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A German nationahccountsstatistics(Destatig, (9215;no
capitalservice$

A Eurostatdata (00-13, no consumednputs)

A EU KLEMS (@atasets sectoralydisaggregategmajor

countries,capitalserviceslabourby qualification only to
20070r 2009/10)

A OECD (STABNd ProductivityStatisticshavelimitations or
originaldataare not available

A Note: Differentdatasetssometimesgivedifferent results

A Aggregatiorof sectorproductivitiesnot completelymatching
figuresderivedat the macrolevel
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Measurementissues < ]

A Measuredproductivity developmentscanbe statisticalartefacts

» Problemof estimatingvalueadded(especiallyin service$, exclude
housingsector governmentE Market sector

» Problemof quality adjustment (new goods esp ICT)
A Digitalgoods

» Crosssubsidizationsincreasingout quantitatively still not abigissue
A Measurementof factor inputs

» Insufficientandinternationallydiversemeasuremenbf humancapital
no adequatequality adjustmentof labourinputs

» Measurementof flow of servicedrom physicalcapitat lackof original
data, estimatedusingstrongassumptions

A LargeRevisionsn the nationalaccountsdataovertime

A Problemsrelate mainlyto levels lessto the profile of
developments
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Problemof imputed value addedshowsup in s
a O NJdévéapmentof deflatorsin parts of the S

servicesector
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Bruttowertschdpfung je Erwerbstatigenstunde.

Gross value added per hour, change over previous year Jahresdaten; Veranderung gegeniber dem Vorjahrin Prozent.
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Crosssubsidization(digital goods: fw e,
Market for online advertisementin Germany NS

Turnover

Change (rhs) = level
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Jahresdaten.

Verdnderung: gegentber Vorjahr in Prozent (rechte Skala).
Quelle: PWC via statista; eigene Berechnungen.

In Relation zum BIP
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Anteil: nominal; Differential: preisbereinigt, Lundberg-Komponente.
Quelle: PWC via statista; eigene Berechnungen.
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Revisionof labour productivity Qﬁ”

AusmaR der Revision der AP (2007-2016) A AnalyS|S/V|th real Umedata
5 | Prozent baseof Bundesbank

A Tendencyfor upward

? revision(onaverage0.5 pp
t after 4revisiong

A Butno reversalof trends

1992 1996 2000 2004 2008 2012

Jahresdaten.
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Theevidence Productivity developmentsat the fw e,
macrolevel NS

Hourly labour productivity (whole economy) A TFGﬂdSlOV\/‘dOWﬂ

—= Deflator — | | e N OMinal .
. vormes » Particularlypronouncedafter
0 the crisis
g - » after1995c0nlyd Ay NB |
terms

A Macro-drivers

» Contributionfrom capital
Intensityisfalling
» TFPRcontribution stableuntil

2008
-2 A
L A Similarto other countries
1992 1996 2000 2004 2008 2012 » Atthe macrolevel
)C/Ser;);ss value added per hour, change over previous » ex USASpaln
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Labourproductivity per hour at the sectorlevel J”

Levels Percentage change
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TFP athe sectorlevel

Levels
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rcentage change

Totale Faktorproduktivitit, ausgewdhlte
Sektoren
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| I | il
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SeCtorCOntributionS to LP‘grOWth (8 SectorS: ’f-WKIELINSTITUTEFOR

Market sector)

91- 95 ‘ 93- 00 ‘ 00- 05 ‘ 05- 10 10- 15

AP-Wachstum
Land-, Forstwirtschaft Produzierendes Gewerbe
Baugewerbe mmm Handel, Verkehr, Gastgewerbe
Information, Kommunikation mmm Finanz-, Versicherungs-DL
mmm Unternehmens-DL Sonstige Dienstleistungen
#aEs Reallokationseffekt —4—|nsgesamt

Aln APZ = ZjEéjAlnAPf +RIL

THE WORLD ECONOMY

NS

A Precrisis no cleartrend

A After 2005:AR
Wachstum deutlich
niedriger

A Only3 sectorswith
significantpositive
contributions
(rr;an ufacturing trade,
IT

A Negativecontribution of
professionakervicey95
10)

A Specifiadevelopmentin
financialserviceqg00-05)

Aafter 2010: diminishing
differencesacrosssectors

Reallocation effect
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Sectorcontributionsto LRgrowth (market sector) 1w e,
International comparison(Eurostatdata)

-2
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Contribution of capital intensity and TFRo LR 1w e,
Growth in Germany (Markesector) &

3 A Contributionof capital
Isdecreasingesp in

2 1 manufacturingleven
negativerecently)

A Contributionof TFP
without cleartrend (til
2013)

A TFRcontributionby

1 .
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Contribution of capital intensity and TFRo LR 1w e,
growth ¢ international comparison(EUKLEMS)
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mm Contribution capital intensity msm Contribution TFP
## Reallocation effect —+—, Total LP-growth
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Evidenceon the sectorlevel - summary d‘”

A Significantoncentrationof productivity growth
» 3 Produktivitycores(manufacturingtrade, IT)
» Productivitybrakeprofessionakerviceqafter 1995)
A differentin UKand USA

» Speciatasefinancialandinsuranceserviceqlow productivity
growth, declinein 00-05)

A Precrisisperiod (19912005/7)

» Nocleartrend in the marketsector

A Macrodeclinedriven by property sectorand publicservices
» Manufacturing: high butlecliningcontributionto LP (nvestmen)
» Trade:trend increasen LPand TFRgrowth

A Postcrisisperiod (2011 ff)
» Significantljfower LPgrowth (sameinternationally, exceptionSpain)
» Manufacturingandtrade slow (Mfg alsointernationally)
» Improvedproductivity performancef proffessionakervices
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Economicexplanations

Severahypotheses

v v v Dy Dy Dy D

>\

Secorabtructuralchange—

(Endof) Outsourcing
\

Digitization

Humancapital —
Demography

Changesn the labour market

Normalizationafter the
unificationboom

Misallocationof production
factors(financialcrises low
Interestrates, zombificatior)

0

0
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No negativeimpacton LP, but
decliningpositiveimpactof
reallocationinto professionakervices
dueto poor productivity performance
In that sector

No systematiccorrelation, explains
someof the weaknessn professional
servicegLeasingcontractworkerg

Weakandinconsistentevidence
(datal measuremenfproblemg

Explainssomeof the slowdownfrom
91-95t0 95-00

Effectsare possible buthardto
identify and quantify

16



Digitization

LP growth decomposition 19917 2007 (EU-KLEMS)
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B KT Kap.int, |KT Produzenten
W KT Kap.int. IKT-intensive Ind.
IKT Kap.int. Andere

91-95-00-05-
9500 05|07

Spanien

MNicht-IKT Kap.int, IKT Produzenten
Micht-IET Kap.int. IKT-intensive Ind.
Micht-ET Kap.int. Andere
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Digitization k'fw

A 19952005:WeakerLPgrowth in Germanythanin USAand
UK (but notasother EU countriespartly explainedby
» Lowinvestmentin ICT
» Lowercefficiencydividendt 6! { | FGSNI Hnannno
A Potential(plausible)explanations
» a! { | 2 Yhypothesis a @
A More fragmentedEUdomesticmarket
A More rigidproductand labourmarketregulations
» o! { al yI Byfoth&sisi &
A Corporatetradionslessconduciveto radicalrestructuring
» o CA NI-HypothésB d

A European countrieeavemore SME; SMEanrealizelessbenefits
from ICTinvestmentdueto scaleand scopeeffects

Gern| Produktivityin Germany
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Demography JN'T"H‘ELW@%E%EEJSSW
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o

A Differentagecohorts  os-
havedifferent productivity

Estimationwith 2 differeni
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A Results

» Demographycontributedto the slow-down in LFsincel995

» Positive from 19950onwardsdeclining impactin the 1990s,
negative inthe 2000s recentlyimproving

» Disclaimer: Poingstimatesare statisticallyuncertairl
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Labourmarket developments J’V

A Wagemoderation
» Sinceearly2000s
» Reflectingncreasediexibility of wagecontracts(openingclause$

A HartzReforms
» Implementedbetween2003 und2005
» Easingf labourmarketregulation new labourmarketinstruments

» Reduceduinemploymentbenefitsfor someof the longterm
unemployed

» Increasedoressureon unemployedio take on job offers

A Increasedmmigration
» since2011 (ntra EUmigration refugees

Gern| Produktivityin Germany
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Immigration by branches
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A Migrantspredominantlywork in low productivitybranches

Non-national employment and LP by sector 2011
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Quantitative
estimates:
Migration could
explain between
0.1 and 0.7 pp of
productivity
slowdown in
recent years under
different
assumptions
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Impactof wagemoderation e ]
Significant wage moderation since 2000
110 index (2010=100) percent 4
3
2
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95 . . 4
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Wagemoderation dvvma;%gﬁgw

A Explanations

» Decentralizatiofflexibilizationof wageformation (decreasing
relevanceof collectivebargainingmore openingclause$ starting
aroundmid-1990s.

» HartzReforms
A Contribute butprobably not dominant.
» Olpricedeclinesince2014.

A Theseexplanationsare exogenousWagemoderationleads
to productivityslow-down in a neeclassicatheoretical
framework Noreversecausality(reactionof wagesto lower
productivitywould not resultin decliningreal unit labour
costg

Gern| Produktivityin Germany
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Effectof wagemoderationon productivity d‘”

A Wagemoderation Wagesincreaseby lessthan the sumof
productivityand prices

A Increasedabourdemandandhigheremployment
A Capitalendowmentper employee(hour) decreases
A Directnegativeimpacton labourproductivity.

A Marginalproductivity of capitalrisesleadingto more
demandfor capital

A Increasinghe capitalstocktakestime: temporary
productivity slowdown

Gern| Produktivityin Germany
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Evidencasin line with theory

Real ULC, hours worked and capital stock

110 1Index (2010=100) Prozent
N I ‘ | I
______ il 1

100

mmmm Arbeitsvolumen (rechte Achse)

== Reale Lohnstickkosten

= === Durchschnitt 1991-2015
95 T T

1991 1995 1999 2003 2007 2011 2015

A Declininggrowth of the capitalintensity reducedLPby 0.8 percentper

yearsince2004.

A

160

140

130

120

110

100

a0

A Slowdownin capitalintensity growth is explainedby employmentgrowth
(slowingLPby 0.4 pp)anda slowdownin net investment(reducingLP
growth by another0,4 percentper year

A Thesizeof the effectis confirmedby simulationswith an empiricallabour

marketmodel

'f-w KIEL [NSTITUTE FOR
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Reale Euro je Stunde (Basisjahr 2010) Prozent 4
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Kapitalstock (rechte Achse) T3
- Kapitalausstattung 4

1991 1995 1999 2003 2007 2011 2015
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Summary: Mairexplanationsof German fw e,
productivity performance &

A Confirmed

» Reunificationdiminishingcatchup growth)
Relativelyweakdigitizationeffects(comparedto US/UK)
Demographycohort-specificproductivity)
Sectoralstructuralchange(reallocationinto professionakervice$
Labourmarketconditions(wagemoderation immigration)
A Not confirmed

» Weakhumancapitalaccumulation

» Diminishingorocessof OutsourcingOffshoring

» Misallocationof resourceqlow interestrate effect)

>

v

>

v

>

v

>

\4

A Interdependencyf explanations
A Temporaryfactors
A Caveat Measuremenproblems

E Seculargrowth pessimismis not supported

Gern| Produktivityin Germany
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Update:Evidence2015vs.2017 (ew dataand Qﬁ”
revisionson the macrolevel)

Hourly labour productivity (1991-2014)

B Stand 2015

Prozent
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1,0 - - 10
0,0 - - 0,0
1,0 - 1,0
2,0 2,0
-3,0 - 3,0
& @ca'b\gqb \g@'\ & (190'\ @0’5 (1960 (196\ qp& (19\'\ (19(5 r&\‘b

Jahresdaten, Veranderung gegeniber Vorjahr, kalenderbereinigt.
Bruttoinlandsprodukt (preisbereinigt) je Erw erbstatigenstunde.

Hourly labour productivity (1991-2016)

B Stand 2015 ©Stand 2017

Prozent
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Jahresdaten, Veranderung gegeniber Vorjahr, kalenderbereinigt.
Bruttoinlandsprodukt (preisbereinigt) je Erw erbstatigenstunde.
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Beitrag des Strukturwandels zum ARachstum J"’

20

15

10

W DSRE

SSRE

95-00 ‘ 00-05 ‘ 05-10 ‘ 10-15

Deutschland
ISE & AP-Wachstum insgesamt

>

SSRE und DSRE klein relativ zu I¢
i.d.R.: DSRE < 0; SSRE >0

SRE=SSRE+DSRE i.d.R. > 0 (Bei
zu APWachstum 0,15,25 PP
p.a.), aber < 0in 2068010 (ca.
-0,17 PP p.a.)

Rickgang des ARachstums von
00-05 auf 0510 zu ca. 1/3 auf SRE
zuruckzufihren

Relevante Sektoren: LW, Bau, PG,
UN-DL

Effekt von intrasektoralem Sir.
Wandel innerhalb von PG und UN
DL nahezu Null
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Beitrag des Strukturwandels zum ARachstum
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Humankapital¢ Messung: Niveaus J"’

Vergleich am Beispiel Deutschlan®ereinigte Staaten

Verschiedene Quellen zu Bildungsergebnissen Kompetenzmessung (PIASTudie)

A Sehr unterschiedliche Ergebnisse je A Deutschlandicht weniger qualifiziert

nach Quelle als Vereinigte Staaten
A Deutschland deutlich weniger A Teilweise sogar besser

gualifiziert als Vereinigte Staaten
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