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Introduction - About Fraunhofer FIT

W Established research group in development of microsimulation models
® Major clients: German federal ministries
B Among these projects:

0 Long-term (~20 years) labour supply projections for the German Federal
Ministry of Education and Research (2007) and the former Bund-Lander
Commission for Educational Planning and Research (2001)

0 Since 2008 in cooperation with:
Federal Institute for Vocational Education and Training (BIBB)
Institute for Employment Research (I1AB)

Institute of Economic Structures Research (GWS)
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Main data sources (Labour Supply)

B Education statistics (FSO - Federal Statistical Office), yearly

B Projections of future stocks in the educational system (KMK - Standing
Conference of the Ministers of Education and Cultural Affairs of the
Lander in the Federal Republic), every 3-5 years

B Population projections (FSO), every 3-5 years
Population, births, deaths and net migration

B German Microcensus (MC), yearly, 1% subsample
Labour force participation rates
Qualification and occupational structure

Adjusted to national accounts (NA) and education statistics
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Levels of aggregation

® Age, Gender
m 4 skill levels (ISCED)

B Initial vocational qualification by specialisation recoded from MC 05-08

B Results:
Remaining labour force not in education
New labour force supply from educational system

New labour force supply from migration
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Fraunhofer FIT Model
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Labour Supply: Forecasting method

o Starting point: Basic balancing equation where t is the end of the year

(1) Pt=Pes +bpy—deg+ir—e;
with b, ;- d, ; = ni,; (natural increase) and i, — e, = nmig, (net migration)

o Forecasting population by age, sex, qualification: not in education (pne):
(2) pnet,a,s,q= pnet—1,a-7,s,q + nit—1,a-7,s,q + nmigt,a,s,q + nedut,a,s,q

o Total population in t:
(3) pt,a,s,q= pnet—1,a-7,s,q + piet—7,a-1,s,q

o0 Labour force supply:

(4) /fst,a,s, =pne;,, *Ifrnet,a,s, + piet,a,s, >(-lfriet,a,s,
q q q q 9

— But: How are nmig, , ., and nedu,, ; . determined?
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German Educational System - Transition
model to describe stocks and flows

O

Starting point: Stocks in eductational institutions

Main Problems:
Availability and consistency of data (MC vs. FSO and NA)
Use of adjustment algorithms

Basic method:
stock, = stock, ; + entrants, — graduates,

Stocks at the end of one year are equal to Stocks at the beginning of the
following year

Available information on transitions from GSOEP, FSO-Data on education, ...

... are not consistent: Again use of adjustment algorithms to determine most likely
transition structure

Result: Transition matrix of the educational system
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German Educational System - Accounts

Year t+2 To»
Vocational Schools, Vocational Trainig, Tertiary Education
From ¥
Year t+1 Tow Labour Force,
Vocational Schools, Vocational Trainig, Tertiary Education Emmigration,
From ¥ Deaths
Year t To » Labour Force,
Vocational Schools, Vocational Trainig, Tertiary Education Emmigration,
From ¥ Deaths
Secondary
Education
Vocational | .
Schools, IAB accounting
Vocational
e \ scheme (BGR)
Tertiary i
Education z
=1 ) In year t
Labour Force, I = Rowsum j in year t+1
Immigration

Labour Force,
Emmigration,
Deaths
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German Educational System — Accounts

Focus on transition

in 1000 Germany Year 2000
Education Labour Market into/out Of |abour
o |BVY FOS/ WPFLI Ab-
AWT

o | poy [EVM|BFS | BL |SdG | FS | . |FHS | UNI | ALD | °| EWT | NEP ginge JA market
HSA |5 52 601 1238 08 05 00 00 00 38 02 &0l 118 73| M50 3150 . .
MBA 138 56 810 1577 41 18 €00 00 00| 154 04 123 420 130|| 3630 3690 On main dlagonal:
HSR 10 00 44 377 12 18 00 122 805 38 71 183] 14 63|| 334 2334 "
BVJBG) | 00 65 157 583 04 00 13 00 00 06 O 37 30 51| 926 926 ,,Stayer
BVM 170 148 22 74 10 00 20 00 00| 133 08 8 75 48| 801 9438 ; ;
BFS 38 05[ 2088 910 134 84 31 37 00 27 M2 1028 12 47(| 2632 463 Off the main dlagonal.
BL 00 00 28] 10780| 18 82 122 24 114 775 288 4355 285 82(| 6193 16383 e
5DG 00 00 03 08| 788 03 25 12 11 11 05 268 08| 08| 3.8 1158 Transitions
F§ 00 00 01 02 Ot %05 02 16 468 04 08 404 02 03|l 487 92 . ]
FOSIFGY | 00 00 42 44 07 a3g a7 77] 34 15 s 28 48|| ess| 2073 First three rows:
FHS 00 00 08 10 02 08 oo 378 58 18 31 69 24 24|| 87 a2 ;
UNI 00 00 11 28 07 12 00 12711054 52 23 1813 104 83|| 2062 13115 Secondary education
ALD 21 T8 44 181 15 24 24 94 17| 14088 40 12371 11304] 2020(| 26387 40472
WPFLZMI| 00 00 21 50 03 15 18 218 823 08 00| 123 i1 40|| 2668 2668
EWT 137 75 33 181 14 B8R 42 71 183 11502 883| 3843 11144] 3837|| 2817.1| 363014
NEP 87 135 28 43 18 20 28 41 42 e4 08 6133) 109709] 8808(| 25024] 218823
ZUW 38 172 01 267 66 60 45 41 252[ 1218 02 2887|3038 319,1
Zuginge | 972 838[1943| 6223| 361| 47.7) 980 983| 2161 24004] 2458 3703 26347 TJA= | 679457
JE 97.2) 986 4015 17020 113.0) 98.2] 218.8) 4564 1321.4] 38083] 2458 366546) 220146] 15338([TJE= | 672310
Source: 1AB\Bildungzgezamirechnung
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Example: Stocks and Transistions
(BVM= vocational preparation scheme)
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zugbvm := uhsabvm + umbabvm +uhsrbvm
+ ubgibvm +ubfsbvm + ublbvm + usdgbvm .
+ ufsbvm + ufosbvm +ufgybvm +ufhsbvm + uwhsbwvm é En‘tran‘ts IN BVM
+ uwpfbvm + uambvm + uzuwbvm;
bvml = zuglvm;
bvm2 := quva * bvml (t-1)/100; é ForecaSt BVM
bvm = bvml + bvmZ;

- Bbganger insgssamt
abgbvm := (l-ugbvm2/100)*bvml (t-1) + bvmzZ (t-1);

< Exits in other accounts
o including labour
ubvmbfs := ugbvmbfs*abgbvm/100; . .l
ubvmbl ugbvmbl *abgbwvm/100; market Wlth 'tl"aﬂSI'tIOn

ubvmbg] ugbvmbgj *abgbvm/100;

ubvmsdg := ugbvmsdg*abgbvm/100; "
ubvmfs = ugbvmfs *abgbvm/100; rates " uqxxxyyy
ubvmfos := ugbvmfos*abgbwvm/100;

ubvmfgy := ugbvmfgy*abgbvm/100;

ubvmfhs := ugbvmfhs*abgbvm/100; XXX = SOUFCG
ubvmwhs := ugbvmwhs*abgbvm/100;

ubvmwpf := ugbvmwpf*abgbvm/100; — .t .t

ubvmam = ugbvmam *abgbwvm/100; yyy - arge

ubvmawt := ugbvmawt*abgbvm/100;

10 ~Z Fraunhofer
FIT



Pitfalls

B Curtailment of schooling at the Gymnasium from nine to eight years

M Suspension of compulsory military service

- Additional school leavers and inflows in tertiary education
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shares of age-specific population
o
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Year
—entry rate into tertiary education —graduation rate
Source: FSO
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Selected Results for Germany

30
Results from QUBE 2010
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Thank you
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