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Abstract

One of the key issues in economics is the explamatf unemployment and its variation across difiere
economies. Doing so “modern mainstream macroecarsdrnfiequently refers to institutional structures
and their variation across countries. Those coesmtnith “more flexible” labour markets have lower-u
employment rates. This “mainstream” is based on dbxealled European Labour Market Model of
Layard, Nickell & Jackman (1991, 2005, cf. CarlinS&skice 2006).

However, unemploymentithin the European states varies as much as betweendbestries (Sidekum
2005). Within a country, however, there are onlypanidifferences in the institutions. Therefore ldxge
variation in regional unemployment and the develeptrof employment is puzzling. In Germany, for
example, there are regions in which virtual fullgoyment prevails (e.g. Munich Area or Eichstatijla
others which are affected by a deep labour manksisqe.g. Ruhr Area, Bremerhaven or large pafits o
East Germany).

Our explanation of this regional variation of unéoyment builds on structural change, the regional i
dustry composition and technical progress. Dependimthe life cycle phase of the respective indesstr
technical progress has different effects on empkyinand thus on unemployment. In the early stafjes o
the industry life cycle product demand is elastic ancreases in productivity result in employment
growth. Across subsequent life cycle stages derhandmes inelastic and productivity increases lead t
reduction in employment.

Industries are usually regionally concentrated r@gibns are specialised on specific industries giran
1991, Moller, Tassinopoulos 2000). The developnudra region dominated by a specific industry de-
pends strongly on the life cycle of this industfe region falls into crisis when the main prodoicthe
respective industry reaches a phase of saturatittminelastic demand. Thus the mechanism of product
life cycle, price elasticity and technical progrésads through the specialisation of regional eatas to
different spatial development paths.

We model formally this mechanism building on Sdkedt(1997), Appelbaum and Schettkat (1999) and
Moller (2001). It can be shown that a transitioonfrthe elastic into the inelastic range of the duina
function for the most important product(s) can athe suffice to plunge a region into crisis. The Ein
model structure is intended to keep the reasomengsparent and takes findings of the micro-founded
model developed by Blien and Sanner (2006) intoaat

In our empirical analysis we use industry leveldiseries data on output, prices, employment and na-
tional income for Germany provided by the Fedetali§ical Office and the OECD. We estimate Mar-
shallian type demand functions using an instrumesatdables estimator to derive the price elastsifor
different industries and link this information themthe regional labour market performance of #spec-

tive industries and regions.

Keywords: Sructural change; Productivity growth; Labour market dynamics
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1. Introduction

One of the key problems in economics is explaitivglevel of unemployment in different eco-
nomies. To do this “modern mainstream macroeconsnfiequently refers to institutional struc-
tures and their variation across countries. Coestwith more flexible labour markets have
lower unemployment rates.

One prominent “mainstream” explanation of unempleginis the so-called European Labour
Market Model of Layard, Nickell & Jackman (1991,0%) cf. Carlin & Soskice 2006 for an inte-
gration with traditional macroeconomics). Thereemployment results from the competing
claims of groups of economic subjects (Franz 1922 The claims of workers and firm owners
on the social product are kept in balance by uneympént. In order to increase employment,
economic policy therefore has to create institigiomich restrain these demands.

In a review written on the occasion of the newieditof the book by Layard et al., Blanchard
(2007) emphasises that the theory contained irbtduk has been empirically confirmed (also
Layard, Nickell & Jackman 2005, introduction). Ntdmsess, since the end of the 1990s there
has been increasing criticism on the mainstreamoagpes. For example, some authors state
that the empirical basis has been proving to beiaatdnt (e.g. Howell et al. 2007).

Another point of criticism concerns the idea thatious labour market institutions could simply
be replaced or abolished in order to combat uneynpdmit. Freeman (1998, 2001) argues that
the institutions of an economy are connected aatl ttiere might be strong complementarities
(see also the discussion on varieties of capitali$ati, Soskice 2001; Paunescu, Schneider
2004). If a specific institution is removed, thisutd have far-reaching consequences. The com-
plete structure of institutions could be destroged a far less optimal solution with even higher
unemployment could develop.

One major short coming of the European Labour Mankedel and other macroeconomic ap-
proaches is their inability to explain the variatiof unemployment and of the development of
employmentwithin countries. After all, unemploymemtithin a nation shows about the same
level of variation as it does between countriedgkiuim 2005). Within countries, however, there
are only minor differences in the institutions amdcro economic factors. From this point of
view, the large variation in regional unemploymentGermany constitutes a problem for the
economic mainstream. Under the relatively unifonstitutional conditions of a country there are
regions in which virtual full employment prevailsdhothers which are affected by a deep labour
market crisis. This is for example true for thdeliénce between East and West Germany as well
as the differences within these two parts (e.casaweth n (nearly) full employment like Munich
Area or Eichstatt versus areas with persistentualnoarket crises Ruhr Area,). These regional
disparities are neglected by most explanationsimfgmployment.

Our alternative explanation of employment and urlegmpent builds on structural change, the
industry life cycle, the regional industry compasit and technical progress. Depending on the
life cycle phase of the respective industries temdirprogress has different effects on employ-
ment and thus on unemployment. The major line aéoaing has already been published in a



paper by Neisser (1942). There, however, it isuaity assumed to be trivial and is not formally
substantiated. This was done in various pathbreggsapers written by Ronald Schettkat (1997),
partly in cooperation with Eileen Appelbaum (Appeiin, Schettkat 1999). However, improve-
ments are still of value. Their work does not imigua microfoundation of the basic theorem.
Unemployment is not endogenous and therefore agration of the labour market is lacking.
We have written our paper to complete the appraathese respectsAdditionally, we use the
approach to explain regional variation in the depetent of employment by the regional indus-
try composition. We also add empirical evidencealhs missing until yet.

The price elasticity of demand transmits the effeaft technical progre$gor productivity in-
creases — we use the terms as synonyms) on empibyhtesee this we distinguish between two
effects of productivity increases. As the same pebdan be produced using less labour, techni-
cal progress first leads to a drop in the demamdafoour for a given quantity. This is tles-
placement effect of technical progress. In addition, however, théuction in costs as a result of
technical progress also leads to a drop in prites i turn increases demand for the particular
product and therefore also demand for workers whaamployed in production. Herecampen-
sation effect occurs. This effect is the stronger the more peieestic demand STypically the
price elasticity is higher in the early stages tt# product life cycle or the industry life cycle.
Continuous technical progress causes a permarretwstl change, characterized by increases
in the share of economic activity for industrieshwinore price elastic demand and decreases for
those with less elastic demand.

This process has substantial impact on regions. dévelopment of regional employment de-
pends on the regional industry composition. Thééighe share of industries with high demand
elasticities the better the regional labour mapetformance will be. This induces a process of
regional structural change in which the regionshvathigh share of prospering industries will
gain employment while those with a high share distries with inelastic demand will lose em-
ployment.

We call our model “labour market model of structutaange”. The reason for this name is firstly
that the specialisation of economies which has ldpeel as a consequence of structural change
serves as the point of departure. Some nationsgoons have specialised in industries with elas-
tic demand and others in industries with ineladémand. Strong consequences for the develop-
ment of employment and unemployment are the reSeitondly these mechanisms are as dis-
cussed themselves strong driving forces of stratttimiange as they make some industry grow
and others decline.

1A parallel effort is taken by Blien & Sanner (2008here, the focus is on the development of empémntmhe

generalization of the basic theorem to many mardetsthe modelling of the product cycle while mformding
the model through consumer behaviour.

We use the term technical progress in a wideesersch includes any outward movement of the prédoc
functions. For example changes in the organisatiorzatices of a firm that increase productivite amcluded in
this definition of technical progress.

The Marshall-Hicks-rules of labour demand ar® &stablishing a link between employment and tieepelas-
ticity of demand. However, this link relates to thage effects on labour demand and not technicarpss.



We develop our explanation in several stages. Wgnbley describing the background of our
reasoning in the dimensions of space and time. ihigllowed by a small basic model, which
summarises the present state of theory. This datedithe preparation for a more complex mi-
crofounded model of labour demand. Discussions tath@eurelationship between elasticities and
labour market performance follow. In section foug provide empirical evidence. We conclude
with a brief summary and discussion of the imploag.

2. Specialisation in space and time

In the spatial dimension, specialisations of ecalesnare discernible both at regional and na-
tional level. For Krugman (1991: 5) the most strikicharacteristic of the geography of eco-
nomic activity is its concentration. Localisatiofieets lead to the specialisation of regions in a
few “preferred” industries. Although this concetiwa of particular industries in specific regions
has declined somewhat in the last decades (cthiBalUSA: Krugman 1991: 75ff.; for western
Germany: Mdller, Tassinopoulos 2000), its extenmams astonishingly.

Krugman (1991: 123ff.) focuses on labour marketlipgoas driving force of regional concentra-
tion and specialisation. He develops a model wathfundamental assumption that the business
cycles for different firms do not precede entirgyynchronologically. It is therefore advantageous
for firms and workers to form a joint pool of labotrirms will settle in places where there are
already firms from the same industry in order tcab& to hire workers when their own demand
is high and that of the other firms is low. Suclhd&our reduces unemployment or, in the case
of flexible wages, ensures that wage developmenaims steady. Krugman’s model shows that
the advantage associated with this can carry merghtvthat the deterioration of the competitive
position that subsequently results for a firm.

Localisation effects lead to the specialisatiomegfions in particular industries and product fami-
lies. It tends to prove advantageous for a firnthoose a location in which other firms with a
related product are already represented. In thss dais possible that a product is produced in
one single region and that a large area is suppligd this product from this region. Thus, re-
gions have a tendency to specialise in specifiastrtes. These specialisations and the resulting
industry might be different form region to regidihether or not this situation occurs depends
on the level of transport costs and the strength@tocalisation effects.

Specialisations are important at national leved. tdhe developed economies produce clearly
different national product mixture as for examplé forward in the varieties of capitalism ap-
proach (Hall, Soskice 2001; Paunescu, Schneidef)200 for example, the production of the
German economy is compared with that of other dgesl countries, a disproportionately large
specialisation can be seen in the area of manufagtun addition many high-quality goods are
manufactured in relatively small series. In ordeexplain this specialisation of nations, usually
the theory of comparative advantages is used.

However, such a specialisation can also be exmldyethe German institutional structure gen-
erating as specific production system. Streeck 119997) and Sorge and Streeck (1988) de-
scribed this system and named it diversified guarbduction. This production system requires



among other things particularly highly skilled werk. In Germany the institutional pre-requisite
for this is the dual system of vocational trainifidpis system is geared mainly towards occupa-
tions in the manufacturing industry.

In general the “Varieties of Capitalism” literatuseggest that institutional settings across a broad
set of subsystems like the educational systemfitlaacial system and the labour market are
gearing economies towards specific industry compos. For example coordinated market
economies like Germany are expected to have theingths in sophisticated but not to innova-
tive manufacturing industries. Liberal market eaoies like the Anglo-Saxon countries are ex-
pected to be strong in new services and innovéiiyle tech manufacturing (Hall, Soskice 2001).

Specialisations, once they have been developed, ddaendency to persist. The particular spe-
cialisation can then prove to be a strength or akwess with regard to the labour market. If the
particular product market responds elasticallyédative) price declines resulting from perpetual
increases in productivity, then employment gain seisult - and vice versa in the case of an
inelastic response. This is the explanation pravidg Ronald Schettkat (1997) for Germany’s
relatively high unemployment rates. The marketl@oury cars is probably not exactly a classic
example of price elastic demand.

Another important dimension for understanding thlatronship described here between produc-
tivity, demand elasticity and employment or unemgpient is the idea of the product cycle. It
goes back to Schumpeter among others (1939; cin&kid 990; Weinstein et al. 1985: 63ff.) and
was then further developed and integrated intoitklestry life cycle (Gorth, Klepper 1982;
Abernathy, Clark 1985; Klepper 1996These theories on the industry or product lifeleyre
primarily concerned with innovation. We insteadKai the various effects of technical progress
on labour demand which vary across the life cytdges.

Figure 1 illustrates that the product life cycle {loe product cycle, to avoid the biological asso-
ciation) can already result in employment probldrefore the “death” of the particular product.
In the market introduction phase both product iratmns and process innovations are high,
while employment grows. A new product first entdre market as a small series at a very high
price. The manufacturing firm frequently occupiam@re or less pronounced monopoly position.
Increasing experience with the production and &ffty improve productivity lead to the start of
larger series and to clear price reductions, whitcklemand is unsaturated (elastic), result in
large increases in production which by far excdedgroductivity improvements. In the course
of time demand gets increasingly satisfied and rneldyical leeway is exhausted. Now im-
provements in productivity and declining pricesdléa small increases in the quantity of goods
sold and thus to falling turnover and reduced emmplent. If regions are really specialised, as
discussed above, then production and employmethdrisinated by specific industries and their
main products. Yet, products do not generally meatt endless solvent demand. Products have
only a finite “lifetime”. Then a regional (or natial) economy falls into crisis when this product
reaches a phase of market saturation or the erldeoproduct cycle. Thus the mechanism of
product life cycle, price elasticity and technipabgress leads through the specialisation of re-
gional economies to different spatial developmeathp. A transition from the elastic into the

If industries focus on a single product, thenustdy and product life cycle are identical. Thesrim these life
cycles share common assumption (Klepper 1996, Heffla. 2008). Thus we use these terms interchblegea



inelastic range of the demand function for the mogtortant product can already suffice to
plunge a region into crisis. This mechanism is nleddormally in the next section.

Figure 1: Product life cycle of innovations and product sales over time

Market introduction Expansion
phase phase

/ Z

Maturity phase

e<l

Quantity (Q), Innovation rate

£51 o

Stagnation phase

Sales development

o

ocess innovation

\

v

Time (t)

3. The labour market model of structural change

3.1. A basic moddl

A basic model is expounded below which follows tbenulation developed by Appelbaum and
Schettkat (1999) and by Moller (2001) and therefurmamarises the current state of the reason-
ing. The basic model has the advantage of providapid clarity regarding the relationships of
technical progress, price elasticity of demand emghloyment. It begins with a definition equa-
tion for the productivity of laboux in a firm j in which the production quantity Q rislated to

the level of employment N.

_Q
BN,
i
z.W.
Pj -1
T

J

Q =f(P,y), with dQ/dP <0, dQ/dy>0

(1)
(2)

3)

The second equation is a price-setting functio &imark-up calculation. The price ig Pis a
mark-up factor which also includes capital expamditand Wis the wage rate. Finally the third
equation is a demand function that falls with thiegpand rises with the national income y. From



the base equations it follows for the growth ratkes; is the price elasticity angj is the income
elasticity of demand:

A

N, =Q, -1t (1)
szﬂw_fj[ﬂsj Q)

From (1) to (3)' it is possible to derive the foling expression for a firm’s employment devel-
opment ifz=0:

Nj =n;y +(g; ~ DTy —&;W, (4)

After this we switch level and move on to examinargeconomy. This is here the region, though
it could just as easily be a national economy.rileoto be able to go over to examining individ-
ual sectors of an economy it is necessary to agtgeg)l firms j of the particular industry i. For
this we assume in the following that all the firofsan industry i are identical:

|<lir =,7i§/ir +(£i _1)7’\7ir _giV(/ir (5)

A multi-level problem has to be taken into accowhen conducting the aggregation: although it
is possible to assume that the demand elasti@tesss all the firms of an industry can be deter-
mined in terms of forming a weighted average, tlhsteity at sectoral level is of a different na-
ture from that at the level of an economic unitr #ee individual firm that is neither a monopo-
list nor an oligopolist, the behaviour of othemis appears to be given. If the firm lowers its
price, demand for its products may increase velgngly because other firms, which maintain
their prices, are displaced. If all the firms lowtkeir price, however, the quantity sold may
change only slightly. Under the conditions of moolggiic competition, individual firms will
behave in a profit-maximising manner and only offegir products in the elastic area of demand.
After the described aggregation of individual firihgs no longer possible to make such a state-
ment for the aggregates.

The model describes productivity gains as Hickstra¢uechnical progress, which is defined in
such a way that the input ratio of the productiactdérs remains constant. We make this assump-
tion to ensure that shifts in labour demand arestexhming directly from the technical progress
itself in a trivial way but that they are the coggence of the market mechanism. Additionally,
the assumption simplifies the model structure.hie ¢ase of Hicks-neutralityt; >  8imply ap-
plies. As a consequence, workers are displaced whastuct demand is inelastic (i.g.< 1).
When demand is elastig;(> 1) on the other hand, employment increases. ddmsbe seen di-
rectly from (5). Therefore the theorem of the empient effects of increases in productivity
(Neisser 1942, Appelbaum, Schettkat 1999) can beatkfrom the basic model.

The model also shows that the development of empéoy depends on two elasticities of de-
mand. If income elasticity is high, the demanddgoroduct can increase even under conditions
of prices rising secularly. Thus, within the mogekitive employment effects on industry level
can stem from both, high price elasticity and higtome elasticity. Both main determinants of
structural change, as identified for example in thmee sector hypothesis, are also driving em-
ployment in our model.



While our approach basically explains labour demamdndustry level it has also strong impli-
cations for regional employment and unemploymeegiéns typically specialise in specific in-
dustries and products. Thus, the industry compstiof the regions are varying substantially.
Consequently some regions have a higher sharewfgydiigh elasticity industries, in other re-
gions the low elasticity industries are dominatidgpending on these differences in the industry
composition regional employment will develop dif#atly. The higher the share of industries
with elastic demand is the better will be the regidabour market performance.

Furthermore the model can be used to examine fheteaff wage increases. According to (5), in
the realistic range of values for the demand aligt{i. e. fore;; > 0), wage rises lead to decreas-
ing employment. The effect is stronger the moretelademand is, as we also know from the
Marshall-Hicks-rules.

This simple model does not include unemploymergatliy. It does not contain a labour market
and, thus, statements about the development of plogment are only possible indirectly via the
change in employment (cf. however Stidekum 2005 2006).

3.2. Generalisation and refor mulation of the model idea

In order to obtain statements about unemploymemtheer model is nhow developed which ex-
plicitly contains the labour market. The changemployment is modelled in the usual way as
the development of labour demand. We begin withse ¢n which we treat the wage as fixed.

i. Fixed wage
Q=Q(P) product demand (6)
Q= AL*PK” production function, with 0 £ < 1, K fixed (7)

With the function for product demand we now abgtfemm national income. We use a Cobb-
Douglas type production function. In addition warsiout from the assumption of price-setting
with perfect competition. The equations are forrtedafor individual firms, but the subscript is
dropped here. The cost function ¢ (e.g. accordnydrian 1992: 54f.) shows the minimal-cost
factor combinations at given factor prices. Fos tiiiis necessary to determine in each case the
guantity of a production factor that is necessaryaf certain production level (L: labour, K: capi-
tal, A: technology factor, c: costs, r: interest).

c(r,W,Q) = min(rk +WL) st.:Q= AKPL# (8)

Y A Y
= min(rK +WAPK ﬂ—lQ/”—lj
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The demand function for capital with a given praitut quantity and given factor prices (condi-
tional demand function) is then:

-8
PV 4
K(r,W,Q) = A 9
(rW.Q) {(1_/3)& Q 9)
The corresponding demand function for labour takedollowing form:
_ (l—ﬁ)rr 4
L(r,W,Q) =|———| A 10
(r,.W,Q) [ W Q (10)

It then follows for the cost function with (maximypnofit) demand quantities inserted:

c(r,W,Q) =rK(r,W,Q) +WL(r,W,Q) =

_[oaw T w-prl .
_r[(l—ﬂ)r} A Q+W[ ,B\N } AQ

-5 -B
= r[ﬂ} +W|: MN j| A—lQ
L-Br L-B)r

-8 -B
= rrﬂ"]\N1"5|:L:| +V\N\/_ﬂl”6|: /8 :| JAlQ

1-5) 1-5)
(ol faal e
1-5) 1-5)
c=p7L-H W ATQ (11)
as:
ﬂl—ﬂ ,3_’8

B a-p)"
_ B =B+ - By
B a-p)"
B (BA- B + (- )
1-p7
_ B a-B)y(B+-B)
A=)
_pra-p”
1= )P

__ B’
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The price is equal to the marginal costs (Wit 877 (1- B)*™):

p = 0CW,r,Q) _ a8 A~ B WP ATQ ) _ dW T ATQ )
0Q 0Q 0Q

P=rAW"  A™ (12)

We derive from 12 the change labour demand reguitom technical progress:

-8
L:A‘l( AV j Q(P(A))  labour demand

@-Br

s -5
%z_A—2|: M :| Q+A_1|: M :| d_Qﬁ (13)
dA - B)r A-B)r| dpda
_ a2 BW ’ 4 BW _ﬁd_Q A2\, B +h
- {a—ﬂ)r} o {a—ﬂ)r} ap CAITHA
o v 7 2dQ (4 4 1—ﬁj
= [A [(1—,8)r} QJ(HQ dPA r*wW="u

- -5

%z{KﬁLﬁ[ AW j J 1+Ed_Qj 14)
dA A @a-prr QdP

(14) yields directly the fundamental theorem on ¢meployment effects of technical progress.
The employment response to productivity increasepositive if the elasticity of demand is
greater than 1. However, this is always fulfilled individual firms under perfect competition (
>> 1). If the firms of an industry are aggregateolvever, the employment in an industry can be
related to the overall demand for this aggregakenTequation (15) applies for the entire indus-
try. The aggregation is possible since the prodadtinction shows constant economies of scale.

ii. Reaction of wages to unemployment

In the following we start out from the (extremejnglification that the economy only produces
one single good. This assumption allows establgslirconnection with the labour market, be-
cause now the function for labour demand depiatsaiverall demand on a labour market. The
aim of the following analysis is to construct a rabthat is similar to a certain degree to that of
Layard et al. Since the formalization is standamly some basic equations are given. Here we
do not bother with the microfoundations of the mode

For reasons of simplification, in the following elmyment L is measured as a share of the active
population, which is in turn standardised toNL< 1). Unemployment results accordingly with
U=1-L. In the spirit of the work by Layard, Nickell & daman (1991/2004) and Carlin,
Soskice (2006) for the national level and by Bldlosher, Oswald (1994, 2005) for the regional
level, it is assumed that the wage responds inketseegional or national unemployment (wage
-setting curve or wage curve). In order to makectdleulations easier it is assumed that the wage
curve is not semilogarithmic but linear. The foliogy expression results:
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W =p'-1J (15)
1-L
=y-1——
4 1
=y-T+1L
W=yp+1L (16)

The rationale behind this formalisation is quit@lagous to that of Layard et al. The wage (set-
ting) curve can be derived concerning efficiencyyevapproaches and wage negotiation models.
The fact that a linear and not a log-linear forntiolais adopted here does not constitute a limita-
tion. Empirical studies on the regional wage cutweenot clearly favour either of the two formu-
lations over the other (Blien 2001).

iii. Equilibrium

In the following the wage is endogenised.

S v Y7
L=AY 22
) e

By’
L'A(a—ﬁ)rj ° 0

L=AB 7 (y+11) 7 - B 1 Q
Ly+)" = A7 1B 1"Q

implicit function:

G=L(y+i)’ -A"B71-B)’r Q=0 (18)
) o)
dL _ 9G/oA _ A La-pr QdP
dA~ aG/oL o)
A o (y+iL)” +BL(y+ n_)ﬁ'lr—ggA‘z((l ﬁﬂ)rj r@-By+i)
(19)
difference between (14) and (19):
_ (y+i)” _
i aQ aporV wp
B B1_YX A-2.0
(y+a)"+ Ar(y+a)™ =S AT TA{ B ) (y+1)°
- (v+1)” _ =S (20)
) p1_0Q o s [A=-B)r | @A-5)
()" + Ar(y+)™ = S AT Tﬂ( 8 j (y+10)”

with0<S<1ifa—Q <0
oP
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Thus the effect of increases in productivity is lexan the case of endogenous wages. However,
the turning point of the development, in other wotke elasticity of one, is the same. Thus the
previous finding, that employment on industry ledelpends on the price elasticity of demand
and that consequently the regional developmentngfl@yment is depending on the industry
composition is still holding.

3.3 Comparison: the labour market model of structural change and the European Labour
Market Model

In the “European Labour Market Model” the levelwfemployment is attributed to the funda-
mental institutional setting of an economy (Laya¥itkell & Jackman 2006). Unemployment is
explained by competing claims made by economicesitbj A strongly simplified version can be
presented in one diagram. Two functions are catisté for the model:

The wage setting curvexpresses the demands of the labour force foeeifspshare of the so-
cial product. When the share of the labour forca ik in employment is large (= low unem-
ployment rate), it is more likely that the claimaade by the labour force on the national product
can be pushed through.

The price setting curveeflects the demands of the firm owners. Whenethera high level of

activity in the economy, i.e. when unemploymeribig, firms can set higher prices. This lowers
W/P, the real wage.

The point where the two curves intersect refleat®@uilibrium situation in which the demands
of the economic subjects are compatible. In thigildgium a certain positive level of unem-
ployment occurs, a rate which is knownN&IRU (“Non-Accelerating Inflation Rate of Unem-

ployment”). TheNAIRU is equivalent to a change in inflation of zerothé unemployment rate

is low, inflation rises, if it is high, inflatioradls.

Our labour market model of structural change caddyacted in a way parallel to the fundamen-
tal diagram by Layard, Nickell, Jackman. Howeverthe model on structural change it is not
monopolistic competition that is taken as a bassn Layard et al., but perfect competition. The
labour demand curve given above replaces the patterg curve. Owing to the assumption of
constant economies of scale, this does not depernbeoprice P. The function described in this
way falls since it is inversely linked with the wealgvel:

1 ( B Y
_Avvﬂ(a—ﬁ)rj N &)
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Figure 2: Comparison of the labour market model of structural change and the European
labour market model

A
In— Layard et al.
_ Wage setting
Price setting
1 Employment
A Labour  marke
W model of struc-

tural change

Wage setting

Labour demand

»
»

Employment

Both of the models refer to the institutional sejtof the economy:
- Layard et al. take into account the labour mark#irg in the narrower sense.

- In the labour market model of structural change thay also be of importance, but insti-
tutions related to the product market and to osloeral areas are important, too:

o The incidence of innovations and the extent, toctwvhnnovations are facilitated
by the institutional structure, are crucial.

0 The structure of the system of education and tngimnight facilitate a particular
specialisation of the economy.

The two approaches differ with regard to the pdsstionsequences of economic-policy meas-
ures aimed at reducing unemployment. In the Eunojpeaour market model, measures have the
main function of reducing workers’ demands on taéamal product. Measures of this type are
linked with wage reductions. The approach doesatotv for regional factors and measures.

From the labour market model of structural changeamn be derived that another class of meas-
ures could help to increase employment and thusceednemployment. Measures in the follow-
ing areas would be conceivable:
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- Reorganisation of the education and training system
- Facilitation of innovations

- Reduction of bureaucracy and restrictions

- Promotion of technology for innovative sectors

- Regional policy

In general it is a matter of supporting those indes that show elastic demand and rapid techni-
cal progress, which can also be done on regional.l&/hat is also important is that the market
is globally orientated. In this sense supply siderded policy would not only improve the con-
ditions for firms and entrepreneurs but also thecstire of the supply that is the product mix of
the economy.

4. Empirical Evidence

For several reasons, for example data availabilitis not feasible to test our model directly.

However, identifying the effects of the price eleisy of demand on the regional labour market
performance will give evidence on the validity afranodel. Thus, we have to identify the price
elasticities of demand on industry level and thehk these results to the regional labour market
performance.

4.1. Empirical strategy

4.1.1. Identifying elasticities

Despite the theoretical simplicity of the pricestiaities of demand its empirical identification

faces several problems (Mdller 2001). For examgdtimating a classical Marschallian demand
function for a specific good would require the ugibn of a vector of the prices of all other
goods or at least of all other industries. Thishiswever, not feasible because of the limited
numbers of observation available.

Following Mdller (2001) we assume that producteath industry are substituted against a com-
posite good, which is representing the product unéxtof all other goods. Additionally we as-
sume that the respective industries are small cozdpa the total economy yielding the follow-
ing Marschallian type demand function:

O =B + By (pit - pt)+:32i Y; T Uy (22)

whereq; is the industry real outpuy; is the real national incomey is the industry price level
andp; the national price level. All variables are in doghms, thugi-p; is giving the price of
industryi relative to the general price leygl Estimates fop;; are providing the price elasticities
on industry level and those f@g are giving the income elasticities. This spectfma implies
also that domestic and foreign consumers are iclndind that the income elasticity concept is
applying to intermediate goods.

1 should be negative with inelastic demand betweand)-1. Demand is price elastigif <-1
holds. Industries witlfy > 1 face income elastic demand. They are producingrsupgoods;
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those withO <S5 <1 are selling relative inferior products and thoséhws, < O offer absolute
inferior ones. In our first step we estimate equaf22 and get estimates for the price and income
elasiticities. These are then entered into ourrsgstep which establishes the link between elas-
ticities and labour market development.

4.1.2. Elasticities and regional employment

The fundamental theorem on the employment effetteechnical progress derived from our
model (equation 14 and 21) states that the employmesponse to productivity increases is posi-
tive (negative) if demand is price elastic (indél@stLacking appropriate productivity measures
we assume that there are productivity increasesam industry without quantifying them. Thus
we could expect that industries withh <-1 have positive labour market performance and that
those withfy; > -1 have a negative labour market performance. Thgebithe share of industries
with elastic demand in a regional economy the beti# be the labour market performance of
the region. Thus we will regress the developmen¢raployment on the employment share of
price and income elastic industries on a regicent

AL, =a,+a,SPEIl, +a,9El, +a,X +v, (23).

SPEI, andSEl, are the shares of the price elastic industriesthadhare of the income elastic
industries in the respective regions based on stienated elasticities of demand from the first
step (equation 22AL, is the relative change of employment for eachamrgirhe higher the
share of industries with elastic demand the betteruld be the development of employment.
Thus we expect positive signs forandas.

4.2, Data

One main source of data is the national accou@ermany from the German Federal Statistical
Office.> The national accounts provide information for grealue added on industry level (two
digit) and the national GDP. The industry valueed@ given in nominal and real terms which
allow calculating industry specific price indicéhe federal statistical office is also providing
the national consumer price index, which we takaraapproximation of the national price level.
All these variables are indexed with the base @&f10 (index value = 100). The national ac-
counts also include the wage bill for each induatrgl the number of employed. We use this data
to calculate the deflated wage per capita.

The data of the Federal Statistical Office is im@pal available for a rather long time period.
However, almost all economic data on Germany ifesnfy from the structural break caused by
the unification. For this reason we skip data befb®94 resulting in a observation period form
1994 to 2007.

The information about employment is taken from ¢ngployment statistics of the German Fed-
eral Employment AgencyThis data covers all employed who are subjedhéosbcial insurance

system. Fulltime equivalents are calculated by téng part-time employed by 0.5. This data is
on industry level only available from 1999 onwar@kus, we are estimating the elasticities for a

> To be more precise it is the “Fachserie 18 Réidé

6 Beschéftigungsstatistik der Bundesagentur fur &ybebruary 2009
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period a bit longer than we can calculate the egmént change. Synchronizing both observa-
tion periods by cutting of the first years of thetional account data would reduce the degrees of
freedom of the elasticity estimation. This seemaga price too high to pay. While our industry
cycle argument is based on changing elasticitissishholding for long periods and is less rele-
vant for the short periods we use for estimatidmusiwe are not estimating time varying elastic-
ities but constant ones. We are not capturingriiastry life cycle by investigating the changing
elasticities for each industry across time but glyzing elasticities across 48 industfiasvari-

ous stages of the life cycle.

We calculate the percentage change in employmeniéoperiod from 1998 to 2006. The result-
ing variable serves as dependent variable in estigmnaquation 23.

4.3. Estimating elasticities

We estimate the elasticities using equitationdgds approximated by the real gross added value
on industry level, the industry price level\ was derived by dividing the real gross addedealu
by the nominal gross added valpeis approximated by the consumer price index wariay the
real GDP. Remember, all values are indexed withbidme year 2000 (100) and logarithm are
taken.

We estimate four different specifications. Thetfivariation is, that we substitufg for pi-p:.
Thus we are not solely looking at the relative g@sibut also at the absolute price levels in each
industry. The two resulting specifications are tiestimated using OLS and instrumental variable
estimator. We suspect that the prices might fromogeneity. To account for this problem we
instrumentp; andp;-p; with the lagged values af;, pii andp.. While we prefer the instrumental
variable estimator of the original equation, weegalso the results of the other three specifica-
tions in Table 1 in order to check the stabilityresults. In our view the table indicates a high
stability of results (signs and magnitude) if tmeali number of observations is taken into ac-
count. Thus, these estimation results are now iegtas explanatory variable into our analysis of
regional labour market performance.

7 At this stage we exclude the agricultural sectbe, mining and quarrying industries and serviceprivate

households.



Table 1: Estimated price elasticities of the four specifications

Manufacture of food producht and beverages

Manufacture of tobacco products

Manufacture of textiles

Manufacture of wearing apparel; dressing and dyeing of fur

Tanning and dressing of leather; manufacture of luggage, handbags, saddlery,
harness and footwear

Manufacture of wood and of products of wood and cork, except furniture; manu-
facture of articles of straw and plaiting materials

Manufacture of pulp, paper and paper products

Publishing, printing and reproduction of recorded media

Manufacture of coke, refined petroleum products and nuclear fuel
Manufacture of chemicals and chemical products

Manufacture of rubber and plastic products

Manufacture of other non-metallic mineral products

Manufacture of basic metals

Manufacture of fabricated metal products, except machinery and equipment
Manufacture of machinery and equipments n.e.c.

Manufacture of office machinery and computers

Manufacture of electrical machinery and apparatus n.e.c.

Manufacture of radio, television and communication equipment and apparatus
Manufacture of medical, precision and optical instruments, watches and clocks
Manufacture of motor vehicles, trailers and semi-trailers

Manufacture of other transport equipment

Manufacture of furniture; manufacturing n.e.c.

Recycling

Electricity, gas, steam and hot water supply

Collection, purification and distribution of water

Construction

Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of
automotive fuel

Wholesale trade and commission trade, except of motor vehicles and motorcy-
cles

Pit

OLS

Elasticity p-value

-0.711%*
-1.403**
-1.053
-0.692

-0.964

0.530
-0.807***
-0.293
-1.014%**
-1.440*
-1.119*
0.101
-0.363***
-1.769**
-0.718
-0.932%+*
-4.067**
-1.100%**
-0.972
-0.432
-3.755*
-2.533%*
-0.949%**
0.138
-0.002
-0.546

-1.018*

-0.002

0.000
0.003
0.085
0.273

0.167

0.342
0.000
0.661
0.000
0.049
0.002
0.817
0.000
0.004
0.142
0.000
0.004
0.000
0.343
0.567
0.011
0.000
0.000
0.564
0.995
0.290

0.022

0.993

Pit-Pt

Elasticity p-value

-0.685***
-1.284*
-0.304
-0.082

-0.229

0.440
-0.711%*
0.345
-1.008***
-1.378*
-1.002%**
0.175
-0.397***
-1.012
-1.903***
-0.906***
-1.799
-1.060***
-3.010**
-1.135
-3.038*
-2.495**
-0.988***
0.091
0.092
0.321

-1.069**

0.020

0.001
0.011
0.541
0.850

0.792

0.225
0.000
0.543
0.000
0.001
0.000
0.568
0.000
0.063
0.000
0.000
0.080
0.000
0.005
0.071
0.039
0.007
0.000
0.732
0.825
0.634

0.001

0.916

Pit

v

Elasticity p-value

-0.456**
-1.307**
-0.070
0.729

-1.874*

1.001
-0.645%***
-0.757
3.076
-3.503*
-1.932**
0.542
-0.341%**
-2.601*
-0.697
-0.955%**
-1.666
-0.986***
0.168
-0.675
-0.395
-2.653***
-0.994***
0.383
0.759*
-1.163

-1.394**

-0.116

0.005
0.002
0.922
0.479

0.023

0.190
0.000
0.284
0.869
0.010
0.001
0.283
0.000
0.025
0.111
0.000
0.235
0.000
0.837
0.428
0.914
0.000
0.000
0.113
0.049
0.073

0.003

0.608

Pit-Pt

Elasticity p-value

-0.313
-1.110*
0.543
0.573

-0.624

0.527
-0.541%**
0.334
4.454
-1.674%*
-1.210%**
0.339
-0.382%**
-0.529
-2.529%**
-0.920***
-0.449
-0.946***
-1.942*
-1.669*
-0.889
-2.787**
-1.048***
0.377
0.966**
0.252

-1.319%+*

-0.011

0.236
0.022
0.253
0.254

0.629

0.146
0.000
0.588
0.870
0.000
0.000
0.250
0.000
0.497
0.000
0.000
0.600
0.000
0.028
0.012
0.686
0.001
0.000
0.176
0.008
0.786

0.000

0.951



Retail trade, except of motor vehicles and motorcycles; repair of personal and
household goods

Hotels and restaurants

Land transport; transport via pipelines

Water transport

Air transport

Supporting and auxiliary transport activities of travel agencies
Post and telecommunications

Financial intermediation, except insurance and pension funding
Insurance and pension funding, except compulsory social security
Activities auxiliary to financial intermediation

Real estate activities

Renting of machinery and equipment without operator and of personal and
household goods

Computer and related activities

Research and development

Other business activities

Public administration and defence; complusory social security
Education

Health and social work

Sewage and refuse disposal, sanitation and similar activities
Activities of membership organizations n.e.c.

Recreational, cultural and sporting activities

Other service activities

19

0.051
-0.706**
-0.775%*
-0.692*
-0.104
0.049
-0.213
-0.190
-0.595%**
-0.575%**
-0.867

-2.380*
-0.786
-1.768

-0.470*
-0.220

0.086
-0.093

-0.843*
-0.513
-0.795

0.235

0.861
0.007
0.000
0.031
0.848
0.925
0.677
0.126
0.000
0.000
0.106

0.013
0.499
0.057
0.011
0.235
0.721
0.906
0.019
0.355
0.151
0.378

0.373
-0.524
-0.726**
-0.690*
0.003
-0.716
-0.700
-0.202
-0.615%**
-0.612***
-1.261**

-1.423
0.110
-2.689
-0.800***
0.239
0.319
-1.782*
-1.060**
1.007
-0.005
-0.463

0.143
0.162
0.002
0.020
0.995
0.190
0.213
0.152
0.000
0.000
0.002

0.089
0.881
0.225
0.001
0.290
0.306
0.025
0.002
0.310
0.994
0.273

0.096
-0.699***
-0.753**
-1.241**
0.792
0.883*
0.042
-0.188
-0.528***
-0.506***
-0.429

-2.041
-1.269
-1.931*
-0.347*
-0.349**
0.174
1.037
-0.809*
-0.591
-1.313
0.376

0.865
0.001
0.005
0.003
0.299
0.045
0.956
0.120
0.000
0.000
0.418

0.103
0.347
0.013
0.021
0.009
0.395
0.410
0.014
0.202
0.231
0.104

1.067*
-0.573
-0.405
-1.075%**
0.690
-0.384
-1.431
-0.224
-0.549%**
-0.561%**
-1.127%*

-0.783
0.210
-6.437*
-0.731%**
0.312
0.869*
-3.347%*
-1.139%**
1.781
2.564
-0.027

0.010
0.152
0.245
0.001
0.259
0.557
0.136
0.124
0.000
0.000
0.000

0.368
0.771
0.036
0.000
0.270
0.047
0.001
0.000
0.111
0.090
0.953



4.4, Elasticities and labour market performance

In another paper we investigate empirically thetiddy-employment link on industry level. The
overall evidence is supporting our hypotheses. kerery to establish this linkage on the re-
gional level.

For this purpose we are estimating equation (2BusT we regress the percentage employment
change and the change in unemployment rate fror iI®2006 in the 326 West German “Krei-
sen” (NUTS lll regions) on the employment shareprafe and income elastic industries in these
regions. We calculate these shares using the dssnad our first step. Industries have a price
(income) elastic demand ff; <-1 (52 > 1) holds. We use the elasticities from the modekh wi
relative prices. We calculate the average shanessithe period from 1999-2006. Our model is
based on market mechanisms. Thus we exclude stiztendndustries (Agriculture; Fishing;
Mining and quarrying; Public administration and etefe; Ccompulsory social security; Activi-
ties of households as employers of domestic stabin the calculation of the employment
change and employment shares. This is however ossilge for the change in the unemploy-
ment rate. Thus we are using for the respectivienasts the share of the industries with elastic
demand in total employment.

Then we insert our first two control variables: fhexrcentage change in disposal income and the
percentage change in the number of inhabitantsléNthe share of income elastic industries is
capturing a general demand relationship derivedsfemmany, the disposal income is a regional
variable primarily influencing the local sectorngily, we put dummies for the “siedlungstruk-
turelle Kreistypen”, a widely used classificatioh@erman districts (Goermar and Irmen 1991)
provided by the Federal Office for Building and kel Planning (BBR), in our estimations.
Our empirical research is in an early stage, thasave only providing OLS estimates. The re-
sults are given in Table 2.

The results on the employment change are suppootimgnodel. The coefficients of the em-
ployment shares of industries with elastic demaadehthe right sign and are in most cases
highly significant. The greater the share of indestwith elastic demand the better is the devel-
opment of employment. Additionally, it seems thdustries with income elastic demand have a
greater positive impact on employment than thosbk price elastic demand.

The results on changes in the unemployment rathameever, mixed. While the coefficients for
the shares of price elastic industries have gelyetta right sign they are sometimes insignifi-
cant. The coefficients for the shares of industrvigh income elastic demand have the wrong
sign, but are mostly insignificant. Thus, while thedings on employment are supporting our
hypotheses the results on the change in unempldyanemot as clear cut.

However, the results for the income elasticity @néy superficially contradicting our theoretical
approach. Firstly, the results on the change on@myent are the more important ones, because
the model is formulated in terms of labour demadecondly, unemployment is a result of a
mismatch between labour supply and labour demarel.indestigate theoretically and empiri-
cally only the latter. However, regional labour plypmight not be independent from regional
labour demand and react in ways counteracting Itreeufations in labour demand (commuting,
migration or retreat from the labour market of dis@ged workers). Thus, the results are not
surprising.
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Table 2: Estimation results of the elasticity-employment relationship

Estimation of the impact of elastic demand on employment change

Elasticities from OLS estimation Elasticities fravhestimation
Employment share of 0.108 0.160" 0.103 0.145" 0.196" 0.146"
price elastic industries (2.23) (3.49) (2.22) (2.64) (3.84) (2.83)
Employment share of 0.416" 0.356" 0.452" 0.418" 0.353" 0.414”
income elastic industries  (9.34) (8.41) (9.30) (8.95) (8.03) (8.48)
Change in disposable 0.143 0.101 0.0928 0.0647
income per capita (1.22) (0.82) (0.79) (0.52)
Change in population 1.187" 1.065" 1.178" 1.091”

(7.73) (6.83) (7.68) (6.94)

District classification yes yes
dummies
_cons -21.8% -25.05" -29.96" -25.52" -27.03"7 -30.99”

(-9.57) (-9.40) (-10.83) (-10.59) (-9.73) (-10.72)
adj. R 0.243 0.358 0.401 0.243 0.356 0.385
F 53.08 46.23 53.03 46.01 17.95

Impact of the price elasticity on changesin the unemployment rate
Elasticities from OLS estimation Elasticities frdvhestimation

Employment share of -0.0227°  -0.0221 -0.00580 -0.0205  -0.0229 -0.00775
price elastic industries (-2.62) (-2.57) (-0.68) (-2.06) (-2.35) (-0.81)

Employment share of 0.0140 0.0150 -0.00810  0.00981 0.0136 -0.00448

income elastic industries  (1.74) (1.85) (-0.89) (2.17) (1.65) (-0.50)
Change in disposable -0.0838"  -0.0590" -0.0925"  -0.0599"
income per capita (-3.88) (-2.66) (-4.34) (-2.69)
Change in population -0.0966°  -0.0590' -0.0938"  -0.0612
(-3.45) (-2.11) (-3.35) (-2.20)
District classification yes yes
dummies
_cons 0.786 1.996~ 2.910” 0.662 1.961" 2.832"
(2.18) (4.37) (6.17) (1.72) (4.13) (5.84)
adj.R? 0.018 0.080 0.170 0.008 0.076 0.169
F 3.941 8.061 6.558 2.252 7.685 6.497

t statistics in parentheses

Hkk

"p<0.1,” p<0.05~" p<0.01

The empirically evidence can be summarised indlewing way: the higher the share of indus-
tries with elastic demand is the better labour dedrmdevelops. The higher the share of industries
with price elastic demand is the better unemployngevelops. Thus, we view our theoretical
predictions as empirically supported
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5. Conclusions and outlook

In this paper we establish a theorem on the empoyraffects of productivity growth as driving
force of structural change and labour market peréorce on industry level. In a first step we
develop a simple model establishing the relatigndietween technical progress and employ-
ment. This model is then generalized taking th@dabmarket explicitly into account which al-
lows explaining unemployment and endogenising waghe resulting model is then compared
to the European labour market model. We derive Bogpievidence in two steps. First, we esti-
mate elasticities for 50 industries in Germany. €hgloyment shares of industries with elastic
demand price (and income) elasticities are thetys@d with respect to their impact on regional
labour market performance. Our findings are indigathat indeed regional employment devel-
ops the better the higher the share of industridselastic demand is.

Thus, we provided an alternative explanation ofnopleyment to the usual macroeconomic and
institutional approaches. This alternative can aixpthe regional variation in unemployment

through the regional industry specialisation whe common approaches cannot explain re-
gional disparities due to their focus on natioraigmeters.

Additionally, our model can also explain the crassional variation caused by the broader set of
institutions as discussed by the varieties of edipinh approach. This cross national variation is
in our view not only influencing the labour marldetectly through labour market institutions as
proposed by the European labour market model Isat lay the product mix resulting from the
broad set of institutions. The higher the sharéyoting’ products and ‘young’ industries, the
better is the labour market performance. Thus,rtieégpon empirical results of the varieties of
capitalism literature (e.g. Paunescu, SchneidedP00e would expect a better labour market
performance in liberal market economies than inrdioated market economies, due to the in-
dustry structure of these economies and the presedsscribed in the labour market model of
structural change. This is what we find in realijowever, the linkage between our model and
the varieties of capitalism concept although plalesis not modelled explicitly nor tested.

From these differences in explanations, there foldso different policy implications as we have
discussed by comparing our model to the Europeaoutamarket model. While the latter con-
centrates solely on the labour market and itstutsin our labour market model of structural
change directs the attention also to the produck@a&onditions and innovation friendly policies
in general — including the educational and finalnsyatem.

Additionally in the macroeconomic approaches thenmo scope for regional measures. Our al-
ternative approach instead highlights the imporasfaegional activities.

The labour market model of structural change i$ eoarse — related to structural change and the
respective theoretical concepts. These connectimnat least threefold. Firstly, the starting point
of a specific regional or national mixture of inthes is a result of the previous processes of
structural change. Secondly, the mechanisms dasgrénd driving the labour market outcome
are in general determining industry growth and ideclthus they are determining and describing
structural change. Following from this, thirdlyetmain variables of the labour market model of
structural change, that is productivity, price Bty and income elasticity, are also important
explanatory variable in theoretical concepts aictiral change like the three-sector-hypotheses.
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