NEW 1980 AND 1990 ESTI MATES
OF ACTIVITY RATES BY AGE AND SECTORAL DI STRI BUTI ON FOR SOVE
COUNTRI ES OF EASTERN AND SOUTHERN EUROPE
Boj an Popovi ' 3c?

A. I ntroduction (1) There are several reasons to initiate a
new edition of I1LO s estimtes and projections of the economcally
active popul ation of countries of the world. Since the previous
(third) edition (called the 1986 |ILO progranme)? new sets of data
(mai nly popul ati on censuses taken during |ast ten years) have
becone avail able, new states (mainly in Eastern Europe) have
appeared, the process of popul ation aging has spread, need for and
possibility to present nore detailed sectoral distribution (e.gqg.
manuf acturing part of industry) have beconme reality. In addition,
newer United Nations' estimtes and projections of total
popul ati on for countries of the world, on which ILO produced
activity rates are applied, have been issued.

(2) As a first stage, new estimtes for 1980 and 1990 (in the
| atter case in place of the projection available in the third
edition) of activity rates by sex for age groups 10-14, 15-19,

., 65+ and of sectoral distribution of the economcally active

popul ati on by sex into agriculture, industry and services® are to
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be produced and conpared with those of the third edition. In
addition, new activity rates by sex for age groups 65-69 and 70+
(consistent with the activity rate for age group 65+ above) and
t he manufacturing shares by sex of the economcally active
popul ation are to be produced as well. These estimates for newly
energi ng states ought to be consistent with previously obtained
values for (forner) states of which they fornmed part earlier.

(3) On the basis of these estimtes, once they are verified,
new sets of projections for dates after 1990 could be made and UN

esti mates and

manuf acturing - category D), and G through O



proj ections of popul ation applied to produce estinates and
projections of the economcally active popul ati on by sex, age
group and sectors for each country and regi onal aggregates of the
wor | d.

(4) This article presents the outcone of the first stage
together with some verification procedures and results for seven
of the countries of Eastern and Southern Europe that appeared in
the third edition, two of which were split into seven new
entities. Thus the estinmates are produced for 12 existing and two
former states, nanely: Al bania, Bulgaria, Czech Republic, Slovak
Republic, Hungary, Poland, Romania, Bosnia and Herzegovi na,
Croatia, Fornmer Yugoslav Republic of Macedonia, Slovenia, Federal
Republic of Yugosl avia (Serbia and Mont enegro), and (former)

Czechosl ovakia and (former) Yugosl avi a.

B. CGeneral nethodology (5) Estimation for each country is based
primarily on data from national popul ation censuses in the 1980
and 1990 rounds (in some cases unpublished but obtained by a
specific ILO inquiry), supplenented by other rel evant data
(popul ation, enploynment) from country-specific official sources
and as well as from UN popul ation and ILO activity rate estimates
and projections - occasionally reaching back to the 1970s.

(6) Totals by sex (popul ation, econom cally active
popul ation) in the original data are distributed conpletely and
proportionately to required groups (by age or sector), and

activity rates and sectoral distribution are calculated fromthese



val ues. Thus, the total activity rate (proportion of econom cally
active population in total population) for nmales and for females,
and sectoral distribution for males and femal es together or
activity rates for age group 65+, are coherent with those by age
groups and/ or by sex.

(7) Estimted md-year (i.e. 1.7.) 1980 and 1990 absol ute
val ues of popul ation and econom cally active popul ation for each
age group or sector are obtained by |linear inter/extrapolation
fromthe corresponding original data val ues, taking into account
the exact dates of the pair. Restrictions on uninodal activity
rate profiles bounded between 0 and 100% and on the manufacturing
share being a proper part of the industrial sector share are
applied. Al totals are then obtained by summati on and for each
sex the smaller (if not equal due to restrictions) is taken as the

correct one for proportional distribution to required groups.

(8) Aggregated nultiple age groups in the original data were
split: (a) for popul ation by using proportions fromthe sanme year
UN nedi um vari ant as assessed in 1984, or, if mssing (e.g. for
65- 69 and 70+ groups), fromthe closest available year in the
original data; (b) for economcally active population by (i)
applying to popul ation values the activity rates obtai ned by
i near inter/extrapolation fromthe pair of original data (with
t he above-nentioned restrictions) or directly froma single such
exi sting year, and (ii) adjusting obtained values to obtain the

correct aggregated age group econonically active popul ation



proportionately unless restrictions had to be applied again in
i ncreasi ng/ decreasi ng order of obtained activity rates.

(9) Manufacturing share by sex, if mssing in the original
data, is obtained by applying the proportion of manufacturing in
i ndustry, either fromlinear inter/extrapolation fromthe (if
avai l abl e) pair of census data (with the above-nentioned
restriction) or directly froma single such existing year, to the
i ndustrial sector val ue.

(10) The estimtes for former states are produced, for the
1980 and 1990 conparisons and the confrontation with 1950-1970
esti mates as obtained by the 1986 |ILO programe wherever possi bl e,
by aggregating first the estimted m d-year val ues of 1980 and
1990 popul ation and econom cally active popul ation for al
entities that earlier constituted a particular state.

(11) \Wherever specific solutions are used to suppl enent other
types of mi ssing or inadequate original census data, they are
enunerated in country notes bel ow.

(12) Al new estimates for 1980 and 1990 of activity rates
and sectoral distribution are presented with two deci mal s al though
a small nunber anong them may have only one to three significant

digits and thus be reliable up to the first decimal.

C. Conparison and confrontation (13) The conpari sons for 1980
and 1990 of new estimates (n) and the "third edition (old)" val ues
(v) are effected by the relative difference between the two for

the same date. This nmeasure is calculated by the antisymetric



formula 2*(n-v)/(n+v) in percentages, hence its range is fromO
(equal values) to +3 200% (only one zero value),* and in tables it
is presented with one reliable decinmal.

(14) Country-sex specific mninmum and maxi nrum of ratios of
new activity rate estimates for 1990 and 1980 by age group are
determ ned in table A and confronted, whenever possible, wth
overall mnim and maxi ma of four groups of consecutive ratios (up
to age 65+) for 1950-1990 estimates and projections fromthe 1986
| LO programe.

(15) Estimated 1980 and 1990 sectoral distributions into
agriculture, industry and services of economcally active
popul ati on are confronted wherever possible with 1950-1970
esti mates as obtained by the 1986 |ILO programme by presenting for
each sex and both sexes together the angle neasure of change
(derived by analogy fromthe Pearson's simlarity coefficient for

two zero-nmean stochastic variables) in every decade.®> It is given

4 Being 100% when the new estimate is three tinmes larger than
t he correspondi ng value fromthe 1986 | LO programe. This nmeasure

is undefined only when both are equal to zero.
® For X=[x(1),x(2),x(3)] and Y=[y(1),y(2),y(3)] with

x(i),y(i)>=0; i=1,2,3 and x(1)+x(2)+x(3)=y(1)+y(2)+y(3)=1 this

nmeasure is given by fornula: ARCCOS of

x(1)*y(1) +x(2) *y(2) +x(3) *y(3)



in percentages in table B and it ranges theoretically fromO (no

change in the structure over a decade) to 100% (conpl ete change,
e.g. a shift fromone to another single-sector distribution). The
manuf act uri ng proportion of econom cally active popul ation (new
estimate for 1980 and 1990) is assessed by presenting the

di fference of manufacturing percentage shares in industry over the
1980s for each sex and both sexes together in the |ast colum of
table B.®

D. Country notes (16) The general nethodol ogy [ Section B] is
applied, if possible, for each set of estimtes based on the
original national data for each country and entities formerly
formng part of them These data cone from popul ati on censuses
taken in each country at the followi ng dates: Albania (7.1.1979
and 2.4.1989), Bulgaria (2.12.1975 and 4.12.1985), Czechosl ovaki a

(1.11.1980 and 3.3.1991), Hungary (1.1.1980 and 1.1.1990), Pol and

SQRT{ (x(1) *x(1) +x(2) *x(2) +x(3) *x(3)) *(y(1) *y(1) +y(2) *y(2) +y(3) *y(3

)}

di vided by the nmeasure of the first quadrant size angle.
®1f z(t)=100*Mt)/I(t), where Mt) is manufacturing and I(t)

is industrial proportion of economi cally active popul ation of the
sane sex at date (1.7.) t, than the fornmula is given by z(1990)-
z(1980) of new estimates. This neasure and the angle neasure are
presented also for both sexes together ("Total") since sex shifts

exi st in sectoral enploynent.



(7.12.1978 and 6.12.1988), Romania (5.1.1977 and 7.1.1992),
Yugosl avia (31.3.1981 and 31.3.1991). However, this nethodol ogy
had to be supplenented in sone cases by specific procedures due to
ot her types of m ssing or inadequate data. These are |listed bel ow
together with detailed data sources for each entity only if in
addition to those available in ILO s data base (LABORSTA) or
obtained frominquiry responses.’

(17) Sone avail able country data had to be rejected as
unreliable, either by (a) being in direct conflict with another
pi ece of information of the same phenonenon judged nore reliable,
or (b) not being within the limts of expected trend in a series
of data retained, or (c) being incorrectly defined. Thus, in view
of inquiry responses fromthe Czech and Sl ovak Republics, data on
Czechosl ovaki a's 1991 census popul ation and econom cally active

popul ation totals published in Statistical Yearbook of the Czech

and Sl ovak Federal Republic 1991 (Table 29-1) were rejected (case

(a)). Also, LABORSTA data base Table 2C for Hungary in 1980 was
rejected for sectoral distribution when conpared with Table 2A for
the sanme date and the corresponding inquiry response from Hungary
for 1990 (case (b)). Since economcally active population in the

services sector as given in the inquiry response from Sl ovak

" From Statistical Ofices of Czech Republic (dated
29.3.1993), Slovak Republic (10.3.1993), Hungary (19.3.1993),
Pol and (13.4.1993), Romania (15.3.1993), Federal Republic of

Yugosl avia (Serbia and Mont enegro) (15.4.1993).



Republic covered only housing and comrunal services it could not
be used (case (c)).

(18) Neither the age distribution of population nor the total
econom cal ly active popul ation figure (except for 2.10.1960) are
avai l abl e from censuses in Al bania; and there is no manufacturing
sector enpl oynment
data to be found in published sources. Thus, age profile of
activity rates in 1980 and 1990 had to be taken as obtained by the
1986 | LO programme, and separate rates for age groups 65-69 and
70+ are mssing as well as the manufacturing share. All other

rel evant data from Statistical Yearbook of Al bania 1991 are used

to inprove previous estimates. Thus, popul ation by sex and age
group is obtained fromthe totals in the two nbst recent censuses
(Tabl e 245), official yearly estimtes of (under/above/of working
age) age distribution (Table 22) and the previous popul ati on-by-
age estimtes. Sectoral distribution of economcally active
popul ati on by sex is produced by applying the linear trends in the
end- of -t he-year sectoral enploynment (Table 57) to 1989 census
figures. The sane total data, having a sex ratio of 1.2, and the
1960 census figures with a sex ratio of above 1.5, in addition to
esti mates of econonically active popul ati on as obtai ned by the
1986 I LO programme with approximately the sane ratios in 1980 and
1990, on one hand, and the conparison by sex of linearly

i nterpol ated enpl oynent totals to 1989 census data, on the other,

lead to the adjustnent of the total econom cally active popul ation



in 1990 by sixty thousand (+120 for males, -60 for females) and in
1980 by thirty thousand (+110 for males, -80 for females).

(19) Both popul ati on and econom cally active popul ation
census data available from Bulgaria date from 1975 and 1985 and
thus the performed inter/extrapolations are less reliable (e.qg.
restrictions had to be applied for 1990 young-age activity rates
with the peak at 30-34). Only prelimnary popul ati on data by
aggregated nultiple age-group and sex were available fromthe nost

recent census carried out on 4.12.1992 in Statistical Handbook of

Bul garia 1993 (Table I11.3). These data are used to adjust 1990

estimates by interpolation of 1985 and 1992 ten-year popul ation
age groups and then applying the correspondi ngly aggregated
activity rate estinmates obtained by 1975-1985 extrapol ati on.

(20) For (former) Czechoslovakia, i.e. Czech Republic and

Sl ovak Republic which fornmed one country in the 1986 |LO
programe, several specific procedures are used based on the
avai lability of any two of three linearly dependent data. Hence,
all Czech Republic data fromthe 1980 census (except the

manuf acturing share) are obtained as differences, as well as the
econom cal ly active popul ati on of age 65-69 and 70+ and in
services for the Slovak Republic in both the 1980 and 1991
censuses. The manufacturing share of the economcally active
popul ation in the Czech Republic being known in 1991, the sane is
obtained in the other entity by assum ng the Slovak Republic's
proportion of such population in Czechosl ovakia equal to the

correspondi ng manufacturing enpl oynent proportion fromthe



Statistical Yearbook of the Czech and Sl ovak Federal Republic 1991

(Table 7-3). A linear trend for proportions of manufacturing in

i ndustry by sex from Czechosl ovaki a's enpl oynent 1981-1989 ti ne-
series (annual regression percentage values of -0.101 for males/-
0.092 for females) is used for both states to obtain manufacturing
shares in 1980.

(21) Romania's data on econonically active population in 1977
census do not include persons seeking first enploynment, and they
had to be estimted by conparing given activity rates by age group
to the linearly interpolated at 5.1.1977 activity rates by age
group fromthose obtained by the 1986 | LO programme. Thus, the
total figure is augnented by 175 thousand (mal es/fenmal es aged 15-
19: 95/65 thousand, mml es/fenmal es aged 20-24: 10/5 thousand).

(22) Data for (fornmer) Yugoslavia, i.e. new entities named

Bosni a and Herzeqovi na, Croatia, Forner Yugosl av Republic of

Macedoni a, Sl ovenia and Federal Republic of Yugosl avia (Serbia and

Mont enegro) which enconpass exactly six former republics within

Yugosl avia, were alnost conplete fromthe 1981 census (Popul ation,

househol ds and housing census in 1981 tables). Only in two

i nstances for each sex and entity some estinmati on was necessary.
Economi cally active popul ation (including those residing, i.e.
wor ki ng tenporarily outside Yugoslavia) for age groups 65-69 and
70+ from aggregated group 65+ were obtained from exact

di stributions of those residing outside Yugoslavia® and of active

8 Note that this definition is retained in both 1981 and 1991



earners only residing within Yugoslavia. Active earners at work

pl ace (and not residence)® within Yugoslavia had to be used to
estimte the proportion of manufacturing in industry (using

wei ghts of two constitutive industrial activities from active
earners' distribution by residence). On the other hand, due to
decentralized data processing and political events just before and
following the 1991 census, a very uneven anount of data were
available for estimation fromthis source.!® However, offici al

popul ati on and econom cally active popul ati on projections for md-

censuses, and thus the population within Yugoslavia for each
entity does not nmean "within entity's proper area" except for the
sumof all five, i.e. (former) Yugoslavia. Activity rates are
estimated for de iure population including those residing (working

and acconpanying famly nenbers) tenporarily outside Yugosl avi a.
® Again they coincide only for (fornmer) Yugoslavia as a whole

- positive or negative discrepancy for totals in five entities
was:-7.5%in Bosnia and Herzegovina, 2.4%in Croatia, -1.0%in
Former Yugosl av Republic of Macedonia, 6.7%in Slovenia and 0.1%

i n Federal Republic of Yugoslavia (Serbia and Montenegro).
¥ From a single nunber - prelimnary size of total popul ation

for Bosnia and Herzegovina to al nost conplete sets for Slovenia
and Federal Republic of Yugoslavia (Serbia and Montenegro), al

from Popul ati on, househol ds, housi ng and farm census in 1991.

These were issued in various publications of Statistical Ofices
of each entity, or were obtained fromtheir final docunmentation

t abl es.



year 1991 have been previously published in Population No.23

(1989) and 33 (1991) of Federal Statistical Office of Yugosl avia

(Tables 6 and 2.1; respectively) and they were used "as if"
1.7.1991 data wherever needed, notably for Bosnia and Herzegovi na
and for the Former Yugoslav Republic of Macedonia. Thus the

m ssing elenments at the 1991 census date were interpolated, with
zero restriction (by definition) on activity rate of age group 10-
14. In two entities census count was not conplete, and it was
assumed that activity rates for enunerated population (79.5%in

t he Former Yugosl av Republic of Macedonia and 84.0% in the Federal
Republic of Yugoslavia (Serbia and Montenegro)) are representative
of the total population (officially estimated in both cases). The
general nethodol ogy [ Section B] was otherw se applied for each
entity, in particular to estimate the 1991 size of the
econom cal ly active popul ation by sex in agriculture for Bosnia
and Herzegovina and for Slovenia,! and by sex and age residing
(i.e. working) tenporarily outside Yugoslavia for Croatia; all
1980 and 1990 values for all entities and finally (fornmer)

Yugosl avia by summati on, once data expl ai ned bel ow were used to
determ ne sectoral distributions in 1991. The manufacturing share

for the Federal Republic of Yugoslavia (Serbia and Montenegro) was

% Using 1971 and 1981 values. Only the old national
classification corresponding to ISIC-58 is available for 31.3.1971

census as published in Population and housing census in 1971 (Book

I11) of Federal Statistical Ofice of Yugoslavia (1974) (Table 4).



estimted by the sane procedure as in 1981 and for others by
applying to the 1981 values the 1980-1990 change in proportion by
sex of manufacturing in industry fromenployment only in
soci al i zed establishments. The 1980-1990 change in ratio by sex of
enpl oynent in industry and in services was applied to estimte the
sane ratios (and eventually sizes) of the economcally active
popul ati on by sex in industry and services (agriculture already
bei ng known) for Bosnia and Herzegovi na and for Slovenia.!? Only
for the distribution by age of each sex of enunerated econom cally
active population residing (i.e. working) tenporarily outside
Yugosl avia for the Federal Republic of Yugoslavia (Serbia and
Mont enegro) the dynam c age-shift in 1971-1981 change was applied

for 1991.1° Clearly no separate data on (fornmer) Yugoslavia were

2 Enpl oynent data (average of 31.3. and 30.9. establishment

reports) are published in Federal Statistical Ofice of

Yugosl avia's Statistical Bulletin No.1250 (1981) and 1892 (1991)

(Tables 2-7, 14 and 1-2, 5; respectively).
13 Selection of this procedure was dictated by its

verification in the case of Slovenia, where the corresponding 1991
data exist, after observing the pernmanency of those "tenporarily
wor ki ng outsi de Yugosl avia" fromten-year age shift between 1971
and 1981 censuses. Since there were no data for distributional
proportions of those aged less than 35 (in 1991) the average of
1971 and 1981 proportions was used; scaling was applied to the
obtai ned distribution for each sex. The 1971 census data are taken

from Federal Statistical O fice of Yugoslavia's Statistical




needed, and the m nor differences in individual age group and
sectoral values (but not totals) from published census data at
this aggregated | evel are the consequence of the general

met hodol ogy distribution of unknown el ements (cf.(6)) which is
present in various proportions in each of five aggregating

entities for each sex.

Bulletin No.679 (1971) (Table 3-3).



Table A

Activity rate decade ratiosl

3rd edition2 New
estimat es3
m ni mum  m nl54 maxi mum m ni mum m nl54
maxi mum
ALBANI A
Mal es 0.58 0. 80 1.00 0.58 0. 83
1.00
Femal es 0.42 0.42 1.10 0. 47 0.81
1.04
BULGARI A
Mal es 0. 00 0. 39 1.00 0.00 0. 66
1.39
Femal es 0. 35 0.42 1.09 0.00 0.94
1.84
(FORMER) CZECHOSLOVAKI A
Mal es 0. 00 0.74 1.01 0. 53 0.53
1.23
Femal es 0. 00 0.50 1.39 0. 60 0. 60
1.12

CZECH REPUBLI C



Mal es

1.28

Femal es

1.13

Mal es

1.17

Femal es

1.11

Mal es

0. 99

Femal es

1.08

Mal es

Femal es

Mal es

1.00

Femal es

0.98

. 07

.17

.00

.00

.22

.29

. 07

17

.54

. 53

.22

.53

.62

. 69

SLOVAK REPUBLI C

(FORMER) YUGOSLAVI A

HUNGARY

POLAND

ROVANI A

.37

.43

.18

. 04

.73

. 04

.49

.52

.62

. 69

.37

.43

.18

. 04

. 73

. 04

.49

.52



Mal es
1.02
Femal es

1.32

Mal es
1.06
Femal es

1.60

Mal es
1.07
Femal es

1.29

Mal es
1.05
Femal es

1.40

Mal es
1.04
Femal es

1.12

MONTENEGRO)

0.14 0. 53 1.01 0. 06 0.67

0. 29 0.47 1.33 0. 06 0.81

BOSNI A AND HERZEGOVI NA

0. 07 0.71

0. 07 0. 86
CROATI A

0. 06 0.62

0. 06 0.73

FORMER YUGOSLAV REPUBLI C OF MACEDONI A

0. 07 0. 65

0. 07 0.79
SLOVENI A

0. 06 0.75

0. 06 0.75

FEDERAL REPUBLI C OF YUGOSLAVI A ( SERBI A AND



Mal es C C Ce 0. 06 0.71
1.16

Femal es o o e 0. 06 0. 85

Notes: 1 From previous decade, ratios with O in denom nat or
excl uded
2 Ampong 1950- 1990 val ues
3 Only 1980-1990, but including age groups 65-69 and 70+
(except for
Al bani a)

4 M ni mum excl udi ng age group 10-14



Tabl e B Change

Manuf act uri ng

sector

Decade

Mal es
Femal es

Tot al

Mal es
Femal es

Tot al

Mal es

Femal es

ure,

shar e

of

i ndustri al

. 50

.74

.10

.54

.92

(% in: Sectoral distribution (agricult
i ndustry, services) /angle neasure/1l
1950s 1960s 1970s 1980s

ALBANI A
6. 23 7.07 4.58 6. 20
1.83 2.14 14. 55 2.96
4. 39 4.63 9. 23 3. 66
BULGARI A
18. 88 24.79 13.13 5. 96
12. 38 29. 40 26. 62 10. 86
15. 74 27. 37 19.11 8.11
( FORVER) CZECHOSLOVAKI A
13. 96 6.42 3. 06 14.19
28. 58 18. 37 6.59 10. 44
18. 65 11. 42 4. 36 13. 03

Tot al

Mal es

Femal es

Tot al

CZECH REPUBLI C

17.67

12. 14

16. 22

SLOVAK REPUBLI C

.49

. 99

.90

.72



Mal es

Femal es

Tot al

Mal es

Femal es

Tot al

Mal es

Femal es

Tot al

Mal es

Femal es

Tot al

Mal es

Femal es

Tot al

Mal es

Femal es

Tot al

Mal es

Femal es

20.

16.

18.

12.

11.

10.

13.

10.

04

73

49

99

. 85

25

67

. 86

. 09

43

. 56

67

14.

24.

17.

14.

11.

20.

12.

17.

13.

18.

14.

44

42

99

. 67

79

85

91

21

59

09

46

99

3

6.

4.

HUNGARY

9.07 9.

12. 59 12.

11. 15 11.
POLAND

5.97 1
19. 52 9
12. 39 5
ROMANI A

14. 99 6.

20. 95 23.

18. 51 14.

( FORVER) YUGOSLAVI A

22. 97

26. 14

24. 35

11.

20.

14.

.12

55

88

41

27

20

. 75

.73

.59

14

48

10

37

33

84

BOSNI A AND HERZEGOVI NA

19.

28.

22.

CROATI A

16.

89

45

51

. 69

66

.01

.92

. 95

.31

.32

. 65

.48

. 28

.62

.04

.04

. 00

. 08

.21

.54

.74

.72

.27

. 06

.13



Tot al

FORMER YUGOSLAV REPUBLI C OF MACEDONI A

Mal es

Femal es

Tot al

Mal es

Femal es

Tot al

FEDERAL REPUBLI C OF YUGOSLAVI A ( SERBI A AND

MONTENEGRO)
Mal es

Femal es

Tot al

Note: 1 See explanation in (15)

SLOVENI A

12. 81

12. 58

33.31

18. 12

9. 68

12. 66

11. 10

8.12

19. 55

12. 55

28.

.31

. 30

.13

02

. 83

.97

.52

.12

.13

.51



