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CENTRAL BANK INDEPENDENCE, CENTRALIZATION OF WAGE BARGAINING,
INFLATION AND UNEMPLOYMENT: THEORY AND EVIDENCE (*)

by Alex Cukierman ( **)and Francesco Lippi (***)

Abstract

This paper proposes a conceptual framework that makes
it possible to investigate the effects of central bank
independence, the degree of centralization of wage bargaining
and the interaction between those institutional variables on
the real wage, unemployment and inflation. This is done by
considering a two-stage strategic interaction between a
central bank (CB) with a given degree of conservativeness and
a number of unions each of which sets its own nominal wage
taking the nominal wages of other unions and the
reaction-function of the CB as given. In the second stage the
CB picks inflation so as to minimize the combined costs of
inflation and unemployment, taking union's wage rates as
given. Since unions are averse to inflation they partly
moderate their wage demands in order to induce the CB to
inflate at a lower rate.

An increase in the degree of centralization of wage
bargaining (a decrease in the number of unions) triggers two
opposite effects on real wages, unemployment and inflation.
The decrease in the number of unions reduces the
substitutability between the workers of different unions and
therefore the degree of effective competition between them.
This "reduced competition effect" raises real wages,
unemployment and inflation. But the decrease in the number of
unions also strengthens the moderating effect of inflationary
fears on the real wage demands of each union. This "strategic
effect" lowers real wages, unemployment and inflation. The
interaction between those two effects produces a Calmfors-
Driffill type relation between real wages and centralization.

The paper analyzes the effects of centralization and
independence on the position and the shape of this
Calmfors-Driffill relation as well as on inflation and
unemployment. Some of the resulting implications are tested
empirically using data from nineteen developed economies.
Implications for the optimal degree of conservativeness and
for EMU are also discussed.

(*) Presentation at a Seminar held at the Research
Department of the Bank of Italy, 22 December 1997.

(**) Amnon Ben-Nathan Professor of Economics, Tel Aviv
University and Tilburg University, Center.

(***) Banca d'Italia, Research Department.
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dqg iru wkdw ri �upv lq wkh zdjh qhjrwldwlqj surfhvv1 Dowkrxjk lw lv uhodwhg wr wkh frqfhsw ri FZE/ wkh

pdlq gl�huhqfh lv wkdw wkh odwwhu grhv qrw irfxv rq wkh �upv* vlgh1
;Wkh| dovr �qg vljql�fdqw lqwhudfwlrqv lq wkh h�hfwv ri oderu pdunhw dqg prqhwdu| lqvwlwxwlrqv rq wkh

hfrqrp|1 Iru lqvwdqfh/ wkh| �qg wkdw kljkhu FEL lv pruh h�hfwlyh lq uhgxflqj lq�dwlrq wkh orzhu wkh

frruglqdwlrq ri zdjh edujdlqlqj dqg wkdw wkhuh lv qr vljql�fdqw uhodwlrq ehwzhhq FEL dqg xqhpsor|phqw dw

kljk ohyhov ri frruglqdwlrq ri zdjh edujdlqlqj1
<Wkh h�hfwlyh ghjuhh ri frqvhuydwlyhqhvv douhdg| wdnhv lqwr frqvlghudwlrq erwk wkh uhodwlyh remhfwlyhv ri

wkh fhqwudo edqn dv zhoo dv lwv delolw| wr frqgxfw srolf| vr dv wr dwwdlq wkhvh remhfwlyhv1 D glvwlqfwlrq ehwzhhq

frqvhuydwlyhqhvv dqg lqghshqghqfh zdv �uvw gudzq e| Orkpdqq +4<<5,/ dqg hoderudwhg ixuwkhu e| Hlm�qjhu

dqg Krhehulfkwv +4<<9, dqg e| Olssl +iruwkfrplqj/ Fkdswhu :,1
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ì UL?t�_ih @ |�L�t|@}i }@4i �? |�i �ht| t|@}i Lu ���U� i@U� �?�L? U�LLtit �|t ?L4�?@*

�@}i h@|i tL @t |L 4@ �4�3i �|t LM�iU|��itc |@!�?} |�i �@}i h@|it U�Lti? M) @** L|�ih �?�L?t

@t }��i?� W? |�i tiUL?_ t|@}ic |�i �� U�LLtit �?�@|�L?c |@!�?} |�i ?L4�?@* �@}it Thi��L�t*)

ti| M) @** |�i �?�L?t @t }��i?c tL @t |L 4@ �4�3i �|t LM�iU|��it��� W? |��t uh@4i�Lh!c ��W

�t 4i@t�hi_ M) |�i �@?!<t EigiU|��i� _i}hii Lu UL?tih�@|��i?ittc Sc @?_ |�i �`� M) |�i

?�4Mih Lu E�?_iTi?_i?|� �?�L?tc ?�

2�� A�i t|h�U|�hi Lu *@MLh 4@h!i|t @?_ �?�L?t< LM�iU|��it

AL|@* *@MLh t�TT*) �? |�i iUL?L4) �t u� �** *@MLh �t EigiU|��i*)� �?�L?�3i_ @?_ �t i�i?*)

_�t|h�M�|i_ L�ih |�i ? �?�L?t� �*|�L�}� |�i *@MLh Lu @?) }��i? �?�L? U@? Mi �tiu�**) i4T*L)i_

�? @** �?_�t|h�it �| �t ?L| TihuiU|*) t�Mt|�|�|@M*i uLh |�i *@MLh Lu L|�ih �?�L?t��2 w@MLh Lu @

}��i? �?�L? �t t�TT*�i_ UL4T*i|i*) �?i*@t|�U@**) @?_ �t 4LM�*i @UhLtt �?_�t|h�it� A�i _i4@?_

uLh |�i *@MLh Lu �Lh!iht �? �?�L? � �t }��i? M)G��

43Dq lqghshqghqw xqlrq lv d xqlrq wkdw kdv wkh dxwkrulw| wr ghflgh lwv zdjh srolf| lq dq lqghshqghqw

pdqqhu1
44Lq vhfwlrq < zh frpphqw rq wkh frqvhtxhqfhv ri d gl�huhqw wlplqj0ri0hyhqwv +zklfk fruuhvsrqgv wr

suhfrpplwphqw ri prqhwdu| srolf|, iru wkh qdwxuh ri htxloleulxp dqg uhodwh lw wr suhylrxv olwhudwxuh wkdw

kdv dgguhvvhg wklv lvvxh1

45Wkh qrwlrq xqghuo|lqj wklv vshfl�fdwlrq lv wkdw oderu lv jhqhudoo| gl�huhqwldwhg1
46Wklv ghpdqg pd| hpdqdwh/ lq jhqhudo/ iurp doo lqgxvwulhv dowrxjk wkh ghpdqg iru wkh oderu ri d sduwlfxodu

xqlrq pd| eh grplqdwhg e| wkh ghpdqgv ri d vpdoohu qxpehu ri lqgxvwulhv1 Wkh vshfl�fdwlrq ri ghpdqg

suhvxphv wkdw hdfk zrunhu lv d�oldwhg zlwk rqo| rqh xqlrq1

Odwhu zh lpsrvh frqglwlrqv zklfk dvvxuh wkdw htxloleulxp hpsor|phqw lv srvlwlyh iru hyhu| xqlrq1
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Surylghg djjuhjdwh oderu ghpdqg lv srvlwlyh/ g � zu lv srvlwlyh dv zhoo lpso|lqj wkdw dv orqj dv wkh uhdo

zdjh fkrvhq e| dq lqglylgxdo xqlrq lv qrw %wrr pxfk% deryh wkh hfrqrp| zlgh uhdo zdjh �m lv lqfuhdvlqj lq

q= Dv zloo ehfrph dssduhqw odwhu wklv frqglwlrq lv dozd|v vdwlv�hg lq htxloleulxp1

48Vhh iru h{dpsoh Rvzdog +4<;5,1
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xvhg lq wkh vwudwhjlf prqhwdu| srolf| olwhudwxuh1 H{dpsohv duh Urjr� +4<;8,/ Zdovk +4<<8, dqg Vyhqvvrq

+4<<:,1 Uhfhqw h{whqvlyh plfurgdwd rq d vdpsoh ri ryhu 5831333 shrsoh lq 45 Hxurshdq frxqwulhv vxssruwv

wkh ylhz wkdw %sxeolf kdsslqhvv% lv lqyhuvho| uhodwhg wr xqhpsor|phqw dqg lq�dwlrq +Gl Whood/ PdfFxoorfk

dqg Rvzdog/ 4<<:,1 Zh surylvlrqdoo| dgrsw vxfk d vshfl�fdwlrq iru ehqfkpdun sxusrvhv dqg wkhq vxjjhvw d

jhqhudol}dwlrq lq wkh vhfwlrq rq wkh vrfldoo| rswlpdo FE1
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55Wkh vwdwhjlf lpsolfdwlrqv ri wkh vhljqrudjh dqg rwkhu dgglwlrqdo prwlyhv iru prqhwdu| h{sdqvlrq duh

glvfxvvhg lq Sduw L ri Fxnlhupdq +4<<5,1
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56Wklv rplvvlrq lv ri qr frqvhtxhqfh zkhq prqhwdu| srolf| grhv qrw d�hfw uhdo yduldeohv1 Wklv lv wkh fdvh

lq frqyhqwlrqdo prqhwdu| srolf| jdphv/ lq zklfk wkh zhoiduh ri wkh xqlrq vhfwru lv xqd�hfwhg e| lq�dwlrq

+dv lq Fkdswhu 6 ri Fxnlhupdq +4<<5, iru h{dpsoh,1 Exw zkhq xqlrqv duh lq�dwlrq dyhuvh wkhuh lv d frq�lfw

ehwzhhq wkhlu zhoiduh dqg wkh frqyhqwlrqdo phdvxuh ri vrfldo zhoiduh1
57Frqvhuydwlyhqhvv zdv ruljlqdoo| gh�qhg dv wkh %h{fhvv% zhljkw dwwulexwhg e| wkh FE wr lq�dwlrq +f, dv

frpsduhg wr wkh vrfldo zhljkw +�,1 Zkhq wkh prgl�hg zhoiduh ixqfwlrq � lv xvhg/ wkh zhljkw � lv qrw dq

dssursuldwh ehqfkpdun iru frpsdulvrq dq|pruh> wkh vrfldo zhljkw dwwulexwhg wr lq�dwlrq lv qrz jlyhq e|=

+4� �,�. �E1 Wkxv/ d FE lv frqvhuydwlyh +olehudo, li f lv odujhu +vpdoohu, wkdq wkh prgl�hg lq�dwlrq zhljkw1

Zh duh dvvxplqj iru vlpsolflw| wkdw wkh FE orvv ixqfwlrq uhpdlqv htxdwlrq +9, lq vslwh ri wkh idfw wkdw wkh

vrfldo zhoiduh ixqfwlrq lv qrz gl�huhqw1 Exw wkh txdolwdwlyh frqfoxvlrqv lq wkh wh{w uhpdlq wkh vdph iru dq|

ehqfkpdun zhljkw rq lq�dwlrq dv orqj dv wklv zhljkw lv erxqghg dzd| iurp erwk }hur dqg lq�qlw|1
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68Lwdo|/ Sruwxjdo dqg Vsdlq kdyh dyhudjh lq�dwlrq udwhv wkdw duh pxfk kljkhu wkdq wkrvh ri rwkhu frxqwulhv

lq wkh vdpsoh1 Wr doorz iru wkh srvvlelolw| wkdw wklv lv gxh wr idfwruv rwkhu wkdq wkrvh rq zklfk zh irfxv

khuh/ wkh lq�dwlrq htxdwlrq zdv uhhvwlpdwhg xvlqj gxpp| yduldeohv iru hdfk ri wkhvh frxqwulhv/ hlwkhu rqh

dw wkh wlph ru dv d jurxs1 Zkhq doo wkuhh frxqwulhv duh gxpplhg rxw/ iru lqvwdqfh/ doo frh�flhqw duh vwloo

vljql�fdqw dw wkh 8 shu fhqw ohyho dqg prvw ri wkhp hyhq dw wkh 4 shu fhqw ohyho1 Lq doo fdvhv/ wkh uhvxowv duh

hvvhqwldoo| xqfkdqjhg dqg wkh frh�flhqwv ri FHQ dqg ri FEL pdlqwdlq vljq dqg vljql�fdqfh1
69Wklv lv d vxppdu| phdvxuh ri wkh udwlr ehwzhhq xqhpsor|phqw ehqh�wv dqg suhylrxv hduqlqjv dgmxvwhg

iru d ydulhw| ri flufxpvwdqfhv +shulrg ri xqhpsor|phqw/ idplo| vlwxdwlrq/ suhylrxv ohyho ri hduqlqjv,1 Wkh

ruljlqdo vrxufh lv wkh RHFG Mrev Vwxg|1
6:Gdyhul dqg Wdehoolql +4<<:, shuirup d sdqho0gdwd dqdo|vlv xvlqj qrq0udqgrp �{hg h�hfwv iru hdfk frxqwu|1

Jlyhq wkh olplwhg wlph0vhulhv yduldwlrq ri rxu lqvwlwxwlrqdo revhuydwlrqv/ zh rqo| shuiruphg vlpsoh furvv0

frxqwu| dqdo|vlv1 Wkhvh gl�huhqfhv duh lpsruwdqw lq frpsdulqj wkh uhvxowv ri wkhlu uhjuhvvlrqv zlwk rxuv1

Pruryhu/ vlqfh wkh gdwd ri Gdyhul dqg Wdehoolql duh �yh0|hdu dyhudjhv hqglqj lq 4<;8/ zh xvhg wkhlu odvw

dydlodeoh revhuydwlrqv +l1h1 wkh dyhudjh 4<;404<;8, wr pdwfk rxu vhfrqg shulrg +4<;;04<<5, revhuydwlrqv>

frqvhtxhqwo|/ �uvw shulrg revhuydwlrqv +4<:;04<;5, zhuh pdwfkhg e| wkh Gdyhul0Wdehoolql gdwd phdvxulqj

4<:40:8 dyhudjh h�hfwlyh oderu wd{dwlrq dqg uhsodfhphqw udwlrv1 Ghvslwh wkh reylrxv lpsuryhphqwv wr zklfk

wklv dssur{lpdwlrq lv vxemhfw/ wklv frpsurplvh lv lpsrvhg e| odfn ri pruh dssursuldwh +dowhuqdwlyh, gdwd1
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Figure 1:
The effects of centralization on real wages, unemployment and inflation
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Figure 2:
The effects of central bank independence (c) on the Calmfors-Driffill curve
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Table 1: Unemployment Rate; Pooled Observations from the first, second, and third period (51 observations).
Centralization

Low Intermediate High
Low-CBI Average Unemployment 5.9 7.5 7.4 7.1

(“Filtered”) (-1.5) (1.3) (0.8) (0.5)
# observ. per cell 6 9 12 27

High-CBI Average Unemployment 8.1 6.1 5.1 6.4
(“Filtered”) (1.2) (-0.9) (-1.6) (-0.5)
# observ. per cell 6 13 5 24

7.0 6.7 6.7 6.8
(-0.2) (0.0) (0.1) (0.0)

12 22 17 51

Table 2: Inflation Rate ; Pooled Observations from the first, second, and third period (51 observations).
Centralization

Low Intermediate High
Low-CBI Average Inflation 2.6 10.1 6.4 6.8

(“Filtered”) (-1.6) (2.5) (-0.1) (0.4)
# observ. per cell 6 9 12 27

High-CBI Average inflation 4.8 4.5 6.7 5.0
(“Filtered”) (-0.8) (-0.8) (0.5) (-0.5)
# observ. per cell 6 13 5 24

3.7 6.8 6.5 5.9
(-1.2) (0.6) (0.1) (0.0)

12 22 17 51

Table 3: Unemployment Rate; Pooled Observations from the first and second period (38 observations).
Centralization

Low Intermediate High
Low-CBI Average Unemployment 4.2 7.5 6.7 6.7

(“Filtered”) (-2.4) (1.3) (0.4) (0.4)
# observ. per cell 3 9 10 22

High-CBI Average Unemployment 7.7 5.2 4.9 5.8
(“Filtered”) (1.4) (-1.1) (-1.4) (-0.5)
# observ. per cell 4 8 4 16

6.2 6.4 6.2 6.3
(-0.2) (0.2) (-0.1) 0.0

7 17 14 38

Table 4: Inflation Rate ; Pooled Observations from the first and second period (38 observations).
Centralization

Low Intermediate High
Low-CBI Average inflation 3.4 10.1 7.3 7.9

(“Filtered”) (-3.0) (2.5) (0.0) (0.6)
# observ. per cell 3 9 10 22

High-CBI Average inflation 6.2 6.0 7.6 6.5
(“Filtered”) (-1.1) (-1.3) (0.3) (-0.8)
# observ. per cell 4 8 4 16

5.0 8.1 7.4 7.3
(-1.9) (0.7) (0.1) (0.0)

7 17 14 38



TABLE 5: UNEMPLOYMENT

Eq Number: 5.1 5.2 5.3 5.4 5.5 5.6

Constant 8.4
(2.2)

-14.4
(-1.5)

-12.3
(-1.4)

-17.0
(-1.5)

-14.5
(-1.6)

-17.5
(-2.1)

dumPer1 -3.0
(-2.3)

-3.4
(-2.8)

-3.6
(-3.3)

-1.9
(-1.8)

-1.8
(-2.1)

-1.9
(-2.2)

dumPer2 -1.3
(-1.0)

-1.5
(-1.3)

-1.8
(-1.7)

CBI -4.1
(-1.3)

57.7
(2.4)

55
(2.5)

59.9
(2.1)

56.8
(2.4)

56.7
(2.5)

CEN 1.6
(0.4)

22.5
(2.2)

20
(2.2)

23.8
(2.1)

20.9
(2.2)

25.7
(2.9)

CEN2 -0.4
(-0.4)

-4.6
(-1.9)

-4.2
(-1.9)

-4.9
(-1.8)

-4.5
(-2.0)

-5.7
(-2.5)

CBI*CEN -54.8
(-2.2)

-51.9
(-2.3)

-57.2
(-2.0)

-54.0
(-2.3)

-52.9
(-2.0)

CBI* CEN2 10.9
(1.8)

10.7
(2.0)

11.4
(1.7)

11.3
(2.0)

11.0
(1.5)

dumEsp 7.8
(3.5)

7.9
(3.9)

7.3
(3.9)

Repl.Ratio 0.1
(2.0)

Lab.Taxation -0.1
(-1.8)

Adj. R2

# Obs.

0.03

51

0.16

51

0.33

51

0.14

38

0.41

38

0.60

28

Method of estimation: OLS
t-statistics in parentheses



TABLE 6: INFLATION

Eq Number: 6.1 6.2 6.3 6.4 6.5 6.6

Constant -2.4
(-0.7)

-20.7
(-2.2)

-20.7
(-2.9)

-24.1
(-1.9)

-24.1
(-2.6)

-22.7
(-2.7)

dumPer1 7.4
(6.1)

7.1
(5.9)

6.5
(7.2)

5.0
(4.3)

5.0
(5.9)

4.4
(5.4)

dumPer2 2.2
(1.8)

2.0
(1.7)

1.4
(1.6)

CBI -4.3
(-1.5)

45.0
(1.9)

46.7
(2.6)

55.3
(1.7)

57.6
(2.4)

52.1
(2.4)

CEN 6.5
(1.6)

25.5
(2.5)

25.8
(3.4)

31.0
(2.4)

31.0
(3.3)

30.5
(3.5)

CEN2 -1.5
(-1.5)

-5.8
(-2.4)

-5.9
(-3.3)

-7.0
(-2.2)

-6.9
(-3.1)

-6
(-2.8)

CBI*CEN -49.9
(-2.0)

-51.8
(-2.8)

-60.8
(-1.8)

-63.3
(-2.7)

-47.2
(-1.9)

CBI* CEN2 11.4
(2.0)

11.5
(2.6)

13.7
(1.8)

13.9
(2.5)

8.4
(1.2)

dumPor 10.3
(5.8)

10.5
(5.4)

Repl.Ratio -0.1
(-3.1)

Lab.Taxation -0.1
(-1.3)

Adj. R2

# Obs.

0.50

51

0.53

51

0.73

51

0.39

38

0.68

38

0.74

28

Method of estimation: OLS
t-statistics in parentheses



Table 7:  Estimated impact of CEN on Inflation and Unemployment (from equations 5.2 and 6.2)

( )
∂π

∂ 1 / n
  ( )

∂
∂

u

n1 /

Centralization Centralization
CBI Low Int High Low Int High
0.2 8.5*** 1.4 -5.6** 6.7** 1.9** -3.0
0.3 5.8*** 1.0 -3.8* 3.4* 0.7 -1.9
0.4 3.1 0.6 -1.9 0.1 -0.4 -0.9
0.5 0.4 0.2 0.0 -3.2 -1.5* 0.2
0.6 -2.4 -0.3 1.8 -6.5* -2.6** 1.3

Note: The (bold) numbers in the cells are the values of the partial derivative of inflation (unemployment) with
respect to CEN implied by equation (35) at different levels of CBI and CEN. From equation (35), the analytical
expression for the derivative is equal to: b+2 c* CEN+ d*CBI + 2e*CBI*CEN.  One, two or three asterisks
indicate that the null hypothesis of the estimated derivative being equal to zero is rejected at the 10%, 5% and
1% level using the Wald test for (linear) restrictions.

Table 8: Estimated impact of CBI on Inflation and Unemployment
(from equations 5.2 and 6.2)

Centralization
Low Int High

∂π
∂c 6.4 -9.3** -2.2

∂
∂
u

c 13.8** -8.3** -8.6
Note: The (bold) numbers in the cells are the values of the partial derivative of inflation (unemployment) with
respect to CBI implied by equation (35) at different levels of CEN. From equation (35), the analytical
expression for the derivative is equal to: a+d*CEN+e*CEN2.  One, two or three asterisks indicate that the null
hypothesis of the estimated derivative being equal to zero is rejected at the 10%, 5% and 1% level using the
Wald test for (linear) restrictions.
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