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Co-ordinated wage bargaining and monetary policy

In many European countries wage bargaining is highly
co-ordinated

- sectoral bargaining

- nation-wide bargaining

Internalisation of the effects of wage setting
Interaction with monetary policy

A conservative central bank — aiming for price stability —
can act as a deterrent to wage increases and promote
employment

Neutrality of money but non-neutrality of the monetary
regime.



Soskice-Iversen model

N identical sectors

Bertrand competition within each sector so that p = MC
N workers in each sector; all are union members

No labour mobility

Monopoly unions

Nash equilibrium

CRS w.r.t. labour

One union in each sector



Stages of the game

(1) The central bank commits to a monetary policy rule of
leaning against the wind

M = P° 0 <a <1
A price rise causes a reduction in real money supply M/P if
a < 1.

(2) Unions set wages simultaneously and independently taking
all other nominal wages as given (Nash equilibrium).

(3) Producers decide employment E; and price P;
simultaneously and independently (Nash equilibrium).

(4) The central bank sets M contingent on P according to its
policy rule.



Solve model by backward induction

Stage 4
M = P’

Stage 3
Bertrand competition: P; =W;

Stage 2

Union utility function:

U =wE — (d/8)E  + m/N

W = — = real consumption wage
P
M

m = — = real money supply
P

E. = hours worked

1

1 [
P= [—z Pilnl — price index



Derivation of union utility function

Direct utility function of consumer s in sector i:
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Optimisation on the part of the consumers
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Multiply by n and use that M = M = nNM

Define d =d/n’"

d .
Hence Ui = WiEi + m/N — —Eiﬂ
5

Goods demand

Normalise g/(1-g) to unity and aggregate over all consumers:

c = (m/N)(P)"



Trade union optimisation (continued)

Goods demand:

Q = (M/N)P”
R
P
CRS
pi — Wi

Labour demand

E =Q = (m/N)w’ )

Max U, = wE - (d/B)E’ + m/N

st.  E = (m/N)w”

p =w

m=f(w...)



Use that the equilibrium is symmetric, i.e. impose [,

after differentiation.

E * = sectoral employment

1

n — 1 — 20(nm/dnw 41
dn — d¢nm/dinw

E* =

Compute 9/nm/dlnw,
Use that:
a/nm a/nm a/nm o/nP

)

onP

olnw oenp. oiP  9nP

Computation of 0¢nm/o¢nP

M = P
M a—1
— — P
P
m = P""
o/nm

= a—1

oenp.

(4)
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Computation of 9/nP /d(nP.

1 1/(1-n)
P=|—) P
N Z |
dP 1 1 -
Ly
dF’i N N
d/nP dP P 1 |:>|1‘"
— : _ 1 1
d/nP dR P N _Zpi_,]
N
But as
1 1/(1=7)
P =|—> P we get
N
| . -
—> R =P"
N
Hence:
o0/nP 1 P




In a symmetric equilibrium:

P= P for all |

P = [LZRM}M _ L.NEI—" -
N N

Hence:

ompP 1

olnP N ﬁ

Computation of 9¢nP. / d¢np,

aenp, otn[P —P]  oP, denP

oinP, onP oinP, onP,
1 N —1

-1 - — = ——
N N

Hence:

olnP N
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Thus:

ofnm ofnm o/nP onP
olnw; olnP olnP olnp,

1 N a—1
= (a—1) - - — - — = < 0 (5)
N N —1 N—1

e A rise in the real consumption wage of union i reduces the real

money supply if o <1 ( because it requires a nominal wage and a
nominal price rise).

e Insert (5) into (3)!
— 1 + 20—a)/(N—=1) s
e | (1-)/(N-D] ©
dn + dd—a)/(N =1

e Straightforward to show that dE */da < 0

- a more conservative central bank is associated with higher
employment

- because wage restraint is induced through fear of larger
employment reduction if wages are raised
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Fully accommodating central bank : a =1
1

— 1o
E* = 1 (6a)
dn
e Real money supply is held constant
M a—1 0
P

e The only disincentive to a wage rise is product demand substitution

e No aggregate demand effect

Compare employment with full accommodation, E: , with

employment with only partial accommodation, E: .

1

: —1 |
E = n-:
dn
- n—1 4+ 2(0—a)/(N —=1) |
i dn + dd—a)/(N =1
: * —1 4+ 20—a)/(N —1 —1
E < E if - Iza)AN-D 2l

dn + d(1—a)/(N —1) dn
This can be shown to hold.

The above inequality implies: d + dn > 0, which always holds.
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Lower employment with full accommodation than with only partial
accommodation if

1 1

n=l n—1+ 2(1—a)/(N—1) |~
dr dn + dd—a)/(N -1
-
~1d(1— 21— oNd
-y + LS gy 4

N —1 N —1

(m—DHd(l—a) < 2(1—a)dn
0 <d +dpy
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Non-neutrality of the monetary regime

e Strategic wage setting
e Money supply rule has real implications

e A large trade union takes into account that a wage rise affects
both the relative wage and the aggregate demand (via real money

supply)
o Aggregate demand effect presupposes that N is not too large.

Large number of unions

* n—1+ 2(1—a)/(N —1) |s

E =
dn + d(1—a) /(N —1)
* 1
imE — ——
N —o0 dn

e Degree of accommodation o does not matter then.

e Same employment as with fully accommodating central bank
(a=1).

e A small union perceives zero effect of its wage decision on real
money supply (as if it is held constant).
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Only one union (N=1)

U=wE—-(/BE + m/N =wE —(d/3)E" + m

E = [m/NJjw’ = m

Drop subscripts:

U =E-(d/BE + E = 2E—-(d/B)E’

Optimisation problem

Max 2E — (d/p)E’
E

2 —(d/B)-BE" =0

1

e Straightforward to show that employment with N =1 is higher
than with N > 1.

e The union fully internalises the aggregate demand effects (real
money supply effects) of its wage decision.

e The degree of accommodation no longer matters.
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Conclusion

e Higher employment with complete centralisation.

e Degree of central bank conservativeness does not matter with
complete centralisation.

e Lower employment the lower is the degree of centralisation.

e A more conservative central bank raises employment with an
intermediate degree of centralisation

largest effect if N =2
OE *
oJe"
dN

zero effect with complete decentralisation (N — o0).

d < 0 for N > 2

e Complete centralisation and central bank conservativeness are
(imperfect) substitutes when it comes to promoting wage restraint.
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Bargaining over hours

e Real-world bargaining appears often to be about both wages and
working time

(2 = wage income
T = time allocation
H = hours worked

Q=wH

Utility function of a worker is v(Q2, H)
e (H) = productivity of a worker

L = number of workers

Revenue of the firm

Rle(H)L] = [e(H)L]" /a ac|o,1]

77:: = He'(H)/e(H) > 0 is the elasticity of worker
productivity w.r.t. hours.

e(H)/(H) = the productivity per hour. It increases with the
number of hours if 77:I > 1.
e Bargaining about the hourly wage and hours only

Union utility

V. = Lv@QT-H)| + A—0Ov@W,T)  £=Min(l,L/N)
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Firm profit

1 a
T = —[e(H)L] —QL (24)

a

Right-to-manage assumption

Firm determines employment from profit maximisation.

w and H or equivalently Q and h are taken as given.

Set 07T/ 0L = 0 and solve for L:
L H) = [e(H)]" Q" (25)

If L(€2, H) < N, we can plug (25) into profit equation (24).

=
T(LH) =

e(H ) a/(l—a)
Q

0%

Nash bargaining solution

If no agreement:
Employee gets (W, T)

Firm gets zero profit

Max L&A (€ T —H)—v(@, T [7(Q,H)]
Q,H N
s.t. LEQ,H) <N and H < H

H is legal constraint on hours (maximum hours allowed by legislation).
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Interior solution

Take logs and differentiate w.r.t. Q2 and H.

FOCs
w, (8, T —H) _ o= +1 26)
v(Q, T—H)—v(W, T) (1— )
w, (€2, T—H) _ Q e'(H) o7
v(Q, T—H)—v(Ww, T) (I—a) e(H)
Divide (26) by (27):
v @ T-H) _ fal-9) +9] (o) eH) _
v, (€, T—H) (1— )2 Q e'(H)
_ [a=m+y]  eH)  H_H[a(—m)+9] 28)
o e'(H)-H Q Q omi|

n;, = He'(H)/e(H)

Equation (28) defines the MRS between income and leisure as a function of

the wage w = QO/H and the elasticity of employee productivity w.r.t. h, 77: .
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Assume Cobb-Douglas utility function:

v(Q T-H) = ('T-H)" pe (0,1)

Then:

v o= pQ" (T —H)""

—_

v, = ()T —H) " Q'

= —Q'T-H) = (28)

Assume that e(H) = H, then

e(H) = 1 and 7, = e'(H)-H/e(H) = 1.

(28) then simplifies to:
p T-H)  Hl[all—7) + W
l—p  Q Q «
" ji%e

(Al +a=7) ]+ pa -
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Optimal number of hours

e is increasing in p (the importance of income relative to leisure)

e is decreasing in union bargaining power y

- unions want low working time to get leisure and more workers
employed

- explanation of work sharing: reduction in hours to boost
employment

Legal maximum of hours H < H *

Negotiated wage is then given by (26) with H = H

With Cobb-Douglas preferences one obtains:

QT -H)" = ) + o v(w, T) (A)

Y1 —p)(l—a) + «

RHS of (A) is a constant. Hence:

Q" (T —H)™ = constant

wnQ + (1—p)én(T —H) = constant
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Differentiate w.r.t. dénH

d/nQ dén(T — H)

po — + (1—p) — =0
d/nH d/nH
d/nQ dn(T — H) dH

o — + (I—p) = : — =
d/nH dH d/nH
d/n(2 (—1) _

o — + (=p) - —-H =0
d¢nH T—H

dind ,  H(-p)

denH " T—A)u

Q
 The elasticity of wage income w.r.t. hours, 7}, , is positive.

e Hence wage income falls if hours fall.

o It falls more if hours are long to begin with.
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L(Q’ H) _ [e(H )]a/(l—&) Ql/(a—l) (25)
Assume again e(H) = H
L(Q, H) = H /(=) oyl (B)

* We want to know what happens to employment L if binding
legal maximum H is reduced.

- direct effect from change in H
- indirect effect from induced change in wage income Q.

Take logs of (B):
87 —_
/nL = mH + 120\9/
l—« a—1
Differentiate w.r.t. d /nH
d/nL Q0 | d /nS)

- — 4 —
d/nH 1 —« a—1 d/nH

We use:

d /nQ H(— )
dénH (T—H) u
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d/nL o N 1 H(—p)
dénH l—a a—1 (T—-H) u

d/nL o« 1 H(— )
— < 0 if — + - — <0
d/nH l—« a—1 (T—H)-u

N

This is equivalent to H > H

A «
H = 2 T

(1—p) + po

Interpretation

e A reduction in working time raises employment only if H > H.

e From (29A) we have that H is optimal hours for unions.

iz’

H = (29A)
I-w|y + ad=7)] + po

vy=1=

H = H




e A reduction in H increases employment only down to the
point where H reaches the trade union optimum.

e Further reductions lower employment.
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FIGURE 7.9
The impact

0.375 0.38 0.385 0.39 H*

of a reduction in the number of hours worked. The graph on the top corresponds to a value y = 0.1 of

bargaining power and the one on the bottom to y = 0.2. The number of hours worked is given on the horizontal axis
and stops at the negotiated number, H*, which has a value of 0.463 (on the top) and 0.394 (on the bottom), knowing
that the time allocation T = 1. The ratio between actual employment and its value for H* is given on the vertical axis.



EEAG Report 2005

Table 3.2

Standard working time for full-time workers according to collective
agreements and/or legislation, 2003

Per year,
average for the
whole economy

Per week,
average for the
whole economy

Per week,
metal working

U S u)

Estonia
Hungary

Latvia

Poland

Slovenia
Japan®

Ireland

EU-8

(new EU states)
Greece

Malta

Belgium
Portugal
Slovakia
Germany (east)
Spain
Luxembourg
Austria

Cyprus

EU-15

UK

Sweden

Finland

Italy

Germany (west)
Netherlands
Denmark
France

1904
1840
1840
1840
1840
1816
1803
1802
1801

1800
1776
1748
1748
1748
1730
1729
1728
1717
1710
1700
1693
1676
1673
1672
1648
1648
1613
1568

40.0
40.0
40.0
40.0
40.0
40.0
39.2
39.0
39.6

40.0
40.0
38.0
39.0
385
39.1
38.6
39.0
38.5
38.0
38.1
37.2
38.8
375
38.0
374
37.0
37.0
35.0

40.0

40.0

39.0

40.0
38.0
40.0
375
38.0
385
39.0
385
38.0
379
373
40.0
36.5
39.1
35.0
352
37.0
35.0

Note: ' The figure refers to 2002.

Source: All countries except Japan and the US: Working Time Developments

(2003), EIROnline;

Japan and the US: Deutschland in Zahlen (2004), Institut der Wirtschaft,

Cologne.
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EEAG Report 2005

Table 3.4
Major reductions in the standard work week in European economics,
TS0 20Hp4
Year Change Legislation | Collective Agreements)
IAstria 1990 40 —= 385 ®
x dinger-industry
IBelgium®™ 1999 40— 39 x agrecment b
= finter-industry
2003 39 —38 x agreement b
[Denmark 1987 39— 37 x {707 of employees)
[France 1982 Ay — 39
2000 19 —= 35 x (large firms
2002 39 —35 x [l firms)
Grermany” x {metal working and
1984 &y —= 3RS engincering )
x {metal working and
1987 385 — 375 enginecring)
x {metal working and
1989 i engincering)
x {metal working and
1993 37— 36 engineering)
x {metal working and
1995 36 —= 35 engincering)
iGireece
1980 45— 43 x
1981 43— 42 *
1983 42 —= 40 x
Hungary 2003 40 —= 38 x
x {tripartite maticnal
framework
fireland T9E9-50 &) —= 39 agreement b
Mether- 1982 40— 38 * A Waasenaar
farxds agrecmenty
x
(government
1985 40— 38 civil servanis)
% {blue-collar-workers
Ivorway 1987 40 — 37.5 in manufacturing)
UK 1979 40— 39 x {engineering}
% {shipbunlding and
1989-90 | 39 — 37 engincering)

MNowes*' Working time reductions abko occurred in other sectors than i the
metal and enginecring sector during the 195498 pericd. but are not shown in
the table. ® The entries in the table represent inter-industry agreements
anvolving the government, which have been codified into law. The mter-
indusiry agreements,

have, however., omly confirmed carlier conchuded

collective agreements at the sectoral level. For example. the reduction in the
standard work week from 40 1o 39 hours in such sectoral agreements ook
place mainly in 1980081

Source: EIRO Onfine: Institug der dewtschen Wirtschafiz
hatpuiiwaw.eiroceurofound. cuint/ 20000 3 e a tureimO40 3 LS himll
hitpeiiwew w.reformmenitor.ongidownloadsbrochurelrefmoen_e pdl
hupatiwa w. reformmonitor.ongipdf-cache’doc_reports-co-0-cm-3-cs-0.pdf

hitpiwnw issa intpderuditheme2/2- 1 b pdl

hupeiivwww reformmonitor.orgfindex. php3mode=reform

Chapter 3
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