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Abstract

This paper provides a new indicator for central bank independence (CBI) based on

the turnover rate of central bank governors for 82 developing countries over the period

1980±1989. Using this new indicator it is concluded that this proxy for CBI is related to

in¯ation, only if the high in¯ation countries are included in the sample. The view that

both CBI and in¯ation are caused by e�ective opposition towards in¯ation is not

supported. Using both the extreme bound analysis and Sala-i-Martin's method we do

not ®nd evidence that CBI is robustly related to economic growth. Ó 2000 Elsevier

Science B.V. All rights reserved.
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``Economists and practitioners in the area of monetary policy generally be-
lieve that the degree of independence of the central bank from other parts
of government a�ects the rates of expansion of money and credit and,
through them, important macroeconomic variables, such as in¯ation
and the size of the budget de®cit.'' (Cukierman et al., 1992, pp. 353±354).
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1. Introduction

As follows from the citation above, nowadays is it widely believed that
regulation resulting in a high level of central bank independence (CBI) coupled
with some explicit mandate for the bank to restrain in¯ation are important
institutional devices to assure price stability. An independent central bank can
give full priority to low levels of in¯ation, whereas in countries with a more
dependent central bank other considerations (notably, re-election perspectives
of politicians and a low level of unemployment) may interfere with the ob-
jective of price stability. Indeed, there is quite some evidence for a negative
relationship between central bank independence and in¯ation (see Eij�nger
and De Haan (1996) for a review). This evidence generally consists of cross-
country regressions using proxies for CBI based on the statutes of the central
bank (e.g., Eij�nger and Van Keulen, 1995). Popular as the view referred to
above may be, the empirical literature on the e�ects of central bank indepen-
dence recently came under attack.

First, the relevance of independence measures which are based on regula-
tions on the position of the central bank is disputed if it comes to testing
whether central bank independence is conducive to lower in¯ation. For in-
stance, Forder (1996, pp. 43±44) argues that ``a central bank may be indepen-
dent by statute, and it is nevertheless accepted ± on all sides ± that the
government will have its wishes implemented. ... it is quite clear that the reading
of statutes is not a measure of independence in the sense required by the theory
... There is no theory that says it matters what the rules say. There is only a
theory that says it matters what the behaviour is''. Of course, one could con-
jecture that regulations concerning the position of the central bank may (at least
partially) shape the options for the central bank to pursue the kind of policies
that it deems necessary. Still, existing indices of central bank independence are
often incomplete and noisy indicators of actual independence. For example,
laws cannot specify explicitly the limits of authority between central banks and
the political authorities under all contingencies. And even when the laws are
quite explicit, actual practice may deviate from them (Cukierman et al., 1992;
Walsh, 1997). However, this does not mean that legal indicators are uninfor-
mative. But, as Cukierman (1995) points out, it does imply that their use should
be supplemented by judgement in the light of the problem under consideration.
In particular some indices are more appropriate for some purposes than for
others. For instance, legal independence measures may be a better proxy for
actual independence in industrial countries than in developing countries. Cu-
kierman (1992) and Cukierman et al. (1992) therefore developed a yardstick for
central bank autonomy which is not based on regulation but on the actual
average term of o�ce of central bank governors in di�erent countries during the
period 1950±1989. This indicator is based on the presumption that, at least
above some threshold, a higher turnover of central bank governors indicates a
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lower level of independence. So far, a number of studies have used this indicator
for CBI and conclude that there is compelling evidence that CBI matters, as
there is a clear relationship between the turnover rate of central bank governors
(TOR) and the in¯ation performance. Cukierman et al. (1993) even report that
their TOR is signi®cantly related to economic growth.

Second, it should be noted that a signi®cant correlation does not necessarily
imply causation. The correlation between both variables could be explained by
a third factor, e.g. the culture and tradition of monetary stability in a country.
Indeed, Posen (1993, 1995) challenges the conventional view on this grounds
arguing that the strength of the opposition of the ®nancial sector against in-
¯ation both determines the degree of central bank independence and the level
of in¯ation. According to Posen monetary policy is driven by a coalition of
political interests in society, because a central bank will be prepared to take a
strong anti-in¯ation line only when there is a coalition of interests politically
capable to sustain such a policy stance. In industrial countries, the ®nancial
sector represents such a coalition. De Haan and Van 't Hag (1995) criticize
Posen's empirical results for OECD countries. Posen's view is only con®rmed if
Cukierman's legal indicator is used. There is less support if alternative legal
indicators for CBI are employed.

This paper extends the existing literature in a number of ways. First, based on
information provided by the IMF and national central banks we develop a new
indicator for central bank independence based on the turnover rate of central
bank governors for 82 developing countries over the period 1980±1989. Second,
we analyse the robustness of previous ®ndings with respect to the relationship
between CBI and in¯ation by using this new indicator. Third, we examine the
relationship between various macroeconomic variables and our proxy for CBI.

The remainder of the paper is organized as follows. Section 2 brie¯y reviews
the literature. Section 3 presents our new indicator and compares it with that of
Cukierman et al. (1992). Sections 4 and 5 show how well this indicator is re-
lated to various macroeconomic variables (in¯ation, output growth), thereby
providing new insights with respect to the robustness of the conclusions of
previous research. The ®nal section o�ers some concluding comments.

2. Review of the literature

The starting point of the modern theoretical literature on central bank in-
dependence is the in¯ationary bias inherent to monetary policy due to the time
inconsistency problem (Kydland and Prescott, 1977; Barro and Gordon, 1983).
If policy makers are able to convince the public of a certain in¯ation target and
the public behaves accordingly, the government has an incentive to create
unexpected in¯ation as that entails certain bene®ts (like lower unemployment).
In case of rational expectations, the public is aware of these incentives and
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takes them into account in forming in¯ationary expectations. Now the gov-
ernment has little choice but to validate these expectations. So in¯ation is
considerably higher if government behaves in this way in comparison to a
situation in which policy makers stick to a certain policy rule. As the same level
of output is realised in both cases, the latter outcome is clearly superior. No
matter what factors exactly cause the dynamic inconsistency problem, in all
cases the resulting rate of in¯ation is sub-optimal. So in the literature, devices
have been suggested to reduce the in¯ationary bias. One such device is an in-
dependent and ``conservative'' central bank; conservative refers here to the
degree of in¯ation aversion of the central banker in comparison to that of the
government. Starting with Rogo� (1985) various authors have shown that if
monetary policy is delegated to a ``conservative'' central bank, which is inde-
pendent, the in¯ationary bias of monetary policy is reduced (see Eij�nger and
De Haan (1996) for a further discussion). 1

In the empirical literature most authors report a negative relationship be-
tween central bank independence and in¯ation (see Eij�nger and De Haan,
1996; Fujiki, 1996). Central bank independence is proxied by indicators based
on central bank laws. The relationship between indicators of legal central bank
independence and in¯ation is quite robust for the OECD countries, also if
various control variables are included. With respect to developing countries the
situation is less clear. There is broad consensus that legal indicators are less
useful for developing countries. Cukierman (1992) and Cukierman et al. (1992)
therefore developed a yardstick for central bank autonomy based on the actual
average term of o�ce of central bank governors in more than forty developing
countries during the period 1950±1989. This indicator is based on the pre-
sumption that, at least above some threshold, a higher turnover of central bank
governors indicates a lower level of independence. The idea behind this mea-
sure is that, even if the central bank law is quite explicit, it may not be oper-
ational if a di�erent tradition has precedence. A striking example is Argentina,
where the legal term of o�ce of the central bank governor is four years, but
where there it is also an informal tradition that the governor will resign
whenever there is change of government, or even a new ®nance minister.
Consequently, the actual average term of o�ce of the governor of the central
bank amounted to only ten months during the 1980s. This example suggests
that the turnover rate of central bank governors may be a good indicator for
the degree of central bank autonomy. 2 Cukierman et al. (1992) ®nd that

1 McCallum (1995) has criticized this motivation for central bank independence.
2 However, a long term in o�ce may also indicate a low level of independence, as a relatively

subservient governor will tend to stay longer in o�ce than will a governor who stands up to the

executive branch. Cukierman (1992) argues that this may be true for countries with exceptionally

low turnover rates such as Iceland, Denmark and UK.
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turnover rates vary widely among the developing countries ± in contrast to
industrial countries ± and that they therefore seem likely to reveal variations in
the independence of central bank governors.

Cukierman and Webb (1995) have gone one step further. These authors
argue that the frequency of central bank governor transfers re¯ects both the
frequency of political change (e.g. regimes shifts, or a new head of government)
and the fraction of political changes that are followed by changes of the central
bank governor. They therefore develop an indicator of the political vulnera-
bility of the central bank, which is de®ned as the fraction of political transitions
that are followed promptly (i.e. within 6 months) by a replacement of the
central bank governor. 3

So far, the indicators of Cukierman et al. (1992) and Cukierman and Webb
(1995) have been used in a number of studies. Table 1 presents a survey of the
empirical literature to date. The well-known inverse relationship between
central bank independence and the level of in¯ation is supported by most
empirical studies. Despite the overwhelming evidence in support of a negative
relationship between central bank independence and in¯ation, it should,
however, be noted that a negative correlation does not necessarily imply cau-
sation. The correlation between both variables could be explained by a third
factor, e.g. the culture and tradition of monetary stability in a country, ex-
plaining both an independent central bank and low in¯ation. 4 Indeed, Posen
(1995) claims that CBI does not help explain in¯ation if his measure of Ef-
fective Opposition towards In¯ation (FOI) is included as explanatory variable.
FOI consists of various elements which are supposed to indicate the e�ec-
tiveness of opposition of the ®nancial sector towards in¯ation. The main
problem with this result is, however, that Posen (1995) employs Cukierman's
legal index also for the developing countries in his sample.

Campillo and Miron (1996) conclude that regulations concerning the posi-
tion of the central bank play almost no role in determining in¯ation outcomes,

3 One should however be careful in interpreting this index. De Haan (1998) shows that the score

for the Netherlands of 0.10 of the political vulnerability index is the result of pure coincidence.
4 Similarly, there may exist a two-way causality between in¯ation and central bank indepen-

dence. It is likely that less independence contributes to higher in¯ation. However, high in¯ation

may also a�ect independence. It can be argued that high in¯ation leads to more or less central bank

independence. On the one hand, high in¯ation may lead to political pressure for low in¯ation, while

on the other hand it may encourage processes that make it easier for the government to in¯uence

monetary policy, thereby reducing actual independence. Most studies do not address this issue of

two-way causality. Cukierman (1992) and Cukierman et al. (1992) deal with this issue by using two-

stage least squares and instrumental variables. They conclude that there is a vicious circle between

in¯ation and low levels of in¯ation. When su�ciently sustained, in¯ation erodes central bank

independence. Then low independence contributes to higher in¯ation. De Haan and Van 't Hag

(1995) conclude, however, that in industrial countries high levels of in¯ation in the past led

eventually to more central bank independence.
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once other factors are held constant. These authors ®nd that instead openness,
political stability and proxies for government policy distortions are robustly
related to in¯ation. Their results on openness con®rm earlier ®ndings of Romer
(1993), who argues that monetary surprises cause the real exchange rate to
depreciate, and since the harms of real depreciations are greater in more open
economies, the bene®ts of unexpected in¯ation are a decreasing function of the
degree of openness. In the absence of binding precommitments, monetary
authorities in more open economies are therefore expected to expand less on
average. The results of Campillo and Miron (1996) also do not support the

Table 1

Empirical studies on the consequences of central bank independence (studies taken up only if

developing countries are included)

Study Measure

useda

Countries Estimation

period

Conclusion

Cukierman

(1992)

LVAU,

TOR

70 countries 1950±1989

and subpe-

riods

LVAU signi®cant in in¯ation regression

for industrial countries, but not for

LDCs; TOR signi®cant in LDCs

Cukierman

et al. (1992)

LVAW,

TOR

72 countries 1950±1989

and subpe-

riods

LVAW signi®cant in in¯ation regression

for industrial countries, but not for

LDCs; TOR signi®cant in LDCs

Cukierman

et al. (1993)

LVAW,

TOR

around 50

countries

1960±1989 No relationship with economic growth if

legal index is used, but signi®cant rela-

tionship if TOR is employed

Cukierman

and Webb

(1995)

VUL 64 countries 1950±1989 Political vulnerability of central bank

has signi®cant positive impact on in¯a-

tion, also if political instability is in-

cluded; it also signi®cantly hurts growth

Posen

(1995)

LVAU 32 countries 1950±1989 CBI does not a�ect in¯ation if measure

of E�ective Financial Opposition to-

wards In¯ation (FOI) is included

De Haan

and Sier-

mann

(1996a)

TOR 43 LDCs 1950±1989 TOR has signi®cant positive impact on

in¯ation

Campillo

and Miron

(1996)

LVAW 49 countries 1973±1994 CBI does not a�ect in¯ation if measures

like openness and political instability are

included

Sikken and

De Haan

(1998)

LVAW,

TOR, VUL

30 LDCs 1950±1994 TOR and VUL (but not LVAW) are

signi®cantly related to central bank

credit to government; CBI is not related

to budget de®cits

Akhand

(1998)

LVAW,

TOR VUL,

NOR

62 countries 1960±1989 Fragile relationship between all mea-

sures of CBI and economic growth

(Levine±Renelt method)

a TOR is the turnover rate of central bank governors; LVAW (LVAU) is Cukierman's (un)weighted

legal independence index, while VUL refers to the political vulnerability index of Cukierman and

Webb (1995). NOR is the non-political turnover rate of Cukierman and Webb (1995).
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Posen (1995) view that the strength of ®nancial sector opposition towards in-
¯ation is an important factor in explaining cross country in¯ation di�erentials.
It should, however, be pointed out that Campillo and Miron also employ a
legal indicator for CBI which casts doubt on their conclusion.

3. New indicator

Based on information gathered from the IMF's International Financial
Statistics (IFS) we have constructed the turnover rate of the central bank
governors (TOR) in 82 developing countries over the period 1980±1989.
Generally, either the country's governor to the IMF or his alternate is the Chief
Executive O�cer (CEO) of the central bank. In each monthly issue of the IFS
the names of the governor to the IMF and his alternate are shown, which
makes it possible to infer whether the central bank has a new CEO. This in-
formation was carefully checked with information we received from many
national central banks. 5 In by far the most cases both sources of information
yielded the same result; if not, the information received from the national
central bank prevailed. We have chosen the period 1980±1989 instead of a
more recent sample period in order to enable a comparison with the work of
Cukierman et al. (1992). Detailed information is shown in Appendix A, which
also shows the TOR as published by Cukierman et al. (1992) (third column).

Table 2 shows some descriptive statistics of our index as well as the corre-
lation with the TOR of Cukierman et al. (1992). It follows that the correlation
between both indicators is quite high, although there are some notable di�er-
ences (see Appendix A for further details). 6 Also note, that our sample is twice
as large as that of Cukierman et al. (1992).

4. Empirical results: In¯ation

Following Cukierman et al. (1992) we have used the transformed in¯ation
rate D in order to reduce heteroscedasticity of the error in the regressions
presented in this section. D is de®ned as the in¯ation rate (p) divided by one
plus the in¯ation rate:

D � p=�1� p�: �1�

5 Much information came from Internet. A helpful website is adams.patriot.net/~bernkopf/

banks-1.htm1. We received information from 38 national central banks.
6 For instance, we ®nd that the TOR for Argentina is higher than reported by Cukierman et al.

(1992). Our score is based on information from the website of the Argentine central bank.
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So the transformed in¯ation rate (if positive) takes a value from 0 to 1. When
in¯ation is 100% (p � 1), D is 0.5. D has been calculated for each year, and
subsequently the decade average has been calculated as the simple mean of
these annual observations. The in¯ation rate is taken from the IMF's Inter-
national Financial Statistics CD-rom.

Table 3 shows the outcomes of some simple regressions. We start with the
regression using our TOR index for all developing countries for which we have
both data for in¯ation and the TOR. Reported t-statistics are based on
White's (1980) heteroscedasticity-consistent covariance matrix. It follows from
column 3.1 that the coe�cient of our proxy for CBI is signi®cantly di�erent
from zero. As a rule, we have redone all the regressions that we report, in-
cluding a dummy for the country that had the largest residual. In the case of
in¯ation this turned out to be Peru (or Nicaragua). Including a dummy for

Table 3

Some simple regressions between the transformed in¯ation rate D and TORa

(3.1) (3.2) (3.3) (3.4) (3.5)

Explanatory

variable

All countries Cukierman

et al. countries

Cukierman

et al. countries

Excl. high D

countries

Excl. high D

countries

Intercept 0.09 (2.62) 0.10 (2.25) 0.09 (1.80) 0.13 (5.90) 0.16 (3.91)

De Haan/

Kooi TOR

0.30 (2.17) 0.48 (2.85) 0.04 (0.69)

Cukierman

TOR

0.48 (2.49) )0.01 ()0.09)

R2 (adj.) 0.10 0.18 0.16 )0.01 )0.03

Nr. obs. 75 37 37 71 33

a White (1980) t-statistics in parentheses.

Table 2

Descriptive statisticsa

Number obs. Mean Standard

deviation

Lowest Highest

TOR De

Haan/Kooi

79 0.29 0.22 0.00 1.10

TOR Cukierman

et al.

40 0.30 0.22 0.00 1.00

Correlation matrix

TOR De

Haan/Kooi

TOR

Cukierman et al.

TOR De

Haan/Kooi

1.00

TOR Cukierman

et al.

0.96 1.00

a Source: Based on information provided in Appendix; not included: Guinea, Laos and Libya.
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this country did not a�ect our conclusion (not shown). The next step in our
analysis is to run the regressions for the sample of countries of Cukierman
et al. (1992), using our TOR index and that of Cukierman et al. (1992). The
results are shown in columns (3.2) and (3.3), respectively. It follows that the
results are very similar.

As pointed out by the referee, these results may be in¯uenced by some in-
¯uential observations. Indeed, simple graphs suggest that the positive corre-
lation between TOR and in¯ation is very much in¯uenced by a few
observations. Leaving out the high in¯ation observations (i.e. D > 0:75) ren-
ders the coe�cient of both our TOR (column 3.4 in Table 3) and that of
Cukierman et al. (1992) insigni®cant (column 3.5) (see Figs. 1 and 2).

So far we have not included control variables. Table 4 shows the outcomes
of regressions similar to those of Campillo and Miron (1996), adding one by
one variables that these authors found generally to be signi®cant in their re-
gressions. 7 We start with a proxy for political instability (the total number of
irregular government transfers in the period 1980±1989 provided by Clemens
Siermann). Next an indicator for openness (sum of export and import in re-
lation to GDP) and the log of the level of GDP per capita in 1980 were added.
These data are from the Summers±Heston data set. An exchange rate dummy
which is one if the country had at the beginning and the end of the period a

Fig. 1. Central bank turnover rates (De Haan±Kooi) and in¯ation, 1980±1989.

7 See their Table 5.
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more or less ®xed exchange rate regime is used to examine the impact of the
exchange rate regime. Next, we add the debt-to-GDP ratio in 1980 as published
in the World Bank World Debt Tables 1996. It follows from Table 4 that in
most regressions our proxy for CBI remains signi®cant. This conclusion also
holds if we limit our sample to those 52 countries for which all variables used
are available (not shown). These ®ndings are in sharp contrast to those re-
ported by Campillo and Miron (1996) which is due to the fact that these au-
thors have used some legal indicator for CBI. 8 As argued before, this may not
be appropriate for developing countries.

Finally, we have estimated the models excluding the high in¯ation countries.
As before, the TOR coe�cient becomes insigni®cant in all models. Column 4.6
shows the outcome for the most extensive model.

Table 5 shows regression outcomes for in¯ation variability, measured by the
standard deviation of D. It follows that the relationship between CBI and
in¯ation variability is negative and signi®cant, albeit less so than for in¯ation

Fig. 2. Central bank turnover rates (Cukierman et al.) and in¯ation, 1980±1989.

8 Campillo and Miron (1996) also add the average in¯ation in the previous period as explanatory

variable. We consider this speci®cation to be suspect, however, as Cukierman (1992) reports

evidence that in¯ation in the previous period is related to CBI in the current period, i.e. there exists

a two-way causality between in¯ation and CBI. Indeed, in a simple bivariate regression with our

indicator for CBI as dependent variable we also ®nd that the coe�cient of in¯ation in the previous

period is signi®cantly di�erent from zero, thereby supporting Cukierman's evidence.
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and CBI. Again, this conclusion only holds if the high in¯ation countries are
included in the sample.

Our general conclusion is that central bank independence only matters if
high in¯ation countries are taken up in the sample. Only in that case there is a
clear and signi®cant relationship between CBI and in¯ation (variability). This
conclusion holds no matter whether we use the indicator of Cukierman et al.
(1992) or our indicator (for a much larger sample of countries).

So far, we have assumed that the causality runs from CBI to in¯ation. 9

However, as pointed out before, this view has been challenged by Posen (1995),
who claims that in his sample of countries Cukierman's legal index does not
help explain in¯ation if his measure of Financial Opposition towards In¯ation
(FOI) is included as explanatory variable. FOI consists of various elements
which are supposed to indicate the e�ectiveness of opposition of the ®nancial
sector towards in¯ation. As Posen was so kind to provide his data, we were
able to run some regressions. Although the number of observations is very
limited the results are very clear: even if Posen's variable is taken up, the co-
e�cient of our proxy for CBI is highly signi®cant, whereas the coe�cient of
Posen's variable is not. As before, this conclusion only holds if the high in-
¯ation countries are included.

D � lÿ 0:11� 0:06FOI� 0:64TOR; No: obs: � 13; R2 � 0:44;

�ÿ0:90� �0:63� �2:81�
White t-values are shown in parentheses:

Table 5

Some simple regressions between in¯ation variability and TORa

(5.1) (5.2) (5.3) (5.4) (5.5)

Explanatory

variable

All countries Cukierman

et al. countries

Cukierman

et al. countries

Excl. high D

countries

Excl. high D

countries

Intercept 0.05 (5.58) 0.06 (4.00) 0.06 (3.61) 0.05 (6.41) 0.07 (3.95)

De Haan/

Kooi TOR

0.06 (2.30) 0.07 (1.97) 0.01 (0.71)

Cukierman

TOR

0.08 (1.85) )0.01 ()0.23)

R2 (adj.) 0.04 0.03 0.03 )0.01 )0.03

Nr. obs. 75 37 37 71 33

a White (1980) t-statistics in parentheses.

9 One further criticism that could be raised against our evidence is the cross-sectional nature of

our analysis. Unfortunately there is simple not enough variation in central bank independence in

our estimation period to allow for a time series or panel data approach.
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5. Empirical results: other variables

As follows from the citation at the introduction of the paper, some authors
believe that central bank independence may also a�ect government budget
de®cits. Surprisingly though, in their review of empirical research on this issue,
Sikken and De Haan (1998) report no empirical research on this issue relating
to developing countries. Using the TOR rate of Cukierman et al. (1992) they
®nd no evidence for a link between CBI and budget de®cits. Below we report a
regression on this issue, using our new TOR index and World Bank data on
budget de®cits. It follows that like Sikken and De Haan (1998) we do not ®nd
any relationship between the average level of the government surplus (the
dependent variable) and our proxy for CBI.

surplus � ÿ 4:91� 1:82 TOR; No: obs: � 52; R2 � ÿ0:02;

�ÿ3:47� �0:65�
White t-values are shown in parentheses:

Finally, we have analysed whether there is any relationship between CBI
and economic growth. As shown in Eij�nger and De Haan (1996) almost all
authors conclude that for OECD countries central bank independence is not
related to economic growth. Despite the fact that a high degree of central bank
independence is associated with lower in¯ation in the long run, a policy of
disin¯ation is apparently not associated with high costs in terms of long-run
economic growth. Indeed, it is tempting to conclude that the absence of a long-
run trade-o� between in¯ation and growth implies that the establishment of
central bank independence is a free lunch. On the other hand, recall that price
stability is, in general, regarded as an essential condition for sustainable eco-
nomic growth and that, accordingly, central bank independence would lead to
a higher level of economic growth. From this point of view, lack of a signi®-
cant, positive relation between growth and independence would, therefore, be
rather disappointing. However, Cukierman et al. (1993) ®nd that the frequency
of central bank president changes has a signi®cant impact on economic growth
in developing countries. 10

In the remaining part of this section we report our results on the relationship
between our indicator for CBI and economic growth. Research by Levine and
Renelt (1992) has shed some light on the robustness of conclusions reached in
cross-section growth regressions. The basic problem here is that economic
theory generally does not generate a complete speci®cation as to which
variables are to be held constant when statistical tests are performed on the

10 However, Akhand (1998) does not con®rm this ®nding.
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relationship between the dependent variable and the independent variable of
interest. Leamer (1983) and Levine and Renelt (1992) suggest the following
solution. First, select a number of explanatory variables, which in the past have
shown to be robust in explaining cross-country growth di�erentials. This group
of variables is included in the M vector. Second, add the variable of interest, in
our case a measure of central bank independence (TOR), and estimate its
coe�cient. This is followed by regressions of this basic model augmented with
linear combinations of up to three other economic variables, which according
to the literature may have explanatory value (the Z vector). According to
Levine and Renelt (1992) the relationship between, in this case, growth and
central bank independence is robust, if independent of the choice of Z-vari-
ables the coe�cient of the variable of interest remains statistically signi®cant
and of the theoretically predicted sign. Studying a large number of variables
that have been the focus of attention in a broad collection of growth studies,
these authors conclude that almost all identi®ed relationships are very sensitive
to slight alterations in the conditioning set of variables (see also De Haan and
Siermann, 1995, 1996b).

Following this extreme bound analysis of Levine and Renelt (1992) and
Leamer (1983) we analyse in this section the robustness of the relationship
between CBI and economic growth. We focus on the sample period 1980±1989
as the indicator of CBI relates to this period. The data needed for the sensitivity
analysis reduced the number of countries to 61 or 54, depending on the exact
speci®cation of the model. For these samples of countries, growth equations of
the following general form have been estimated:

DYi � aMi � bTORi � cZi � ui; �2�
where the subscript refers to country i; DYi the average growth of per capita
GDP of country i; Mi a vector of standard economic explanatory variables,
which according to previous empirical studies have shown to be robustly linked
with economic growth; TORi our indicator for central bank independence in
country i; Z a vector of up to three possible additional economic explanatory
variables, which according to the literature may be related to economic growth;
and ui is an error term.

The data on the average growth rate of GDP per capita are taken from the
Summers and Heston data ®le (version 5.6) as described in Summers and
Heston (1991). The basic set of economic variables in the M vector consists of:
the log of initial income; average investment share to GDP ± both from the
Summers and Heston data ®le ± and primary school or secondary school en-
rolment in 1980, which is taken from the social indicators in the World Tables
of the World Bank. In the ®rst case we had 61 observations, in the latter the
number of observations was further reduced to 54. The variables in the basic
model were chosen on the basis of the ®ndings of Levine and Renelt (1992).
The additional economic variables in the Z vector are: average population
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growth (POP); the average ratio of real government exhaustive government
spending to GDP (GOV) and the average ratio of export and imports to GDP
(OPEN), all from the Summers and Heston data ®le (see also De Haan and
Siermann, 1995, 1996b). Population growth is added to the regression as it has
been suggested that this factor may enhance growth (see Baumol et al., 1989).
The ratio of government spending to GDP is taken up because Barro (1991),
among others, included a similar variable in his growth equations. Barro (1991)
®nds that government consumption has a signi®cant negative e�ect on eco-
nomic growth. The share of export and import to GDP is taken up since some
economists have claimed that open economies grow faster, because of higher
e�ciency gains (see e.g. Romer, 1989; Sachs and Warner, 1995). The latter
conclude that open economies tend to converge, whereas closed economies do
not.

Below we present the estimation results for the basic model in case we use
the secondary school enrolment. The conclusions for the model with the pri-
mary school enrolment rate are the same (not shown). The dependent variable
DY8089 is the average growth rate of GDP per capita over the period 1980±
1989. In line with most previous research, the coe�cients of the log of initial
income (YCAP80) and investment share (INV8089) are signi®cant. The coe�-
cient of the secondary school enrolment rate (SEC80) is also signi®cantly dif-
ferent from zero.

DY8089 � 13:32ÿ 2:25 YCAP80 � 0:18 INV8089 � 0:11SEC80;

�3:75��ÿ4:38� �2:70� �3:12�
adj: R2 � 0:31;

White t-values are shown in parentheses:

Table 6 shows the results of the sensitivity analysis. Reported standard er-
rors are based on White's (1980) heteroscedasticity-consistent covariance
matrix. It is very interesting that when the TOR index is added to the base
regression its coe�cient is not signi®cant. However, if some other variables are
added as explanatory variables the coe�cient of TOR becomes signi®cant at
the 10% con®dence level. So although it is possible to come up with a

Table 6

Sensitivity results for TOR index (dependent variable: GDP per capita growth, 1980±1989)a

d Standard

error

t Other

variables

Robust/

fragile

TOR High )1.63 0.96 )1.70 POP, GOV

Base 0.83 1.21 0.69 Fragile

Low 0.19 1.18 0.16 GOV

a As the lowest coe�cient of TOR coincides with that of the base regression the last line is empty.
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regression in which our proxy for CBI is (marginally) signi®cant, we have to
conclude that there is no robust relationship between our indicator for CBI and
economic growth. This ®nding is in contrast to the conclusion of Cukierman
et al. (1993), but in line with Akhand (1998).

An alternative approach to examine the robustness of empirical relation-
ships has recently been suggested by Sala-i-Martin (1997). According to this
author the test applied in the extreme bound analysis is too strong for any
variable to really pass it: if the distribution of the estimators has some positive
and some negative support, then one is bound to ®nd one regression for which
the estimated coe�cient changes signs if enough regressions are run. Instead of
analysing the extreme bounds of the estimates of the coe�cient of a particular
variable, Sala-i-Martin has analysed the entire distribution. He concludes that
the picture emerging from the empirical growth literature is not the pessimistic
``Nothing is Robust'' that we get with the extreme bound analysis. Instead, he
®nds that a substantial number of variables can be found to be strongly related
to growth. This approach can, of course, also be applied to the relationship
between CBI and economic growth.

Apart from the variables in the Z-vector (average investment share, initial
income and primary school enrolment rate), we have used a number of
variables from the Barro±Lee data set: the black market premium in the
period 1980±1989; life expectancy in 1980; average score of Gastil's political
rights index over 1980±1989; Gastil's civil rights index for the same period;
ratio of total workers to population in 1980; secondary school enrolment rate
in 1980; area of country; average schooling years in 1980; percentage of
population that attained higher school 1980; liquid liabilities to GDP and
Lee's measure of free trade openness. We also added the number of irregular
government transfers 1980±1989; debt to GDP in 1980 and our exchange rate
system dummy, giving a total of 17 variables. All possible combinations of up
to three of these variables were added to the explanatory variables in the base
regression. This gave a total of 833 regressions. The White t-values of our
proxy for CBI are shown in Fig. 3. It follows from this ®gure that in by far
the majority of the regressions the coe�cient of our indicator for CBI is not
signi®cant. We therefore conclude that these results con®rm our previous
conclusion.

Finally, we have examined whether our proxy for CBI is perhaps related to
the investment rate which is included as explanatory variable in our base re-
gression. If so, this might explain why there is no robust relationship between
our proxy and economic growth. In the M vector for the base model for in-
vestment spending two variables are included: the primary school enrolment
rate in 1980 (PRIM80), and our variable for openness (OPEN). Levine and
Renelt (1992) conclude that their export variable is robustly related with in-
vestment. For a sample of 61 countries for which all data are available we ®nd
the following results for the base model:
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INV8089 � 0:74� 0:07 OPEN� 0:09 PRIM80

�0:29� �5:61� �3:24�
with White t-values of the coefficients in parentheses:

Table 7 shows the outcomes of the sensitivity analysis. The variables in the Z
vector are: average population growth (POP); the average ratio of real gov-
ernment exhaustive government spending to GDP (GOV) and initial income in
1980. It follows that, again, there is no robust relationship.

6. Concluding comments

This paper extends the literature on the consequences of central bank in-
dependence in a number of ways. Based on information provided by the IMF
and national central banks we develop a new indicator for central bank in-
dependence (CBI) based on the turnover rate of central bank governors for
82 developing countries over the period 1980±1989. Using this indicator we
analyse the robustness of previous ®ndings on the relationship between CBI

Table 7

Sensitivity results for TOR index (dependent variable: investment share, 1980±1989)

d Standard error t Other variables Robust/ fragile

TOR High 3.59 2.60 1.38 POP

Base 2.78 2.49 1.12 Fragile

Low 0.16 2.70 0.06 GOV, YCAP80

Fig. 3. Histogram (833 regressions).
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and macroeconomic variables like in¯ation and economic growth. We con-
clude that their is a signi®cant relationship between CBI and in¯ation
(variability). However, this conclusion only holds if the high in¯ation coun-
tries are included in the sample. Following the sensitivity analysis of Levine
and Renelt (1992) and of Sala-i-Martin (1997) we conclude that there is no
(directly nor indirectly) robust relationship between our indicator for CBI and
economic growth. This ®nding is in contrast to the conclusion of Cukierman
et al. (1993).
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Appendix A

Turnover rates of central bank governors, 1980±1989

Country TORDHK TORCUK

1. Algeria 0.30 n.a.
2. Argentina 1.10 1.00
3. Bahamas 0.20 0.20
4. Bahrain 0.00 n.a.
5. Bangladesh 0.20 n.a.
6. Barbados 0.10 0.10
7. Belize 0.26 n.a.
8. Botswana 0.40 0.40
9. Brazil 0.80 0.80

10. Burundi 0.20 n.a.
11. Cape Verde 0.10 n.a.
12. Chile 0.80 0.80
13. Colombia 0.20 0.20
14. Costa Rica 0.30 0.40
15. Cyprus 0.10 n.a.
16. Djibouti 0.20 n.a.
17. Dominican Republic 0.70 n.a.
18. Ecuador 0.40 n.a.
19. Egypt 0.10 0.30
20. El Salvador 0.60 n.a.
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Country TORDHK TORCUK

21. Ethiopia 0.10 0.10
22. Fiji 0.20 n.a.
23. Gambia, The 0.30 n.a.
24. Ghana 0.20 0.20
25. Greece 0.20 0.20
26. Guatemala 0.80 n.a.
27. Guinea 0.50 n.a.
28. Guinea B. 0.10 n.a.
29. Haiti 0.80 n.a.
30. Honduras 0.10 0.10
31. India 0.40 0.30
32. Indonesia 0.20 0.20
33. Iran 0.30 n.a.
34. Jamaica 0.50 n.a.
35. Jordan 0.30 n.a.
36. Kenya 0.10 0.20
37. Republic of Korea 0.50 0.50
38. Kuwait 0.20 n.a.
39. Laos 0.16 n.a.
40. Lebanon 0.10 0.10
41. Lesotho 0.60 n.a.
42. Libya 0.30 n.a.
43. Madagascar 0.30 n.a.
44. Maladives 0.10 n.a.
45. Malawi 0.30 n.a.
46. Malaysia 0.20 0.20
47. Malta 0.20 0.20
48. Mauritius 0.10 n.a.
49. Mexico 0.30 0.30
50. Morocco 0.20 0.20
51. Mozambique 0.40 n.a.
52. Nepal 0.10 0.10
53. Nicaragua 0.40 0.40
54. Nigeria 0.10 0.10
55. Pakistan 0.40 0.30
56. Paraguay 0.20 n.a.
57. Peru 0.30 0.30
58. Philippines 0.20 0.20
59. Quatar 0.00 0.00
60. Saudi Arabia 0.20 n.a.
61. Seychelles 0.00 n.a.
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For the following countries Cukierman et al. (1992) also provide turnover
rates, while they are, for various reasons, not included in our sample: China
(0.30), Hungary (0.10), Israel (0.20), Poland (0.50), Portugal (0.30), Rumania
(0.20), Taiwan (0.20). In our regressions we did not include Greece, Malta and
Turkey.
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