taas suurenenud 2011. aastal (57 644 liitrit) (Raidma 2012). Seega naitavad vahemalt kolme

64 EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA



MAKSUSTAMINE JA AKTSIISID TAXATION AND EXCISE DUTIES 'E

aasta andmed, et aktsiisimaarade tdstmine ei ole suurendanud sissetoodava salaalkoholi
koguseid. Makse on alati keeruline muuta, kuid teatud juhtudel on see méddapaasmatu.

Tubakatoodete tarbimine ja aktsiisid

Selles artiklis kasitletakse tubakatoodetena sigareid, sigarillosid, sigarette, suitsetamis- ja
narimistubakat (Alkoholi- ... 2003).

Tervise Arengu Instituudi 2010. aasta Eesti taiskasvanud rahvastiku tervisekaitumise uuringu
(hdlmas 16-64-aastaseid) andmetel on 37% meestest ja 19% naistest igapaevasuitsetajad.
16—64-aastaste naiste seas on suitsetajaid poole vahem kui samas eas meeste seas. Umbes
veerand meestest ja veidi lle poole naistest pole kunagi suitsetanud. Hariduseti on kdige rohkem
suitsetajaid alg- ja pdhiharidusega inimeste hulgas — meestest isegi ligi pooled, naistest 35%.
Kdige vahem suitsetajaid on kdrgharidusega inimeste seas: meestest 18% ja naistest 11%. Maal
on suitsetavate meeste osatahtsus suurem kui linnas, kuid linnas on suitsetavaid naisi suhteliselt
rohkem kui mehi (v.a Tallinn). Suitsetajate osatahtsus on suurim t66tute, Uksi elavate ja madala
sissetulekuga meeste ja naiste seas (Rahno 2011: 46).

Eesti Konjunktuuriinstituudi uuringu andmetel suitsetas Eesti tdiskasvanud elanikest 2010. aastal
24%. Mittesuitsetajate ja suitsetajate omavaheline suhe aastaga peaaegu ei muutunud,
mittesuitsetajaid oli 76%. Seevastu oli aasta jooksul suurenenud igapaevasuitsetajate osatahtsus
suitsetajate hulgas — 17%-st 2009. aastal 19%-ni 2010. aastal. Harva suitsetanute osatahtsus
suitsetajate hulgas oli aga vahenenud 8%-st 2009. aastal 5%-ni 2010. aastal. Parast 2007. aastat
(31% vastanuist suitsetas) on suitsetajate osatahtsus hakanud vahenema. 2010. aastal tarbisid
igapaevasuitsetajad keskmiselt 14 sigaretti paevas, mis oli sama palju kui 2009. aastal. Enamasti
suitsetavad kull mehed, kuid nende osatdhtsus suitsetajate hulgas on jarjest vahenenud.
Suitsetavate meeste osatéhtsus meeste seas oli 1979. aastal 49%, sutsetavate naiste osatahtsus
naiste seas 18%, mis ei ole aastatega vahenenud. Viimastel aastatel on naiste osatahtsus
suitsetajate seas suurenenud (Orro jt 2011a: 5).

Joonis 7 kajastab sigarettide akisiisimaarasid ja suitsetajate soojaotust Eestis aastatel
2006-2010. Kuna tubakatoodetest kdige enam tarbitakse sigarette, siis on aluseks vdetud
sigarettide aktsiisimaar.

Joonis 7. Suitsetajate osatdhtsus tiiskasvanute seas ja sigarettide aktsiisimaar Eestis,
2006-2010

Figure 7. Share of smokers in the adult population and cigarette excise duty rate in Estonia,
2006-2010
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Allikas: Orro jt, 2011a
Source: Orro et al., 2011a

Alates 2008. aastast on nadha suitsetajate osatdhtsuse vahenemist, kuid probleem on
suitsetamise jarjest suurem levik naiste hulgas. Vaadeldes suitsetajate osatahtsust ja
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aktsiisimadra, on margata negatiivset seost — r = — 0,89 — ja vdib arvata, et aktsiisimaara
téstmine on esimest vahendanud. Joonise 7 ja Korrelatsioonikordaja p&hjal véib &elda, et
maksumaara abil on saavutatud soovitud tulemus. Kas selline trend oleks ka jatkuv ja kas maara
tdéstmine tooks soovitud tulemuse ka edaspidi, saab uurida pikema perioodi jooksul ja edasiste
uuringutega.

Joonisel 8 on toodud sigarettide aktsiisimaarad Eestis ja vorreldud (valikuliselt) suitsetajate
osatéhtsust rahvastikus teiste Euroopa riikidega.

Joonis 8. Suitsetajate osatahtsus vahemalt 15-aastaste elanike seas ja aktsiisimaarad
Eestis ning mones Euroopa riigis, 2008

Figure 8. Share of smokers in the population aged 15 and over and excise duty rates in Estonia
and selected European countries, 2008
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Tegemist on negatiivse korrelatsiooniga (korrelatsioonikordaja r = — 0,83), kus aktsiisimaara

kasvades vahenes suitsetajate osatahtsus. Koige suurem oli suitsetajate osatahtsus
vaadeldavates riikides 2008. aasta andmete jargi Latis ja kdige vaiksem Rootsis. Sigarettide
aktsiisimaar oli Latis 72,82 eurot ja Rootsis 140,25 eurot 1000 sigareti kohta, suitsetajate
osatéhtsus vastavalt 27,9% ja 14,5%. Siit voib jareldada, et sigarettide kérgem maksumaar on
Uks pdhjus suitsetajate osatédhtsuse vahenemisel.

Rahvusvahelise Terviseorganisatsiooni Euroopa osakond on oma uurimuses vélja toonud
mitmeid soovitusi tubakatoodete tarbimist piirava poliitika kohta (Joint ... 2011: 44). Uks neist on,
et sigarettide ja sigarettideks keeratava suitsetamistubaka maksumaéarad tuleks muuta
sarnaseks, praegu on erinevus suur ja see vbib soodustada odavama toote valikut.
Maksumaarade tdstmine ja sellest tulenev hindade tdus toob aga kaasa ohu, et suureneb
illegaalne kaubandus. Ainus vdimalus on harida elanikkonda, nii et inimene ise valiks legaalse
kauba, sest ta peab niisugust kaitumist digeks. lllegaalset kaubandust ei ole voimalik taiesti dra
kaotada, kuid alati on véimalik midagi ette votta selle vahendamiseks. Paljude Eesti elanike raske
majanduslik olukord sunnib inimest ostma sealt, kus on odavam. Konjunktuuriinstituudi
2011. aasta uuringust selgus, et viimasel paaril aastal oli kasvanud nende vastajate osatéhtsus,
kes ei osta salasigarette pdhjusel, et nad toetaksid sellega kuritegelikku maailma. 2010. aastal
nimetas sellist pdhjust 43% legaalsete sigarettide suitsetajatest, aasta varem aga 38%. Usna
palju on kahanenud nende vastajate osatahtsus, kes vaitsid, et nende majanduslik olukord
vBimaldab osta legaalseid sigarette. Kui 2009. aastal pdhjendas nii oma eelistusi 44% seaduslike
sigarettide suitsetajatest, siis 2010. aastaks oli nende osatédhtsus langenud 37%-ni. Mis viitab
sellele, et tarbijate keskmine ostujdud oli suure t66puuduse ja vahenenud sissetulekute téttu
kahanenud, samuti on tdusnud legaalsete sigarettide hind (Orro jt 2011a: 8-9). Siin aitaks riiklik
tubakapoliitika, raha suunamine ennetustddsse ja teabe jagamisse.
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Tabel 1. Salasigarettide turg Eestis, 2010
Table 1. lllegal cigarette market in Estonia, 2010

Naitaja Indicator

Salasigarettide osatahtsus turul, % 27-31 Share of illegal cigarettes on the market, %

Salasigarette turul, miljardit tk 0,59-0,72 lllegal cigarettes on the market, billion pcs.

Turu rahaline kaive, miljonit eurot 36,35-44,14 Financial turnover of the market, million
euros

Riigil saamata jaadnud maksutulu (kdibemaks 57,13 Tax revenue (VAT and excise duties) lost

ja aktsiis), miljonit eurot by the state, million euros

Allikas: Eesti Konjunktuuriinstituut, 2011
Source: Estonian Institute of Economic Research, 2011

Sigarettide illegaalse kaubanduse osatahtsus on 2009. aastaga (25-30%) vdrreldes suurenenud:
salasigarettide osatdhtsus kogu sigarettide siseturu mahus oli Eesti Konjunktuuriinstituudi
hinnangul 2010. aastal 27-31% (tabel 1). Aastaga jai salasigarettide koguseline miitik samaks,
kuid rahaline kaive suurenes. lllegaalse kaubanduse téttu jai riigil 2010. aastal hinnanguliselt
saamata ligikaudu 57 miljonit eurot aktsiisi- ja kdibemaksu, mis on markimisvaarne summa (Orro
jt 2011a: 24). Maksumaara tdostmisel on alati oht, et levib ja kasvab salakaubandus, kuid see ei
saa olla maksu kehtestamisel takistuseks. Tuleb leida lahendusi, kuidas illegaalset kaubandust
piirata. Tollikontrolli talituse andmetel on illegaalsete sigarettide kinnipeetud kogused aastate
jooksul olnud vaga erinevad. 2008. aastal peeti kinni 6,5 miljonit, 2009. aastal 14,7 miljonit ja
2010. aastal 9,9 miljonit salasigaretti (Raidma 2012). Kuigi aktsiisimaksu maara 2009. aastal ei
tostetud, kasvas kinnipeetud sigarettide kogus, 2010. aastal maksumaara tdsteti, kuid kogus
vahenes. Nende andmete alusel vdib vaita, et aktsiisimdara tdstmine ei modjuta oluliselt
sigarettide illegaalset kaubandust, siin vdib olla pdhjuseks Tollikontrolli talituse jarjest tdhusam
t606.

Kokkuvote

Kindla maksumaara lle on keeruline otsustada: see ei tohiks olla liga suur, takistades
majanduse arengut, liga madala maksumaara puhul ei suuda riigid aga katta oma kulutusi.
Maksupoliitika on maksukoormuse jagamine erinevate objektide ja maksukohustuslaste vahel ja
kuna maksutulu on riigi olulisim tuluallikas, siis mdjutab maksupoliitika tugevalt riikide arengut.
Oluline on silmas pidada oiglust ja tdhusust: maksumaksjaid ei tohi maksudega lle koormata,
samas on oluline ka see, et riik saaks taita oma pohililesandeid.

Aktsiismaarade tdstmine on avaldanud positiivset m&ju alkohoolsete jookide ja tubakatoodete
tarbimisele Eestis: nende tarbimine on vahenenud, mis on aktsiismaksu kehtestamise uks
pdhieesmarkidest. Maksumaarasid tuleks suurendada ka edaspidi ja praeguse kava kohaselt on
see valitsusel ka plaanis. Siin on siiski méned ohud, naiteks hakatakse enam ostma illegaalset
kaupa ja riigil jaab maksutulu saamata. Samuti on oluline jalgida naaberriikide alkoholi- ja
tubakatoodete poliitikat. Kui on vdimalus tuua odavamat kaupa naaberriigist, siis seda ka
tehakse. Eriline oht selleks on kindlasti Venemaa ja Eesti vahelisel piiril Narvas. Salakauba
likumise piiramine on Maksu- ja Tolliameti ning politsei t66 ja seda saab reguleerida riiklikul
tasandil. lllegaalne kaubandus on alati olemas olnud ja tden&oliselt jadb kestma ka edaspidi, sest
kdike ei ole vdimalik kontrollida. Maksumaarad tdusevad tulevikus veelgi ja sellega kaasnevad
mitmed probleemid. Alkoholi ja tubakatoodete hinnad ei tohiks téusta kiiremini kui keskmine palk,
samas ka mitte aeglasemalt, kuid aktsiisimaarad peaksid Iahenema naaberriikide, eriti Soome
maarade tasemele. Kuigi Eesti ei saa ennast kdiges vorrelda PGhjamaadega, on oluline Ule votta
haid tulemusi andnud lahendused ja 6ppida tuleks ka teiste vigadest.
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TAXATION AND EXCISE DUTIES IN ESTONIA

Monika Sadilov, Kandela Oun
University of Tartu Parnu College’

The article provides an overview of the tax system, principles of tax policy and
the impact of excise duties on consumption. The authors try to determine
whether the rise in excise duties has reduced the consumption of the relevant
products. Possible future developments in Estonia’s tax policy are analysed.
A comparison with Nordic countries and other European countries helps to
assess the situation in Estonia and identify possible correlations.

Introduction

States get most of their budget funds from tax revenue. Therefore, the creation of an efficient and
optimum (for the given country) tax system is one of the most important tasks of any government.
Contemporary tax systems include all kinds of taxes, levied on consumption as well as income.
At the same time, the introduction of a new tax always causes many questions and problems.
The government should make sure that the potential tax revenue is sufficient and that the costs of
collecting the new tax do not render its imposition impractical. Excise duties have a great impact
on consumption: the goal is to reduce the consumption of certain products (e.g. alcohol and
tobacco products), the excessive consumption of which is a problem in many countries.

Principles of tax law, taxation and tax system

What makes for a good and efficient tax system? According to the economist and tax theoretician
Joseph E. Stiglitz, a good tax system should meet the following five criteria:

= faxes are economically efficient;

= the taxation process is simple and inexpensive;

= the tax system reacts quickly to changing economic conditions;

= people know what they are paying for;

= the tax system is fair to people (Stiglitz 1995: 390).
Inexpensiveness of a tax system means that any tax changes planned by the government should
be implemented with the minimum possible cost. It would be impractical to introduce a tax, if its
collection is very costly and a great burden for the country’s tax authorities. It is important to
always make sure that the revenue from the collected tax is sufficient and fulfils the purpose.

The tax system should also be transparent, meaning that taxpayers know what they are paying
the tax for and can see how the tax revenue is spent.

It is essential that the creation of a tax system is based on the right principles and needs.
The four main elements in the creation of a tax system are:

= goals established by the government;

= the voters’ reaction to policy effects;

= the framework of political struggle which determines the government’s strategies;

= any restrictions on the government and taxpayers, arising from the general balanced
structure of the private economy (Musgrave 1989: 42—43).

@ The article is based on Monika Sadilov’s Bachelor’s thesis supervised by Kandela Oun and defended
in 2012.
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Taxes can be classified into property, personal, environmental, income, social and consumption
taxes. There are direct and indirect taxes and social security contributions. Direct taxes are paid
by the taxable person; these include personal income tax, corporate income tax, property tax and
most local taxes. Indirect taxes are levied on production and consumption and are paid
by business owners, who add the tax cost to the price charged from end-consumers (e.g. value
added tax, excise duties). Social security contributions (also called labour taxes)
are mandatory taxes collected by social insurance agencies for the payment of benefits for
sickness, unemployment or incapacity for work (e.g. health insurance benefits and different types
of pension). Social security contributions are paid by employees and employers.

Property and personal taxes are periodic taxes, such as real estate tax, land tax, inheritance
tax, gift tax, financial transaction tax, capital gains tax and wealth tax. Consumption taxes can
be divided into general and specific taxes. General consumption taxes do not affect the prices of
the taxed products and services compared to other similar products and services, whereas
specific consumption taxes do change the prices of products. Consumption taxes are,
for example, value added tax, sales tax and turnover tax. Sales tax is a tax levied on a product or
service only once, upon its sale to the end-consumer. (Némmann et al 2003: 52—67).

Excise duties are another type of specific consumption tax, in addition to value added tax.
The Dutch economist Sijbren Cnossen has listed several reasons for the implementation of
excise duties: increase state revenue for general purposes, limit consumption, tax road users
(Cnossen 2005: 3-7). Excise duties are introduced for the purposes of public health, as a way to
limit the consumption of unhealthy products, and for environmental protection (e.g. fuel excise
duty). It is important to raise excise duty rates in order to discourage smoking and drinking,
especially among young people (ibid.: 5). The tax expert Lasse Lehis has written that excise
duties have been levied on a wide range of convenience goods and luxury goods (Lehis
2007: 40-43). Today, governments have gradually started to curb taxation on less-used products,
because the costs of taxation may exceed the tax receipts.

Tax law is an important part of tax policy. It is a part of financial law and covers the essence and
purpose of taxes, types of taxes, the foundations and principles of tax law, tax claims and tax
liabilities, tax proceedings and penal power (Kavald 2012). The term ‘international tax law’ refers
to those tax-related legal regulations that have international implications. The objective of the
provisions of international tax law is to eliminate conflicts between the legal provisions of different
national tax laws that cause double taxation or allow tax evasion. The scope of international tax
law includes:

= ensuring uniform taxation;

= ensuring neutral taxation;

= the fair distribution of tax revenue between countries;

= cooperation for the prevention of tax evasion (Rahvusvaheline ... 2011).

It means the prevention of double taxation and discrimination; restriction of unfair tax competition;
information exchange and professional assistance, for example, in the collection of evidence,
in the personal delivery of administrative acts and in the collection of tax arrears.

Willingness to pay taxes depends on individual behaviour and the factors that affect this.
Compliance with the provisions of tax law has been studied with the help of economic models.
According to Kerly Lillemets (Kerly Randlane since 2011), the head of the debt recovery division
of the Estonian Tax and Customs Board, (compliance with the provisions of tax law depends on
the taxpayers’ behaviour, conditioned by psychological factors (Lillemets 2010: 238-239).
J. E. Stiglitz, winner of the 2001 Nobel Prize in Economic Sciences, has written that any tax
system influences behaviour. The government takes money away from people and it is
understandable that people react somehow to this decrease in their incomes (Stiglitz 1995: 392).
Simplicity and fairness are vital for any tax system. Tax systems are usually quite complicated
and it is difficult to understand all the details if you do not have the relevant education.
The second aspect — fairness — means that citizens should feel that all citizens of that country are
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treated equally and their contribution to the national tax system is determined on the basis of
individual ability to pay tax.

It is quite common that governments fail to consider the impact of tax on goods as a source of tax
revenue when taxes are imposed on goods, and the impact of tax on use of income when taxes
are imposed on production inputs (people buy less). Therefore, it is useful to know some
principles of tax theory, which may or may not be taken into account in the development of
a national tax system. It has become an axiom that a person’s economic behaviour is the least
(or not at all) affected by a lump sum tax (i.e. a tax with a fixed amount). Lump sum taxes are not
popular among politicians, because in case of these taxes it is difficult to observe the
ability-to-pay principle and the imposition of a general lump sum tax (such as several personal or
head taxes) makes taxation very unfair. For that reason, lump sum taxes are considered
the standard of efficiency, but they have marginal importance as an instrument of tax policy.
(Ulst, Hanson 1996: 55, 57).

Tax revenue is the most important source of revenue for the state budget. Taxes provide the
state with funds for general administration and provision of services to its citizens. All people use
the benefits offered by the society, but if people do not pay taxes, the state will not have enough
funds and these benefits will become unavailable. (Maksud ... 2011). The aim of the Estonian
Government is to partially restructure the tax system, thereby shifting the tax burden from income
taxation to taxation of consumption, use of natural resources and environmental pollution.
The Government tries to keep the tax system simple, stable and transparent, with a minimum
amount of exceptions and differences. (Riigi ... 2011).

The biggest source of revenue in the budget of the Republic of Estonia in 1994—1999 was value
added tax (VAT), followed by personal income tax and excise duties. Until 2000, revenue from
social tax (which was comparable to VAT revenue) was not counted as a part of the state budget.
Social tax receipts and the use of this revenue for specific purposes was outlined in an annex to
the budget. The excise duty system was also based on principles generally recognised in the
European Union. The share of excise duties in state budget revenue doubled in 1994-1999,
because the population’s ability to pay was very low following the currency reform. As a result,
the Government established low excise duty rates at first and the rates were repeatedly and
significantly raised over this period. (Raju 2012).

A bigger state budget also means bigger taxes. In turn, taxes reduce the resources available to
households, thereby also lowering the level of well-being. In the years of recession (2008-2010),
Estonia’s GDP fell by more than 20% and essentially diminished the state budget. In 2010,
O. Raju wrote, referring to tax receipt statistics, that the tax system had not been able to ensure
a stable stream of budgetary revenue and the decrease in budgetary revenue led to serious
consideration of raising the tax burden in Estonia (Raju 2010: 347-348). The Estonian
Government does not currently have plans to increase the general tax burden, but certain
measures have been taken, including a rise in some tax rates (value added tax rate raised to
20% in 2009; excise duty rates).

It is virtually impossible for the Government to change its policy only in one area.
The Government must comply with budgetary restrictions: tax revenue plus deficit increase
(annual increase in government debt) must equal total expenditure. Putting up taxes is an issue
that all governments face from time to time. The current situation in Europe has also put a strong
focus on taxes. If revenue is not sufficient, governments have to find solutions to many
complicated problems. Borrowing money is only a temporary solution; mostly, governments have
no other choice but to raise taxes. Changing tax rates is always a complicated process. It may
entail changes that were not planned originally. Since every tax change is associated with many
problems, governments must carry out a thorough analysis before taking any action and consult
the experts of the relevant field. Hastily made changes cause problems and, in the long run,
the damage may even be greater than the gains.

In the coordination of economic policy, sustainability of the state budget, increasing the efficiency
of government expenditure and improving the quality of revenues are considered especially
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important by the Estonian Government. Estonia’s goal is to preserve its stable and simple tax
system. Estonia supports the overall idea that indirect taxes in the European Union should be
harmonised, i.e. there should be as few exceptions in the VAT and excise duty system
as possible. A uniform consolidated tax base is being developed for corporate income tax — from
Estonia’s perspective, it is important that the solution would have a wide tax base, be simple and
transparent and would not adversely affect the enterprises operating in Estonia. (Raig 2008:
175-176). According to the economist O. Raju (2009), the characteristics of the Estonian tax
system have been a relatively low tax burden, a level of simplicity approaching primitivism (which
has reduced the role of taxes as an automatic stabiliser) and the big proportion of indirect and
consumption taxes. Among fundamental changes has been the experiment that virtually
abolished corporate income tax starting from 2000. The social tax system in Estonia is unique,
as no other similar systems are known. (Raju 2009: 73-74). It is very difficult to develop a tax
policy that satisfies all stakeholders. Heldur Meerits, an investor and one of the founders of
Hansapank, has stated in his book “Véikesed ja suured” that, in terms of the tax base, Estonia
should continue its current policy that allows very few exceptions (Meerits 2009: 71)

In 2011, Eurostat and the European Commission issued a publication on taxation trends in the
European Union, comparing tax systems and tax policies. One of the main observations is that,
on average, the European Union is a high tax area and the tax burden is higher than in many
non-EU countries. In that report, Estonia is ranked in the middle, with a few top and bottom
positions. For example, the share of consumption taxes in Estonia is one of the highest in the
European Union. In case of capital taxes, Estonia is at the bottom with Latvia and Lithuania.
The same report mentions Estonia in connection with the sharp rise in tax burden (Tingas
2011: 32-34).

Efficiency is an important aspect of taxation, but fairness is even more important. Many authors
believe that a good tax system should be simple. But there are also authors who believe that
excessive simplicity in a tax system leads to a situation where all taxpayers are considered equal
(also in terms of their ability to pay tax). Since people from different social strata have a different
ability to pay, governments should use exceptions and incentives more frequently and a simple
solution is not always efficient and fair. The authors of this article believe that the high tax burden
in Europe is not sustainable in the long term, although it may have been necessary temporarily.
The tradition of paying big pensions and benefits is changing, since the population of Europe is
ageing and there are fewer taxpayers. It can already be foreseen that tax policies will need to be
changed all over Europe in the very near future.

Estonia joined the European Union in 2004 and thereby also became a competitor in the common
market. The competition concerns both goods and production inputs. At the time of accession,
Estonia could not compete with other countries in terms of the wages paid to the labour force.
Therefore, a substantial flow of labour to Europe was likely. External labour migration usually
causes a fast growth in wages and offers an opportunity to vigorously restructure the tax system
as well as local government financing. (Raju 2012). The tax system should be changed due to the
great share of indirect taxes in Estonia, which have a greater impact on people with small
incomes and contribute to social inequality. There was no sharp rise in wages in 2012, but the
loss of labour force to other European countries is becoming a problem for Estonia.

Excise duties and their impact on consumption

Excise duties are consumption taxes which are used to tax a specific group of commodities
(Lehis 2007: 40). Excise duties have been used since the restoration of Estonia’s independence,
but the duty rates have continually increased and the taxation objects have also changed.
Excise duties are indirect taxes and in that respect similar to value added tax. Value added tax
can be considered a universal consumption tax, while excise duties are additional specific taxes
next to value added tax (ibid.: 40). The tax burden is borne by end-consumers who use excise
goods non-commercially, but the tax is collected and paid by the enterprises that produce or
import goods. Consumption is taxed by increasing the price of products. For consumers,
excise tax is more hidden than value added tax, because the seller’s invoices do not specify the
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excise duty included in the price paid. In addition to the fiscal purpose (generation of state
revenue), excise duties also have a considerable role in limiting consumption and regulating
the market. Excise duties limit the consumption of goods that are bad for health or
the environment. (Elling 2012).

The purpose of excise duty is to tax the consumption of specific goods regardless of the origin of
the goods. In the first years after the restoration of independence, domestic beer and tobacco
products were subject to lower excise duty rates in Estonia, but the Government was forced to
stop such preferential treatment on the order of the European Union and the World Trade
Organization (WTO). In Estonia, the following goods are subject to excise duty:

= alcohol

= tobacco products

= fuel

= natural gas

= electricity

= packaging (Elling 2012).

According to the estimate of the Ministry of Finance, revenue from excise duties will increase by
6.2% on average in the period 2012—2015 and the projected revenue for 2015 is 877.4 million
euros. The receipts of tobacco excise duty were boosted by the 10% increase in the tax rate
in 2012 and will be boosted further by a similar tax increase in 2013. (Riigi ... 2011). The rising
excise duty rates should increase the revenue received by the state, provided that there is no
upsurge in illegal trade. The current Alcohol, Tobacco, Fuel and Electricity Excise Duty Act, which
was adopted on 4 December 2002, has been amended 26 times (most recently on 1 January
2013). The main reason for these amendments has been the need to raise excise duty rates.

Since excise duties affect the prices of goods and thus the imposition of excise duties may hinder
the free movement of goods in the common market, the European Union is harmonising the
regulations concerning excise duties. The main legal act governing this is Council Directive
92/12/EEC of 25 February 1992 on the general arrangements for products subject to excise duty
and on the holding, movement and monitoring of such products (the so-called horizontal
Directive). The directive regulates three excise duties: alcohol, tobacco and fuel excise duties.
With Estonia’s accession to the EU, the customs frontier between Estonia and EU Member
States was abolished, but excise duties are still imposed based on the country of destination.
Taxation also depends on whether the goods are being purchased by an enterprise or natural
person of the other country. (Lehis 2007: 42—43).

The Estonian tax system, including excise duties, has undergone many changes over twenty
years. The early 1990s were a period when the tax system was still being built, making constant
changes an inevitability. On the other hand, Estonia’s accession to the European Union in 2004
also meant some obligatory changes. Excise duty rates were mostly raised. Since the
consumers’ ability to pay has grown steadily, excise duty rates have also increased.

Tobacco excise duty rates were raised gradually over six years after accession. The outcome
of this complicated system of changes is an increase in the prices of tobacco products.
Considering the relatively low price elasticity of tobacco products, the tax incidence falls mostly
on buyers, meaning that the burden of this tax is ultimately borne by consumers. (Raju 2012).
In the European Union, tobacco products are subject to a minimum rate of excise duty which the
Estonian Government must also comply with. In Estonia, the excise duty rate for cigarettes was
most recently raised on 1 January 2013; the last tax raise before that took place at the beginning
of 2012. The average cost of a pack of legal cigarettes rose to 2.21 euros in 2010 (from 2.04
euros in 2009), causing a simultaneous increase in the price of illegal cigarettes. Although
contraband cigarettes are significantly cheaper than legal cigarettes, the price difference between
the two has decreased over time. At the end of the 1990s, illegal cigarettes were, on average,
two times cheaper than legal cigarettes. Their prices differed 2.5 times in 2008 and again
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two times in 2009. But in 2010, legal cigarettes were 1.8 times more expensive than illegal
cigarettes. (Orro et al. 2011a: 17).

Tobacco excise duty rates have increased since 2006, although not every year. There has been
no rise in the excise duty rates for cigars and cigarillos. The possible reason is that their tax rate
is already high and these products are probably consumed less than cigarettes. The duty rate for
cigarettes has increased the most. The Estonian Parliament has passed amendments to the
excise duty act, whereby the excise duty rate for tobacco products will rise 10% in 2013. After this
raise, the duty rate charged in Estonia will be closer to the EU minimum rates for tobacco
products that enter info force in 2014. As a result of this raise, the average retail price of
cigarettes is expected to increase to about 2.56 euros per pack. In 2013, the minimum excise
duty payable on cigarettes will rise from 80 euros (the rate in 2012) to 84.80 euros per 1,000
cigarettes. Estonia has to raise the minimum excise duty payable to 90 euros per 1,000 cigarettes
by the end of 2017 the latest. The excise duty rate for cigarettes will be raised from the level
42.18 euros + 33% (the rate in 2012) to the level 47.63 euros + 33%. The rising excise duty rates
for tobacco products are expected to increase the revenue from excise duties and VAT by nine
million euros in 2013. The raise also contributes to public health protection and may reduce legal
consumption by nearly four percent. In 2012, the excise duty rate for tobacco products was also
raised by 10% (Maksu- ja Tolliamet 2012).

Figures 1 (p. 61) and 2 (p. 61) offer an overview of tax receipts and the share of excise duties in
tax revenue in Estonia in 2006-2010. Since 2006, the share of alcohol excise duty in total
revenue from excise duties has increased by 0.29 percentage points and the share of tobacco
excise duty by 0.64 percentage points — thus, the share of tobacco excise duty has increased
more.

In 2010, the revenue from alcohol excise duty was 165.21 million euros, which accounted for
a quarter of total state revenue from excise duties. Since 2000, receipts of alcohol excise duty
have decreased by about 11 percentage points. In 2010, alcohol excise duty accounted for 4.1%
of Estonia’s total tax revenue. Since the alcohol excise duty rates were raised in 2010 (by about
10%), the share of alcohol excise duty in total tax revenue increased a little in both 2009 (greater
quantities were bought before the tax raise) and 2010. In the EU, Estonia is among those
countries that impose relatively high duties on alcohol (Orro et al. 2011b: 16). Tax revenue
decreased in 2009 and 2010, but the revenue from alcohol excise duty was on the rise.
The revenue from excise duties has increased in general (Figure 1, p. 61). One of the reasons is
the higher rates of excise duty, but also the efforts of the Estonian Tax and Customs Boards in
the collection of taxes and in the discovery of violations.

Consumption of alcoholic beverages and excise duties

Next, the consumption of alcoholic beverages and the impact of excise duties on consumption
will be analysed. Since one of the reasons for the implementation of excise duties is
the restriction of consumption, it would be interesting to see whether the excise duties have had
the desired impact. Alcohol policy covers more than taxation, although taxes are an important
part of this policy. There are many problems in this area. In Estonia, one of the biggest problems
is that alcohol is sold in very many places. According to the Estonian Institute of Economic
Research, the number of sales points selling strong alcoholic beverages per 100,000 inhabitants
in Estonia was 197 in 2011 (Orro et al. 2011b: 89). The same figure is only 6 for Finland and
5 for Norway. As defined in this article, alcohol comprises beer, wine, intermediate products and
other alcohol (Alkoholi- ... 2002). Figure 3 (p. 62) outlines the alcohol excise duty rates in 2010
in Estonia, Finland and Sweden and in the European Union on average.

Estonia has lower excise duty rates than Finland and Sweden. Although the excise duty rates in
Estonia are higher than the EU minimum rates, there is enough room for improvement.
The excise duty rate for strong alcoholic beverages in Estonia is 25.31 euros lower than in
Finland and 35.02 euros lower than in Sweden. The difference in duty rates is justified, since
Estonian consumers have a lower ability to pay tax. But it could be asked if the excise duty rates
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are optimal. In the 4th quarter of 2010, average monthly wages in Estonia were 814 euros
according to Statistics Estonia, and the average monthly wages in Finland were 2,600 euros
according to the Finnish Working Life Information Point (Keskmine ... 2011; Information ... 2012).
The difference in wages is more than threefold, but the difference is excise duty rates is slightly
smaller. Thus, the current excise duty rates for strong alcoholic beverages in Estonia seem
reasonable. The duty rates should be raised when the average wages increase. At the same
time, the rise in excise duty rate should not be greater (in percentage terms) than the increase in
wages, as this may lead to greater consumption of illegal alcohol and, as a result, the state will
lose tax revenue. Figure 4 (p. 63) shows the development of alcohol excise duty rates in Estonia.

The biggest increase has occurred in the excise duty rate for other alcohol, i.e. strong alcoholic
beverages. Since 2006, beer excise duty has risen by 1.72 euros, wine excise duty by 9.91
euros, the excise duty for intermediate products (18% ethanol content) by 48.83 euros and
the excise duty for other alcohol by 447.38 euros. The excise duty rates have risen steadily and
show a continuing upward trend (in 2012, beer excise duty was 5.7 euros). This can be
considered a positive development, because alcohol consumption has to be limited and raising
prices is one way to do this. In Germany, for example, beer excise duty is lower (1.97 euros in
2010) than in Estonia (5.43 euros in 2010), but we cannot model our tax system after the German
practice and traditions (Orro et al. 2011b: 90). It is important to consider the specific nature and
culture of each country. Culturally speaking, Estonia is closer to the Nordic countries than Central
European countries.

Figure 5 (p. 63) outlines the consumption of alcohol in Estonia based on a survey of the Estonian
Institute of Economic Research. It indicates that the amount of alcohol sold and consumed in
Estonia has decreased over the years.

The price of alcohol depends on excise duty (among other things) and the price affects the
quantity of alcohol bought. High prices may boost the sales of illegal alcohol. The survey
conducted by the Estonian Institute of Economic Research did not show any significant increase
in the sales of illegal alcohol. In 2003, illegal sales amounted to 1.1 litres of pure alcohol per
inhabitant, whereas in 2010 this figure was 0.67 litres of pure alcohol per inhabitant. There has
been a downward trend, which will continue with the right alcohol policy. Figure 5 (p. 63) shows
that alcohol consumption was the highest in Estonia in 2007, after which it has been in decline.
In 2006-2010, the quantity consumed has decreased by 1.72 litres per inhabitant, while the
excise duty rate for strong alcoholic beverages has increased.

In its survey, the Estonian Institute of Economic Research lists the prices of alcoholic beverages
in supermarkets in the residential districts of Tallinn and other European capitals. It shows that in
2010 a 0.5-litre glass bottle of beer cost 0.87 euros in Tallinn, 0.7 euros in Riga and 2.02 euros in
Helsinki (the prices include VAT and the bottle deposit). In case of vodka (alcohol content
38-40%), the price was 8 euros in Tallinn, 6.21 euros in Riga and 16.35 euros in Helsinki for
a 0.7-0.75-litre glass bottle of vodka (Orro et al. 2011b: 40). In Helsinki, alcoholic beverages are
significantly more expensive than in Tallinn and Riga; at the same time, the prices in Riga are
cheaper than in Tallinn. Alcohol policy is also pricing policy, and if the prices in Estonia are much
higher than the prices in neighbouring countries, it is likely that people will go and buy alcohol
where it is cheaper. In its tax policy, Estonia has to consider the tax policy of Latvia, because the
lower prices in Latvia attract Estonian customers to buy alcohol in Latvia (just like the cheaper
prices in Estonia attract Finnish customers to Estonia).

Figure 6 (p. 64) compares alcohol consumption in Estonia and in the Nordic countries. It also
shows the excise duty rates for strong alcoholic beverages.

Compared to Norway, the excise duty rate in Estonia is 57.68 euros smaller and the quantity of
alcohol consumed is 3.7 litres bigger. The figure shows a clear connection between the excise
duty rate and the amount of alcohol consumed: the correlation coefficient is r = —0.95. This is
a strong negative correlation, meaning that consumption is smaller with higher tax rates, and vice
versa. If we compare the excise duty rates for wine, beer and strong alcoholic beverages in
Estonia and alcohol consumption in 2006-2010, the correlation coefficient is r = —0.70.
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Thus, there is a strong negative correlation here as well. Since higher excise duty rates mean
smaller consumption, Estonia should also continue to raise the duty rates for alcoholic
beverages. When raising alcohol excise duty rates, it is important to remember that the retail
price of alcohol should increase slightly faster than people’s incomes and faster than the prices of
other goods — consumption can be influenced through pricing. The tax rates should not be raised
too sharply, as this might lead to increased consumption of illegal alcohol and cause more work
for the Estonian Tax and Customs Board and the police. Based on the data provided by
S. Raidma, Chief Specialist at the Estonian Tax and Customs Board, the quantity of pure alcohol
seized by the customs control authorities decreased from 2008 (49,240 litres) to 2010 (11,763
litres), but then rose in 2011 (57,644 litres) (Raidma 2012). Thus, the data for at least three years
show that the raising of duty rates has not caused an increase in the quantity of illegal alcohol
smuggled into Estonia. Introducing changes in taxation is always a complicated process, but
changes are inevitable in certain situations.

Consumption of tobacco products and tobacco excise duties

As defined in this article, tobacco products comprise cigars, cigarillos, cigarettes, smoking
tobacco and chewing tobacco (Alkoholi- ... 2002).

According to the study “Health Behaviour Among Estonian Adult Population, 2010” carried out by
the National Institute for Health Development and covering the population aged 16—64, 37% of
men and 19% of women in Estonia smoke every day. In the age group 16—64, the share of
smokers among women is two times smaller than among men. About a quarter of men and
slightly more than half of women have never smoked. Based on the level of education, the share
of smokers is the biggest among people with primary or basic education — as much as half of
men and 35% of women. The share of smokers is the smallest among people with higher
education: 18% of men and 11% of women. The share of smokers among men in rural areas is
bigger than in urban areas, whereas in case of women the share of smokers is bigger in urban
areas (except for Tallinn). The share of smokers is the biggest among the unemployed, people
who live alone and people (both men and women) with a low income (Rahno 2011: 46).

According to the study of the Estonian Institute of Economic Research, 24% of the adult
population in Estonia were smokers in 2010. The proportions of non-smokers and smokers did
not change very much compared to the previous year. The share of non-smokers was 76%.
However, there has been an increase in the share of daily smokers among smokers — from 17%
in 2009 to 19% in 2010. The share of occasional smokers among smokers has fallen from 8% in
2009 to 5% in 2010. After 2007 (when 31% of the respondents were smokers), the share of
smokers has been in decline. In 2010, daily smokers smoked 14 cigarettes per day on average,
which was the same as in 2009. Smoking is more common among men, but the share of men
among smokers has steadily decreased. In 1979, the share of smokers was 49% among men
and 18% among women — the latter has not decreased over the years. In recent years, the share
of women among smokers has increased (Orro et al. 2011a: 5).

Figure 7 (p. 65) outlines the excise duty rates for cigarettes and the sex distribution of smokers in
Estonia in 2006-2010. Since cigarettes are the most popular tobacco product, the excise duty
rate for cigarettes has been used as the basis.

Since 2008, the share of smokers has decreased, but the spread of smoking among women is
a problem. There is a negative correlation between the share of smokers and the excise duty rate
— r =-0.89. It is likely that the raising of excise duty rates has reduced the share of smokers.
Figure 7 (p. 65) and the correlation coefficient indicate that the excise duty rate has achieved
the desired result. Further studies over a longer period will show whether this trend continues and
whether a rise in the excise duty rates would achieve the desired outcome in the future as well.

Figure 8 (p. 66) shows the excise duty rates for cigarettes in Estonia and compares the share of
smokers in Estonia and in other selected European countries.
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There is a negative correlation (correlation coefficient r = —0.83), whereby the share of smokers
has decreased as duty rates have risen. According to 2008 data, the share of smokers was the
biggest in Latvia and the smallest in Sweden (among the countries compared). The excise duty
rate for cigarettes was 72.82 euros per 1,000 cigarettes in Latvia and 140.25 euros per 1,000
cigarettes in Sweden. The share of smokers was 27.9% and 14.5%, respectively. We can
conclude that a higher duty rate for cigarettes is one of the reasons for the decreased share of
smokers.

In its report, the WHO Regional Office for Europe has made several policy recommendations for
limiting the consumption of tobacco products (Joint ... 2011: 44). One of the recommendations is
that the excise duty rates for cigarettes and for smoking tobacco (for rolling of cigarettes) should
be harmonised, as the difference is currently too big and could encourage the choice of the
cheaper product. However, higher tax rates and the resulting higher prices could cause
an unwanted boost in illegal trade. The only solution is to educate the population, so that people
choose the legal products because they consider it to be the right thing to do. Illlegal trade cannot
be abolished completely, but it is always possible to make more efforts to reduce it. Many people
in Estonia struggle financially, which forces people to buy where it is cheaper. The survey
conducted by the National Institute of Economic Research in 2011 showed that in recent years
there has been an increase in the share of respondents who do not buy illegal cigarettes,
because that would mean supporting the criminal world. In 2010, this reason was cited by 43%
of people smoking legal cigarettes, up from 38% in 2009. There has been a rather significant
decrease in the share of respondents who said that their financial situation allows them to buy
legal cigarettes. In 2009 this response was given by 44% of people smoking legal cigarettes,
while in 2010 only 37% chose this response. This indicates that the average purchasing power of
consumers decreased due to widespread unemployment and reduced incomes, while the price of
legal cigarettes increased (Orro et al. 2011a: 8-9). The situation could be improved by adopting
a national tobacco policy, allocating funds for prevention and raising awareness.

The share of illegal cigarette trade has increased compared to 2009 (when it was 25-30%),
as in 2010 the share of illegal cigarettes in the domestic cigarette market was 27-31%, according
to the estimate of the National Institute of Economic Research (Table 1, p. 67). Compared to
2009, the quantity of illegal cigarettes sold did not change, but the value of sales increased.
It is estimated that the state lost about 57 million euros of excise and VAT revenue due to illegal
trade in 2010, which is a significant amount (Orro et al. 2011a: 24). When tax rates are raised,
there is always the risk that illegal trade will spread and increase, but this cannot be an obstacle
to the imposition of taxes. The state must find ways to restrict illegal trade. According to the
customs control authorities, the quantity of illegal cigarettes seized has varied greatly from year to
year. The number of illegal cigarettes seized was 6.5 million in 2008, 14.7 million in 2009 and
9.9 million in 2010 (Raidma 2012). Although the excise duty rate was not raised in 2009,
the number of cigarettes seized increased. In 2010, the excise duty rate increased, but the
quantity of cigarettes seized decreased. These data suggest that an increase in the tobacco
excise duty rates does not have any significant impact on illegal cigarette trade. Instead, the
reason could be more successful efforts of the customs control authorities.

Conclusion

The imposition of a fixed tax rate is complicated: the tax rate should not be too high (so that it
hinders economic growth) nor too low (making governments unable to cover their expenditure).
Tax policy is the distribution of the tax burden between different objects and taxable persons.
Tax policy has a strong impact on the development of a country, since tax revenue is the most
important source of income for countries. It is important to follow the principles of fairness and
efficiency: taxpayers should not be overburdened by taxes, but the state should be able to fulfil its
primary functions.

The raising of excise duty rates has had a positive impact on the consumption of alcoholic
beverages and tobacco products in Estonia: their consumption has decreased, which fulfils one
of the main purposes of excise duty rates. The Government should continue to raise tax rates in
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the future and already has plans to do this. However, there are some risks here, for example,
the sales of illegal goods could increase and the state could lose tax revenue. It is also important
to monitor the alcohol and tobacco policy of the neighbouring countries. Given the opportunity,
people will go and buy cheaper products across the border. A major risk is associated with
Russia and the Estonian—Russian border in Narva. It is the job of the Estonian Tax and Customs
Board and the police to track and limit the movement of illegal goods, and this can be regulated
on the national level. lllegal trade has always existed and is likely to exist in the future, because it
is impossible to control everything. Tax rates will be raised in the future and will cause several
problems. The prices of alcoholic beverages and tobacco products should not rise faster or
slower than average wages. On the other hand, the excise duty rates should be raised closer to
the rates in nearby countries, especially Finland. Estonia cannot always compare itself to the
Nordic countries, but it is important to adopt solutions that have proved successful as well as
learn from the mistakes of other countries.
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POHINAITAJAD, 2008-2013
MAIN INDICATORS, 2008-2013

Tabel 1. Pohinditajad aastate ja kvartalite kaupa, 2008—2013
Table 1. Main indicators by years and quarters, 2008-2013

Periood Keskmine Keskmise Keskmine Héivatud® Té6tud’
brutokuupalk, brutokuupalga muutus vanaduspension
eurot® eelmise aasta sama kuus, eurot®
perioodiga vorreldes, tuhat
%a
Average monthly Change of average Average Employed® Unemployed®
gross wages and  monthly gross wages monthly
salaries, euros® and salaries over old-age
corresponding period  pension, euros” thousands
of previous year, %
2008 825 13,9 278,4 656,5 38,4
2009 784 -5,0 301,3 595,8 95,1
2010 792 1,1 304,5 570,9 115,9
2011 839 5,9 305,1 609,1 86,8
2012 312,9 624,4 70,5
2008
| kvartal 788 19,5 240,7 656,5 28,7
Il kvartal 850 15,2 2911 656,6 27,3
Il kvartal 800 14,8 291,0 660,5 43,9
IV kvartal 838 6,9 290,8 652,6 53,5
2009
| kvartal 776 -1,5 290,9 612,1 79,0
Il kvartal 813 -4,4 305,1 592,6 92,2
Il kvartal 752 -5,9 304,8 598,1 102,3
IV kvartal 783 -6,5 304,6 580,5 106,7
2010
| kvartal 758 -2,3 304,5 553,6 136,9
Il kvartal 822 1,2 304,8 558,8 127,7
Il kvartal 759 0,9 304,4 578,2 105,9
IV kvartal 814 3,9 304,2 592,9 93,2
2011
| kvartal 792 4,5 304,7 591,3 99,3
Il kvartal 857 4,2 305,1 602,6 92,1
Il kvartal 809 6,6 304,6 627,8 77,0
IV kvartal 865 6,3 306,0 614,5 79,0
2012
| kvartal 847 6,9 303,4 614,3 79,6
Il kvartal 900 5,0 316,2 624,3 71,0
Il kvartal 855 57 316,1 634,4 67,9
IV kvartal 916 5,9 315,9 624,7 63,7
2013
| kvartal 900 6,3 315,9 623,1 70,8

#1999. aastast ei hdlma keskmine brutokuupalk ravikindlustushivitist.

® Sotsiaalkindlustusameti andmed.

¢ 15-74-aastased.

@ Since 1999, the average monthly gross wages and salaries do not include health insurance benefits.
" Data of the Social Insurance Board.

¢ Population aged 15-74.
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T60j6us To6hdive  Toodtuse maar” Tarbijahinna- Tod6stustoodangu Period
osalemise maar’ indeks tootjahinnaindeks
maar®
% muutus eelmise aasta sama
perioodiga vorreldes, %
Labour force  Employment  Unemployment Consumer price Producer price
participation rate® rate® index index of industrial
rate’ output
% change over corresponding period of
previous year, %
66,6 63,0 55 10,4 7.2 2008
66,5 57,4 13,8 -0,1 -0,5 2009
66,4 55,2 16,9 3,0 3,3 2010
67,6 59,1 12,5 5,0 4,4 2011
67,9 61,0 10,2 3,9 2,3 2012
2008
65,7 63,0 4,2 11,1 8,2 1st quarter
65,6 63,0 4,0 11,4 7,3 2nd quarter
67,6 63,3 6,2 10,9 8,2 3rd quarter
67,7 62,6 7,6 8,3 5,9 4th quarter
2009
66,5 58,9 11,4 3,1 2,1 1st quarter
65,9 57,0 13,5 -0,3 -0,6 2nd quarter
67,4 57,6 14,6 -1.1 -1,6 3rd quarter
66,2 55,9 15,5 -2,0 -2,0 4th quarter
2010
66,7 53,5 19,8 0,3 0,2 1st quarter
66,4 54,0 18,6 3.2 3.4 2nd quarter
66,1 55,9 15,5 3,3 4,4 3rd quarter
66,3 57,3 13,6 5,2 53 4th quarter
2011
67,1 57,4 14,4 54 53 1st quarter
67,5 58,5 13,3 5,2 5,2 2nd quarter
68,5 61,0 10,9 53 43 3rd quarter
67,3 59,7 11,4 4,1 3,1 4th quarter
2012
67,7 60,0 11,5 4.4 3,3 1st quarter
67,9 60,9 10,2 3,9 2,0 2nd quarter
68,6 61,9 9,7 3,7 1,9 3rd quarter
67,2 61,0 9,3 3,7 2,1 4th quarter
2013
67,7 60,8 10,2 3,5 4,6 1st quarter

@ 15-74-aastased.
? Population aged 15-74.
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Tabel 1. Pohinditajad aastate ja kvartalite kaupa, 2008-2013
Table 1. Main indicators by years and quarters, 2008-2013

Periood Toéostus- Elektrienergia Ekspordi- Impordi-  Ehitushinna-  Ehitusmahu-
toodangu toodangu  hinnaindeks  hinnaindeks indeks indeks®
mahuindeks® mahuindeks®

muutus eelmise aasta sama perioodiga vorreldes, %

Volume index Volume index  Export price  Import price  Construction  Construction
of industrial ~ of electricity index index price index volume index”
production®  production®

change over corresponding period of previous year, %

2008 -5,1 -13,2 4,2 5,8 3,4 -13,2
2009 -24,0 -17.1 -3,7 -5,4 -8,5 -29,8
2010 23,5 45,8 6,0 9,1 -2,8 -8,6
2011 19,9 0,8 9,8 11,2 3,1 27,3
2012 -0,1 -7,0 1,8 4,0 4,6 18,6
2008

| kvartal 1,2 -1,9 6,5 5,1 6,0 -3,7
Il kvartal -2,4 -22,8 4,9 6,8 4,2 -6,4
Il kvartal -2,3 38,2 3,7 8,6 3,1 -18,9
IV kvartal -16,4 -16,2 1,8 2,7 0,5 -20,5
2009

| kvartal -23,8 -0,1 -1,7 -4,9 -4,7 -32,6
Il kvartal -31,1 -5,9 -4,5 -71 -8,8 -29,8
Il kvartal -27,0 -31,8 -5,2 =71 -10,5 -29,9
IV kvartal -12,5 -27,7 -3,6 -2,5 -10,0 -27,2
2010

| kvartal 6,9 23,0 1,8 6,6 -71 -31,3
Il kvartal 23,2 44,3 6,2 10,7 -3,4 -13,2
1l kvartal 281 54,4 7,7 8,4 -0,9 57
IV kvartal 35,7 71,0 8,3 10,8 0,6 -0,5
2011

| kvartal 31,5 5,1 9,4 13,5 1,5 35,0
Il kvartal 25,5 4,7 10,6 11,6 3,2 12,0
Il kvartal 19,5 3,2 10,3 11,6 3,0 26,1
IV kvartal 6,5 -8,1 8,9 8,4 4,5 39,7
2012

| kvartal 0,1 -17,3 5,0 5,8 5,0 27,9
Il kvartal 0,2 -8,0 1.4 4,4 4,7 30,0
Il kvartal -1,7 -3,1 0,5 3,0 5,0 14,6
IV kvartal 1.1 1,9 0,4 2,9 3,7 8,6
2013

| kvartal 3,5 221 -0,8 -0,1 5,6 1,6

@2012.-2013. aasta andmed pohinevad lihiajastatistikal.

® Ehitustéod Eestis ja valisriikides, 2012.-2013. aasta andmeid véidakse korrigeerida.
Toostustoodangu mahuindeksi ja ehitusmahuindeksi puhul statistika Eesti majanduse
tegevusalade klassifikaatori EMTAK 2008 jargi.

@ Short-term statistics for 2012—-2013.

b Construction activities in Estonia and in foreign countries. The data for 2012—2013 may be revised.
In case of volume index of industrial production and construction volume index, statistics according to
the Estonian Classification of Economic Activities EMTAK 2008 (based on NACE Rev. 2).
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Jarg — Cont.
Péllumajandus- Pdllumajandus- Sisemajanduse  Jooksevkonto Ettevotete Period
saaduste  saaduste toot- koguprodukt osatahtsus mutgitulu,
tootjahinna- mise vahendite (SKP) aheldamise SKP-s, %" miljonit eurot,
indeks ostuhinnaindeks meetodil® jooksev-
muutus eelmise aasta sama perioodiga vorreldes, % hindades®
Agricultural Agricultural input Gross domestic Balance of Net sales of
output price price index product (GDP) by current account enterprises,
index chain-linking  as percentage  million euros,
method”® of GDP, %° current prices®
change over corresponding period of previous
year, %
4,5 10,4 -4,2 -9,2 40 836,9 2008
-22,4 -7,3 -14,1 2,8 32070,3 2009
20,9 2,0 3,3 2,9 357294 2010
18,3 11,7 8,3 1,8 42100,6 2011
1,4 4,0 3,2 -1,8 46 262,7 2012
2008
23,7 12,0 -3,4 -16,0 9767,9 1stquarter
15,5 13,2 -1,2 -8,6 10 785,4 2nd quarter
6,1 11,3 -1,8 -7,5 10 821,5 3rd quarter
-12,9 53 -10,0 -4,9 9462,1 4th quarter
2009
-21,0 -3,6 -11,6 -2,2 7710,8 1st quarter
-22,6 -6,9 -16,1 2,1 8299,0 2nd quarter
-25,4 -9,0 -18,6 6,6 8047,2 3rd quarter
-20,7 -9,8 -9,5 4,5 8 013,3 4th quarter
2010
1,7 -39 -3,0 -0,5 7644,2 1st quarter
11,2 -2,4 3,3 1,2 8911,1 2nd quarter
29,8 41 5,2 6,3 9330,0 3rdquarter
35,6 10,4 7,6 3,8 9844,1 4th quarter
2011
25,6 14,5 9,9 -4,4 9487,3 1st quarter
24,4 15,4 8,3 1,2 10 567,5 2nd quarter
13,8 10,3 98 6,3 10 829,2 3rd quarter
14,0 6,9 59 3,3 11 216,6 4th quarter
2012
41 3,2 3,4 -4,0 10 624,9 1st quarter
-5,8 2,7 2,2 -3,1 11 684,7 2nd quarter
-2,9 4.4 3,5 1,2 11821,2 3rd quarter
7.4 57 3,7 -1,8 12 131,9 4th quarter
2013
13,2 55 1,1 -3,9 12 068,6 1st quarter

@ Referentsaasta 2005 jargi. Andmeid on korrigeeritud.

® Eesti Panga andmed.

¢ Andmed p&hinevad liihiajastatistikal. Statistika Eesti majanduse tegevusalade klassifikaatori EMTAK 2008 jérgi.
? Reference year 2005. The data have been revised.

® Data of the Bank of Estonia.

¢ Short-term statistics. Statistics according to the Estonian Classification of Economic Activities
EMTAK 2008 (based on NACE Rev. 2).
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Tabel 1. Pohinditajad aastate ja kvartalite kaupa, 2008—-2013
Table 1. Main indicators by years and quarters, 2008—-2013

Periood Riigieelarve  Riigieelarve  Riigieelarve Eksport® Import®  Kaubavahe-
tulud® kulud® tulude tlekaal tuse bilanss®
kuludest®

miljonit eurot, jooksevhindades

b

Revenue of Expenditure of Surplus of Exportsb Imports Balance of
state budget® state budget® state budget® trade”
million euros, current prices
2008 5423,2 5759,2 -336,0 8470,1 10 896,4 -2426,4
2009 5476,3 5425,6 50,7 6 486,9 7 269,9 -783,0
2010 5610,2 5392,8 217,4 8743,0 9268,3 -525,3
2011 5 889,6 6 120,6 -231,0 12 013,9 12721,2 -707,3
2012 6 427,2 6 567,2 -140,0 12 549,5 13761,8 -1212,3
2008
| kvartal 12975 1258,8 38,8 2011,8 2 660,7 -648,9
Il kvartal 1376,3 14147 -38,4 22214 28544 -633,0
Il kvartal 1388,1 1352,6 35,5 2 199,7 2798,2 -598,5
IV kvartal 1361,3 1733,2 -371,9 2037,3 2583,0 -545,8
2009
| kvartal 1217,8 1258,8 -40,9 1497,9 17541 -256,2
Il kvartal 12975 1381,6 -84,2 1627,9 1772,2 -144,3
Il kvartal 13771 1172,4 204,6 1651,0 18245 -173,5
IV kvartal 1 584,0 1612,8 -28,9 1710,2 1919,1 -208,9
2010
| kvartal 1286,6 1155,2 131,4 17754 1965,8 -190,4
Il kvartal 12794 1351,9 -72,5 20714 2 253,7 -182,3
Il kvartal 1513,4 1317,5 195,9 22511 2 355,5 -104,4
IV kvartal 1530,8 1 568,1 -37,3 26451 2693,3 -48,2
2011
| kvartal 1521,2 1532,8 -11,6 2739,7 2991,0 -251,3
Il kvartal 15422 1479,0 63,2 31759 33244 -148,5
Il kvartal 1384,5 1391,0 -6,4 3057,9 3216,9 -158,9
IV kvartal 14417 1717,9 -276,2 3040,3 3189,0 -148,6
2012
| kvartal 1519,9 1472,7 47,2 3002,1 3270,2 -268,1
Il kvartal 1602,4 1 500,1 102,3 3090,5 3426,6 -336,1
Il kvartal 1484,8 1767,5 -282,7 32974 3538,5 -241,1
IV kvartal 1 820,1 1826,9 -6,8 3159,5 3526,5 -367,0
2013
| kvartal 1373,6 1490,3 -116,7 30884 3332,2 -243,8

@ Rahandusministeeriumi andmed.

® Jooksva aasta andmeid tapsustatakse iga kuu, eelmiste aastate andmeid kaks korda aastas.

@ Data of the Ministry of Finance.

® Data for the current year are revised monthly; data for the previous years are revised twice a year.

84 EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA



POHINAITAJAD MAIN INDICATORS

Jarg — Cont.
Jaemilgi  Séitjatevedu, Kaubavedu, Lihatoodang Piima- Muna- Period
mahuindeksi  tuhat sGitiat®  tuhat tonni® (eluskaalus)® toodang® toodang®
muutus eelmise muutus eelmise aasta sama perioodiga
aasta sama vorreldes, %
perioodiga
vérreldes, %°
Change of retail Carriage of Carriage of  Production Production of  Production
sales volume  passengers, goods, of meat milk® of eggs’®
index over thousands® thousand (live weight)°
corresponding tonnes® change over corresponding period
period of pre- of previous year, %
vious year, %°
-3 193 378,8 89 619 4,2 0,0 -7,0 2008
-16 188 159,1 67 681 1,7 -3,3 18,3 2009
-3 173 695,7 79127 -1,3 0,7 5,0 2010
6 171 364,9 81057 6,0 2,5 1,0 2011
8 200 746,5 78 142 -4,4 4,1 -4,9 2012
2008
2 49 493,8 23 249 59 24 -39,4 1st quarter
-1 46 465,4 21989 9,4 -2,8 -25,3 2nd quarter
-3 49 183,0 22 287 -2,2 -0,1 -2,1 3rd quarter
-8 48 236,6 22 094 4.1 3,0 85,3 4th quarter
2009
-15 46 653,5 17 484 0,7 -2,9 45,0 1st quarter
-14 43 358,7 16 590 -2,5 -2,4 23,6 2nd quarter
-17 47 371,9 16 854 9,2 -4,6 0,2 3rd quarter
-16 50 775,0 16 754 0,0 -3,4 13,8 4th quarter
2010
-11 44 930,7 18 537 -5,2 0,0 16,9 1st quarter
-6 40 496,6 18 807 2,2 0,9 8,3 2nd quarter
1 430771 20 318 -2,4 0,9 6,1 3rd quarter
4 45191,3 21465 0,0 1,1 -8,8 4th quarter
2011
4 44 512,2 21289 7.4 0 -3,3 1st quarter
5 42 984,4 19 932 54 3,2 6,1 2nd quarter
6 39 300,9 20 095 6,5 3.4 5,0 3rd quarter
7 44 567,4 19741 4,9 3,3 -3,4 4th quarter
2012
12 50 840,5 19 577 1,4 7,6 -0,9 1st quarter
8 50 919,1 19 396 -6,2 1,4 -5,7 2nd quarter
6 50 166,2 18 630 -6,7 3,4 -10,2 3rd quarter
5 48 820,8 20 538 -5,6 4,3 -2,6 4th quarter
2013
5 2,1 2,8 -1,1 1st quarter

@ Andmed pdhinevad liihiajastatistikal. 2012.-2013. aasta andmeid vdidakse korrigeerida. Statistika Eesti majanduse
tegevusalade klassifikaatori EMTAK 2008 jargi.

® Veoste kogus tonnides raudteel vdib olla kirjeldatud topelt, kui ks vedaja veab kaupa avalikul raudteel ja teine mitteavalikul
raudteel.

©2013. aasta andmed on esialgsed.

@ Short-term statistics. The data for 2012-2013 may be revised. Statistics according to the Estonian Classification of
Economic Activities EMTAK 2008 (based on NACE Rev. 2).

® The quantity of total freight in tonnes may be double in rail transport if one enterprise carries the freight on public railway
and the other on non-public railway.

° The data for 2012 are preliminary.

EESTI STATISTIKA KVARTALIKIRI. 2/13. QUARTERLY BULLETIN OF STATISTICS ESTONIA

85



POHINAITAJAD MAIN INDICATORS
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Viliskaubandus
Foreign trade
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Referentsaasta jargi ahelindeksiga arvutatud vaartused (referentsaasta vaartused korrutatakse arvestusperioodi ahelindeksiga). Referentsaasta

on pusivhindades naitajate esitamiseks kasutatav tinglik aasta, indeksite seeria alguspunkt. Ahelindeks on jarjestikuste perioodide
aheldamiseks loodud kumulatiivne indeks, mis naitab komponendi kasvu vdrreldes referentsaastaga.

o

Aegridade sesoonne korrigeerimine tdhendab kindlaks teha ja kdrvaldada regulaarsed aastasisesed mdjud, et esile tuua majandusprotsesside

pika- ja lihiajaliste trendide diinaamikat. SKP on sesoonselt ja td6paevade arvuga korrigeeritud.

Values calculated by chain-linked index of reference year (values at reference year are multiplied by chain-linked index of the calculated period).

Reference year is a conditional year for calculating chain-linked data and starting point of the series of chain-linked indices. Chain-linked index
is a cumulative index for chain-linking sequential periods and it expresses the growth rate of a component compared to the reference year.

" Seasonal adjustment of time series means identifying and eliminating regular within-a-year influences to highlight the underlying trends and
short-run movements of economic processes. GDP is seasonally and working-day adjusted.
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USA dollari kuukeskmine kurss euro suhtes
Average monthly exchange rate of the US dollar
against the euro
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Statistika Eesti majanduse tegevusalade klassifikaatori EMTAK 2008
jargi.

Aegridade sesoonne korrigeerimine tahendab kindlaks teha ja
kdrvaldada regulaarsed aastasisesed mojud, et esile tuua
majandusprotsesside pika- ja lihiajaliste trendide diinaamikat.

Statistics according to the Estonian Classification of Economic
Activities EMTAK 2008 (based on NACE Rev. 2).

Seasonal adjustment of time series means identifying and eliminating
regular within-a-year influences to highlight the underlying trends and
short-run movements of economic processes.
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¢ Trend — the long-term general development of time series.

POHINAITAJAD MAIN INDICATORS
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Ehitustodd Eestis ja valisriikides. Statistika Eesti majanduse
tegevusalade klassifikaatori EMTAK 2008 jargi.

Aegridade sesoonne korrigeerimine tdhendab kindlaks teha ja
kdrvaldada regulaarsed aastasisesed mojud, et esile tuua
majandusprotsesside pika- ja liihiajaliste trendide diinaamikat.

°

Construction activities in Estonia and in foreign countries.
Statistics according to the Estonian Classification of
Economic Activities EMTAK 2008 (based on NACE Rev. 2).
Seasonal adjustment of time series means identifying and
eliminating regular within-a-year influences to highlight the
underlying trends and short-run movements of economic
processes.
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'E RIIKIDE VORDLUS COMPARISON OF COUNTRIES

EESTI, LATI JA LEEDU VORDLUSANDMED
COMPARATIVE DATA OF ESTONIA, LATVIA AND LITHUANIA

Tabel 1. Eesti, Lati ja Leedu vordlusandmed, 2009 — marts 2013

Table 1. Comparative data of Estonia, Latvia and Lithuania, 2009 — March 2013

Naitaja Eesti Lati Leedu Indicator
Estonia Latvia Lithuania

Rahvastik Population
rahvaarv, 1286,5 2028,2 2979,3 population,
1. jaanuar 2013, tuhat 1 January 2013, thousands
rahvaarv, 12945 2041,8 3007,7 population,
1. jaanuar 2012, tuhat 1 January 2012, thousands
jaanuar—-marts 2013 @ January—March 2013 2

elussinnid 3 346 4710 7 558 live births

surmad 4 291 8 230 11 444 deaths

loomulik iive -945 - 3520 -3 886 natural increase
jaanuar—-marts 2012 @ January—March 2012 2

elussiinnid 3435 4683 7 466 live births

surmad 4272 8 024 10714 deaths

loomulik iive -837 -3 341 -3 248 natural increase
Toohoive Employment
Toohodive maar (15-64-aasta- Employment rate (males
sed mehed ja naised), % and females 15-64), %

2009 63,2 61,1 60,1 2009

2010 60,7 59,3 57,8 2010

2011 64,9 60,8 60,3 2011

2012 66,7 63,1 62,2 2012

| kvartal 2012 65,6 61,2 60,6 1st quarter 2012

| kvartal 2013 66,7 63,8 62,3 1st quarter 2013
To66hoive maar (15-64-aasta- Employment rate
sed mehed), % (males 15-64), %

2009 63,5 61,3 59,5 2009

2010 61,0 59,2 56,8 2010

2011 67,2 61,5 60,4 2011

2012 69,0 64,6 62,5 2012

| kvartal 2012 67,1 62,1 60,3 1st quarter 2012

| kvartal 2013 68,8 65,1 62,7 1st quarter 2013
Toohodive maar (15-64-aasta- Employment rate
sed naised), % (females 15-64), %

2009 63,0 60,9 60,7 2009

2010 60,5 59,4 58,7 2010

2011 62,7 60,2 60,2 2011

2012 64,6 61,7 61,9 2012

| kvartal 2012 64,2 60,3 60,9 1st quarter 2012

| kvartal 2013 64,7 62,6 62,0 1st quarter 2013
Tootus Unemployment
Too6tuse maar Unemployment rate
(15-74-aastased), % (15-74), %

2009 13,8 16,9 13,7 2009

2010 16,9 18,7 17,8 2010

2011 12,5 16,2 15,3 2011

2012 10,2 14,9 13,3 2012

| kvartal 2012 11,5 16,3 14,5 1st quarter 2012

| kvartal 2013 10,2 12,8 13,1 1st quarter 2013

2 Eesti puhul esialgsed andmed registreerimisdokumentide saatelehtede péhjal.

@ Preliminary data for Estonia, based on accompanying notes of registration forms.
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Tabel 1. Eesti, Liti ja Leedu vordlusandmed, 2009 — marts 2013

RIIKIDE VORDLUS COMPARISON OF COUNTRIES

Table 1. Comparative data of Estonia, Latvia and Lithuania, 2009 — March 2013

Jarg — Cont.
Naitaja Eesti Lati Leedu Indicator
Estonia Latvia Lithuania

Keskmine Average monthly gross
brutokuupalk, eurot wages and salaries, euros
2009 784 656 595 2009
2010 792 633 576 2010
2011 839 660 591 2011
| kvartal 2013 900 691 647 1st quarter 2013

muutus vorreldes: -1,7 -1,7 0,0 change compared to:

IV kvartaliga 2012, % 4th quarter 2012, %

| kvartaliga 2012, % 6,3 4,2 4,4 1st quarter 2012, %
Keskmine vanaduspension Average monthly old-
kuus, eurot age pension, euros
2009 301 232 235 2009
2010 305 250 236 2010
2011 305 253 236 2011
2012 313 256 236 2012
| kvartal 2013 316 271 237 1st quarter 2013

muutus vorreldes: change compared to:

IV kvartaliga 2012, % 0,0 0,0 0,2 4th quarter 2012, %

| kvartaliga 2012, % 41 23 0,4 1st quarter 2012, %
Tarbijahinnaindeksi Change in consumer
muutus, % price index, %
vorreldes eelmise aastaga change over previous year

2009 -0,1 3,5 1,3 2009

2010 3,0 -1,1 3,8 2010

2011 5,0 4,4 3,4 2011

2012 3,9 2,3 2,8 2012
Ehitushinnaindeksi Change in construction price
muutus, % index, %
vorreldes eelmise aastaga change over previous year

2009 -8,5 -10,9 -10,6 2009

2010 -2,8 -2,7 -4,3 2010

2011 8,1 2,1 3,9 2011

2012 4,6 6,8 3,7 2012
| kvartal 2013 vorreldes: 1st quarter 2013 compared to:

IV kvartaliga 2012, % 2,2 0,6 0,6 4th quarter 2012, %

| kvartaliga 2012, % 5,6 52 4,5 1st quarter 2012, %
Sisemajanduse Gross domestic
koguprodukt (SKP) product (GDP)
jooksevhindades, miljonit eurot at current prices, million euros

2009 13 762 18 592 26 654 2009

2010 14 323 18 185 27 608 2010

2011 15 951 20 306 30 807 2011

2012 16 998 22 077 32782 2012

| kvartal 2010 3208 4 049 6 185 1st quarter 2010

Il kvartal 2010 3571 4 500 7 031 2nd quarter 2010

Il kvartal 2010 3674 4694 7229 3rd quarter 2010

IV kvartal 2010 3870 4943 7162 4th quarter 2010

| kvartal 2011 3600 4 371 6 870 1st quarter 2011

Il kvartal 2011 4038 5024 7 890 2nd quarter 2011

Il kvartal 2011 4089 5322 8 144 3rd quarter 2011

IV kvartal 2011 4224 5589 7903 4th quarter 2011

| kvartal 2012 3856 4 841 7327 1st quarter 2012

Il kvartal 2012 4287 5432 8 246 2nd quarter 2012

Il kvartal 2012 4 387 5750 8 692 3rd quarter 2012

IV kvartal 2012 4 469 6 054 8 517 4th quarter 2012

| kvartal 2013 4075 5117 7 595 1st quarter 2013
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RIIKIDE VORDLUS COMPARISON OF COUNTRIES

Tabel 1. Eesti, Liti ja Leedu vordlusandmed, 2009 — marts 2013
Table 1. Comparative data of Estonia, Latvia and Lithuania, 2009 — March 2013

Jarg — Cont.
Naitaja Eesti Lati Leedu Indicator
Estonia Latvia Lithuania

SKP aheldatud vaartuse GDP chain-linked volume
muutus vorreldes eelmise change compared with same
aasta sama perioodiga, % period of previous year, %

2009 -14,1 -17,7 -14,8 2009

2010 3,3 -0,9 1,5 2010

2011 8,3 55 59 2011

2012 3,2 5,6 3,6 2012

| kvartal 2010 -3,0 -6,2 -1.0 1st quarter 2010

Il kvartal 2010 3,3 -4,0 1,1 2nd quarter 2010

Il kvartal 2010 5,2 3,1 0,9 3rd quarter 2010

IV kvartal 2010 7,6 2,8 5,0 4th quarter 2010

| kvartal 2011 9,9 3,6 55 1st quarter 2011

Il kvartal 2011 8,3 5,7 5,6 2nd quarter 2011

Il kvartal 2011 9,3 6,6 6,6 3rd quarter 2011

IV kvartal 2011 5,9 5,7 5,7 4th quarter 2011

| kvartal 2012 3,4 7,0 3,9 1st quarter 2012

Il kvartal 2012 2,2 5,2 21 2nd quarter 2012

Il kvartal 2012 Bi5 5,2 4.4 3rd quarter 2012

IV kvartal 2012 3,7 5,1 4.1 4th quarter 2012

| kvartal 2013 1.1 3,6 3,5 1st quarter 2013
SKP elaniku kohta GDP per capita,
jooksevhindades, eurot at current prices, euros

2010 10 687 8 671 8 921 2010

2011 11 905 9871 10 167 2011

2012 13172 10 853 10 951 2012
Jooksevkonto saldo Current account
suhe SKP-sse, % balance as % of GDP

| kvartal 2010 -0,5 8,2 -2,8 1st quarter 2010

Il kvartal 2010 1,2 5,3 3,2 2nd quarter 2010

Il kvartal 2010 6,3 -0,4 -2,2 3rd quarter 2010

IV kvartal 2010 3,8 -0,3 1,8 4th quarter 2010

| kvartal 2011 -4,4 0,3 -4,2 1st quarter 2011

Il kvartal 2011 1,2 -1,2 -3,6 2nd quarter 2011

Il kvartal 2011 6,3 -6,1 -1,7 3rd quarter 2011

IV kvartal 2011 3,3 -1,1 -5,6 4th quarter 2011

| kvartal 2012 -4,0 -3,1 -10,7 1st quarter 2012

Il kvartal 2012 -3,1 -2,7 5,1 2nd quarter 2012

Il kvartal 2012 1,2 -1,8 -1,0 3rd quarter 2012

IV kvartal 2012 -1,8 0,5 3.3 4th quarter 2012
Viliskaubandus, Foreign trade,
jaanuar-marts 2013, January—March 2013,
miljonit eurot million euros

eksport 30884 2 326,0 5988,1 exports

import 3332,2 2895,2 6 379,0 imports

valiskaubanduse bilanss -243,8 - 569,2 390,9 foreign trade balance
Euroopa Liidu riikide Percentage of the European
osatédhtsus valis- Union countries in foreign
kaubanduses, trade,
jaanuar—marts 2013, % January—March 2013, %

eksport 72,7 71,5 59,8 exports

import 81,7 74,4 54,4 imports
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RIIKIDE VORDLUS COMPARISON OF COUNTRIES

Tabel 1. Eesti, Liti ja Leedu vordlusandmed, 2009 — marts 2013
Table 1. Comparative data of Estonia, Latvia and Lithuania, 2009 — March 2013

Jarg — Cont.
Naitaja Eesti Lati Leedu Indicator
Estonia Latvia Lithuania
Balti riikide osatdhtsus Percentage of the Baltic
véliskaubanduses, countries in foreign trade,
jaanuar—marts 2013, % January—March 2013, %
eksport exports
Eestisse . 13,5 6,7 to Estonia
Latti 9,4 . 8,7 to Latvia
Leetu 6,2 16,0 to Lithuania
import imports
Eestist . 7,6 3,0 from Estonia
Latist 10,2 . 5,5 from Latvia
Leedust 8,5 17,7 . from Lithuania
Lihatoodang (eluskaalus), 28,6 18,7 79,0  Production of meat
| kvartal 2013, tuhat tonni 2 (live weight), 1st quarter 2013,
thousand tons @
muutus vorreldes: -5,0 -9,2 -3,7 change compared to:
IV kvartaliga 2012, % 4th quarter 2012, %
| kvartaliga 2012, % 2,1 4,5 11,3 1st quarter 2012, %
Piimatoodang, Production of milk,
| kvartal 2013, tuhat tonni 179,7 188,2 353 1st quarter 2013,
thousand tons
muutus vorreldes: 1,0 -7,0 -25,8 change compared to:
IV kvartaliga 2012, % 4th quarter 2012, %
| kvartaliga 2012, % 2,8 4,8 -1,9 1st quarter 2012, %
Munatoodang, | kvartal 2013, Production of eggs,
min tk 45,3 162,7 192 1st quarter 2013,
million pieces
muutus vorreldes: 8,4 -4,9 13,6 change compared to:
IV kvartaliga 2012, % 4th quarter 2012, %
| kvartaliga 2012, % -1.1 -6,7 -10,7 1st quarter 2012, %
Kaupade lastimine- Loading and unloading
lossimine sadamates, of goods in ports,
tuhat tonni thousand tons
jaanuar—marts 2013 11 337,7 18 968,5 11 802,4 January—March 2013
jaanuar-marts 2012 11931,9 20 032,1 11931,9 January—March 2012
Esmaselt registreeritud Number of first time
soiduautod registered passenger cars
jaanuar-marts 2013 10 876 11185 34 274 January—March 2013
jaanuar—marts 2012 10779 10 485 33 951 January—March 2012
Toostustoodangu 3,7 -4,0 6,6 Volume index of industrial

mahuindeks
(pUsivhindades), %
jaanuar—-marts 2013 vorreldes
jaanuar—-marts 2012

2 Lati kohta on andmed tapakaalus.

2 The data for Latvia are presented in slaughter weight.

production (at constant
prices), %
January—March 2013,
compared to
January—March 2012
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