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Abstract Since the 1970s, there have been substantial financial reforms across the
world, however little research has been devoted to studying the convergence path of
these reforms. While Abiad and Mody (Am Econ Rev 95:66–88, 2005) find that there
is movement towards a global ‘norm’ of financial reform, their findings are based
upon a cross-sectional approach that has been widely criticized in the literature. In
this paper we offer new time-series evidence on the convergence of financial reforms
both across and within regions, which can also act as a metric to measure the degree
of globalization among countries’ financial systems. We find that some regions of the
world have fully converged, but the advanced economies and Sub-Saharan Africa are
not converging. In addition, while most countries have fully converged within their own
region, notable exceptions are also identified. These results suggest that while financial
reforms have largely become homogenized, important distinctions still remain.
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1 Introduction

Using a newly constructed index of financial liberalization, Abiad and Mody (2005)
determine how policy changes affect financial reforms in addition to assessing the
long-term process that leads to financial sector liberalization. Abiad and Mody sug-
gest there has been financial liberalization convergence across different regions of
the world. However this conjecture is not explicitly tested, which is our goal in this
paper. Specifically, we add to the literature on financial liberalization by applying the
techniques that are frequently used in the income convergence literature to the area of
financial reforms.

Abiad and Mody’s new financial liberalization index measures the extent of the
removal of government control from nations’ financial sectors, which incorporates
several important dimensions where governments have tended to regulate the financial
system. Their analysis of this newly constructed index shows that in spite of stops,
gaps, and even reversals, financial liberalization has increased considerably across the
world since the 1970s. According to McKinnon (1973) many financial systems around
the world were in a state of “repression” prior to the 1970s: “The financial system…is
repressed by a series of government interventions that have the effect of keeping very
low interest rates that domestic banks can offer to savers.” Such repression of the
financial system has serious implications for an economy. In particular, the flow of
loanable funds through the organized banking system is reduced, interest rates vary
from one class of favored or disfavored borrower to another, and investment is severely
reduced since firms cannot easily accumulate liquid assets.

One of the inferences that can be drawn from Abiad and Mody (2005) is that there
appears to have been convergence in financial liberalization across different regions
of the world, where initial reforms have generated pressures for additional reforms
as well as the “need to catch up to regional reform leaders” (p. 66). Adjustments to
financial reforms usually takes place gradually over a period of several years. Because
most reforms started taking effect in the 1970s and 1980s, we are now in a position to
examine whether there has been convergence in financial liberalization.

There are both potential benefits and costs associated with this type of convergence.
For example, convergence in financial reforms may allow for greater diversification
for foreign investors due to a global standardization of regulations. This in turn may
stimulate local equity prices, thereby lowering the cost of capital which in turn allows
for a better match between foreign investment and growth opportunities that promise
the highest rate of return. In other words, convergence in financial liberalization can
create a “level playing field” between different nations’ financial markets, which in turn
suggests that funds can be channeled into areas where the most promising investment
projects await, rather than be unduly influenced by national regulations and restrictions
that prevent funds from going to where they would best perform.

Yet, potential pitfalls also exist. For instance, while investment may increase in
volume due to policy convergence, this does not necessarily imply an improvement
in the quality of investment. In addition, greater similarity in financial reforms leaves
regions of the world more susceptible to systemic risk. To that end, this research ques-
tion is timely given the global financial crisis of 2007–2009 where financial contagion
may have damaged financial markets around the globe.
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On the convergence of financial reforms 387

Abiad and Mody (2005) argue that financial liberalization may be brought about
by shocks, such as a balance-of-payments crisis, or by changes in the ideology of
the ruling government towards issues such as trade and the legal system. Moreover
they contend that financial liberalization may represent evidence of domestic learn-
ing, where nations continually assess and reassess the costs and benefits of policies
imposed upon the financial sector. Such domestic learning may also be reinforced by
international diffusion, where countries compete globally or regionally in the market
for capital. Indeed, when examining the determinants of financial reform, they argue
that reform can be affected by the desired level of financial liberalization (which they
also refer to as the ‘global norm’, which need not necessarily be complete liberaliza-
tion), as well as the amount of reform that has already taken place within a country’s
own region. Moreover, Abiad and Mody (2005) argue that the country data on finan-
cial reform indicates evidence of regional clustering: “countries within certain regions
have tended to liberalize their financial sectors at roughly the same time, and in roughly
the same way” (p. 70).

Thus two potentially important findings emerge from Abiad and Mody’s (2005)
work: first there is a statistically significant move towards the global norm of financial
reform, and second there is also significant pressure for countries to move towards the
maximum level of liberalization achieved within their own region. While these results
are highly suggestive of convergence in financial reforms across countries, there is no
explicit statement of this argument in the aforementioned paper. Their methodology
relies on pooled cross-sectional analysis, in which the change in the index is regressed
against a function of its lagged initial value. They find a positive correlation between
the size of the gap relative to the most liberalized economy in the region and the
subsequent change in the index value.1

While this finding is consistent with the notion of within-region convergence, the
cross-sectional approach to establishing convergence has been widely criticized by
others (Carlino and Mills 1993; Quah 1993, 1996). Furthermore, Abiad and Mody
(2005)’s pooled cross-sectional approach is not able to distinguish among regions or
assess whether such a phenomena holds across all countries within each region or
only a subset of countries. In other words, the Abiad and Mody methodology fails to
identify whether convergence clubs are occurring, and which, if any, of the regions
are not converging.

In this paper we offer new evidence of convergence both across and within regions
by applying modern time-series techniques drawn from the income convergence lit-
erature. We also apply convergence tests to individual regions and countries within
each region. Our focus is on testing for β-convergence, which requires a larger posi-
tive increase in the index over time for countries with lower initial values. However,
while β-convergence is necessary for there to be convergence of the financial liberal-
ization index between different countries or groups of countries, it is not sufficient to
conclude the existence of convergence. As detailed by Carlino and Mills (1993), true
convergence also requires that random events or shocks that may have impacted (in
our case) financial reforms have only temporary effects and do not permanently alter

1 Their finding of regional “catch-up” is supported by Burgoon et al. (2012) who also find an expanded
role for political factors in affecting the pace of financial reforms.
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the path of convergence. In practice, this concept of stochastic convergence is tested by
performing checks for stationarity. Only when both conditions of β-convergence and
stochastic convergence are met, can we conclude the region or country is converging.

Estimation of convergence is conducted at two levels. First we examine whether
the different regions have experienced convergence to the world average (or ‘global
norm’).2 The evidence suggests the regions of Asia, Latin America and Caribbean, and
Middle East and North Africa, have fully converged in financial liberalization. How-
ever, the evidence does not strongly support β-convergence for either the “advanced”
region or for Sub-Saharan Africa. Second, we then examine whether there has been
convergence within each of these five regions. Our results indicate that most countries
have fully converged within their own region but important exceptions are identified.
For example, Germany and Switzerland have both β-converged but fail the test for
stochastic convergence. Bangladesh and Nepal are not significantly β-converging, and
instead continue to lag behind the rest of the Asian nations without sufficient prospect
for eventually catching-up. Thus the Abiad and Mody (2005) conclusion that there
has been regional clustering in the financial liberalization indexes of countries across
time is not a fully accurate description of what the data show: there has been full
convergence for only three of the five regions, and for most but not all of the countries
within each region.

The rest of the paper is organized as follows. In Sect. 2 we briefly examine some
of the notable measures of financial liberalization. In Sect. 3 we develop our frame-
work for testing β- and stochastic convergence. In Sect. 4 we present our results for
convergence across regions, and in Sect. 5 for convergence within regions. Finally, we
conclude in Sect. 6 with a summary and additional implications.

2 The financial liberalization index

Several authors have recently produced a variety of indexes to represent financial lib-
eralization but many have significant shortcomings, especially in terms of country
coverage. For instance, Edison and Warnock (2003) examine stock market capitaliza-
tion available to foreign investors in 29 emerging economies from the late 1980s to
2000. Unfortunately, this index is not broad enough for the kind of analysis needed for
our study. Another alternative financial liberalization index was compiled by Kamin-
sky and Schmukler (2003), who focus on the financial sector, capital account, and
openness of the equity market. However this measure of financial reforms puts a
heavy emphasis on the liberalization of international capital flows and is also limited
to only 28 countries from 1973 to 1999.

Chinn and Ito (2006) instead construct an index of financial openness and develop-
ment based on a much wider coverage of countries (108 countries), where their index
measures the degree of development and loosening of capital controls over the sample

2 We examine convergence to the global norm, as opposed to the maximum possible amount of financial
liberalization because it is not clear that maximum financial liberalization is necessarily the optimal goal
for countries. Our intent is in determining if countries are becoming similar rather than reaching a specific
predetermined level.
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period of 1980–2000.3 However it has a major drawback for the purposes of this paper
in that it assumes no change in legal and institutional factors, which is exactly what
we are interested in investigating. In contrast, Abiad and Mody (2005) focus primarily
on the deregulation of financial industries, where they construct an index from six
dimensions of domestic financial systems.4 Yet, this index covers only 35 countries
from 1973–1996.

Fortunately, the financial liberalization index constructed by Abiad and Mody
(2005) has already been updated by Abiad et al. (2008). The expanded data set increases
country coverage to 91 countries and through 2005. The index is also slightly altered:
Abiad et al. (2008) drop one of the original categories due to difficulties in consistency
of coding across countries, but also add two new dimensions of financial sector policy.
The current seven dimensions include: credit controls and excessively high reserve
requirements; interest rate controls; entry barriers; state ownership in the banking sec-
tor; capital account restrictions; prudential regulations and supervision of the banking
sector; securities market policy.5

At this stage it is important to distinguish between ‘financial development’ and
‘financial liberalization’. Financial development refers to the improvement of the
quantity, quality, and efficiency of financial services. On the other hand financial
liberalization refers specifically to the deregulation of the domestic financial sector.
It is the policies of the national government, and hence financial liberalization, we
are interested in here. While the two concepts are related—for example, it can be
argued that financial liberalization is required to foster greater financial development
(as alluded to by Bianco et al. 1997)—they are nonetheless distinct. Table 1 lists a
direct comparison of some of the notable differences between indexes of financial
liberalization and financial development.6 As an example of how different financial
liberalization and financial development are, one category of the liberalization index
focuses on credit controls, where certain governments impose minimum amounts of
lending that must be awarded to specific sectors (often for the purpose of industrial
policy), whereas the development index measures the total amount of credit without
regard to regulations. While there is a broad literature on whether there has been
convergence in financial development between different regions and countries of the
world (for example see recent work by Bruno et al. 2012), we have found no evidence
of existing work that explicitly tests for β-convergence in financial liberalization.

We therefore utilize the Abiad et al. (2008) index to test for convergence in financial
liberalization. Abiad et al. (2008) rate each of the 7 categories listed in the first column
of Table 1 on a normalized scale from 0 to 3, where 3 represents full liberalization.
We use the aggregated version of the liberalization index, which simply sums the

3 Grier and Grier (2007) use this index, among other institutional and economic measures, in their tests of
σ -convergence (explained below).
4 Bandiera et al. (2000) and Laeven (2002) utilize the same six dimensions, but have much less country
coverage.
5 See Abiad et al. (2008) for detailed descriptions of each dimension and general trends.
6 The index of financial development is based on Apergis et al. (2012) who in turn obtain their data from
the widely-used Beck et al. (2009) index.
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Table 1 Comparison of categories within a financial liberalization index and a financial development index

Financial liberalization Financial development

Credit controls and excessively high
reserve requirements

Deposit money versus central bank assets

Interest rate controls Bank credit to bank deposits

Entry barriers in the financial sector Central bank assets

State ownership in the banking sector Deposit money bank assets

Capital account restrictions Liquid liabilities

Prudential regulations and
supervision of the Banking Sector

Bank deposits

Securities market restrictions Financial system deposits

Private credit by deposit money banks

Private credit by deposit money banks and other financial
institutions

Claims on the non-financial private sector to total domestic
credit

The financial liberalization index lists components of the Abiad et al. (2008) index, while the financial
development index lists categories of the index used in Apergis et al. (2012)

individual category scores, for a total of 21 possible points.7 Twelve countries had
achieved full liberalization scores of 21 by 2005 and fifteen countries had previously
received an aggregated index score of zero for at least one year in the past (many for
multiple years). As shown in Fig. 1 and Table 2, there has been a roughly four-fold
increase in the world average from a low of 4.40 in 1973 to 16.37 in 2005.8 By the end
of the sample period, the world average was roughly three-quarters of the maximum
possible.

To facilitate the regional analysis, we follow the coding in Abiad et al. (2008) which
differs somewhat from the classifications used in Abiad and Mody (2005) on their
much smaller set of nations. Specifically, Abiad et al. (2008) assign regional groups for
‘advanced’ nations (Advanced), emerging and developing Asia (Asia), Latin America
and Caribbean (LAC), Middle East and North Africa (MENA), Sub-Saharan Africa
(SSA), and transition economies. Abiad and Mody (2005) had previously grouped
countries into regions for OECD, East Asia, South Asia, Africa and Middle East,
and Latin America. The new classification for ‘advanced’ region includes non-OECD
member Israel but not original OECD member Turkey, which is placed in the MENA
region. The Africa and Middle East region is now split into separate SSA and MENA
categories. East Asia and South Asia are now combined into emerging and developing
Asia, except for Pakistan which is moved to MENA. The additional 56 countries are
spread over each of the six new regions. The transition data are new to the expanded
database, but because none of the data for the transition economies start until 1990

7 Note that we only use the aggregate index and do not separately consider the individual components.
8 The world average is computed as the mean of all countries or the mean of all regions. As explained
below, our sample does not include the transition economies for which data do not begin until 1990 at the
earliest.
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Fig. 1 Financial liberalization index, average values 1973–2005

Table 2 Global financial liberalization index average values

1975 1980 1985 1990 1995 2000 2005

Countries 4.580 5.885 6.911 9.586 13.812 15.801 16.366

Regions 4.024 5.214 6.059 8.696 13.088 15.203 15.792

at the earliest (and many start even later), they are not part of our analysis. All non-
transition economies have full data back to 1973, except for China which begins in
1981.9 We include China in our sample, but all reported results are robust to dropping
China. The specific countries included in our study are listed in the regional analysis
tables below.

Figure 2 presents the regional trends of financial liberalization over the sample
period covered by the database, along with the average of all the regions. The regions
range from a low of 7 MENA countries to 22 Advanced economies. As shown in
Fig. 1, the world average is virtually indistinguishable whether using the average
of the five grouped regions, or the average of all 73 sample nations. A snapshot of
the world average of the financial liberalization index by both countries and regions
is presented in Table 2. The correlation of the two series is 0.999. From this point
forward, we use the average of the five regions to represent the ‘world’ average. Each
region has trended upward overall in terms of financial liberalization, although some
individual countries have seen reversals. Abiad and Mody (2005) conclude the data
exhibit regional clustering. In what follows, we present formal time-series tests to
determine which regions are converging, and the extent to which countries within
their regions have converged.

9 Data for Vietnam do not begin until 1990 but Abiad et al. (2008) classify Vietnam as transition rather
than Asia, probably because their data start date matches many of the transition starting dates. In any event,
due to its categorization as transition and its late sample starting date, Vietnam is not included in our study.
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Fig. 2 Financial liberalization index by region, average values 1973–2005

3 Convergence

Convergence can be tested in a variety of ways. Grier and Grier (2007) rely on σ -
convergence tests which determine if the degree of dispersion significantly declines
over time. To implement the tests, they regress the standard deviation across countries
against an intercept and linear time trend. However such an approach can only identify
if convergence holds in the aggregate, and cannot identify which particular regions or
countries meet the criteria. In order to distinguish between individual regions, each
region needs to be tested separately which requires using a different approach.10 Here,
we focus on the notion of β-convergence where countries which start out at low levels
of liberalization must engage in a greater degree of reform to be able to catch up to
other nations.11 To test for regional (or country) convergence, the regional (or country)
index value will be transformed into a relative value which is then regressed against an
intercept and time trend. In this format, β-convergence requires countries or regions
which start out below the average to have a positive trend and vice versa. (To be more
concise, in the rest of this section we refer only to regions but the same arguments and
methods will apply to countries as well.)

It is not clear whether maximum financial deregulation is necessarily the optimal
policy choice for nations, just as argued by Abiad and Mody (2005), which is why we
do not test whether there is convergence to the frontier. For instance maximum financial
liberalization may not always be optimal if there is a lack of accompanying reforms

10 Because all the countries or regions are collectively reduced to a single dispersion measure, such as
standard deviation, no distinction can be made among the units within the group. Testing regions separately
for σ -convergence will only identify if convergence is occurring within each region, but not across regions.
Similarly, it is not possible to determine if some countries are converging within their region while others
are not.
11 Although related, these two concepts represent different aspects of convergence. Furceri (2005) proves
β-convergence is a necessary but not sufficient condition for σ -convergence.
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Fig. 3 Regional relative financial liberalization index, average values 1973–2005

that support financial liberalization, such as judicial reform as argued by Ranciere
et al. (2006). Instead we wish to examine whether countries converge to some type
of global norm (which need not be the highest level of financial liberalization). The
specific path of the global norm we utilize in our convergence tests was presented in
Figs. 1 and 2.

Let yit represent the value of the liberalization index for region i in year t , where
yit = 1

ni

∑ni
x=1 yxt for each country x and the number of countries ni in that region.

Then define the relative index value for region i as

y∗
i t = yit/

1

N

N∑

i=1

yit , (1)

where N is the number of regions.
The relative index values are plotted in Fig. 3. If the relative index takes a value

of 1, this represents a region having the same index value as the world average, and
indeed it appears that the regions are converging to a common value. Note that based
on the advanced region always having the highest values and monotonically increasing
throughout the period as shown in Fig. 2, “convergence from above” in this context
implies the developing regions appear to generally be catching up to the advanced
region, rather than the advanced region falling down to the rest of the world. Thus it
is important to keep the raw and relative levels distinct. In the rest of the paper, we
rely strictly on the relative values. Specifically, Fig. 3 is consistent with the advanced
region “converging from above” and the rest of the regions “converging from below.”
We perform β-convergence tests to formally determine if the trends displayed in Fig. 3
are statistically significant.

In this time-series approach, Carlino and Mills (1993) argue that stationarity, or
stochastic convergence, is also needed to ensure convergence is being achieved. In
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practice, stochastic convergence is identified by applying unit root tests. Non-
stationarity (series which have a unit root) implies that the series will be permanently
affected by shocks whereas trend-stationary series will eventually return to their deter-
ministic trend. In essence, the series may actually be little more than a random walk
(with drift and/or trend). We follow our β-convergence tests with tests for stationarity.
The rest of this section explains in more detail our methodology.

3.1 Beta convergence

As previously noted, and is apparent from Fig. 2, the various regions started their
reform process at different times. This suggests that when testing for beta convergence
on the relative series, it is important that we allow each region to have a break in its
convergence process.12 A break infers that the rate of β-convergence has changed
over time. Enforcing specific breaks based on inspection of the data creates pre-test
bias. Instead, we utilize the endogenous break point test developed by Vogelsang
(2001) and used by Tomljanovich and Vogelsang (2002) for U.S. regional income and
Heckelman (2013) for U.S. state income.13 One of the key advantages of using the
Vogelsang (2001) breakpoint test is that the test is valid even in the presence of serially
correlated errors. Indeed, the Vogelsang breakpoint test can be applied even without
having to estimate the serial correlation parameters in the model. Moreover, Vogelsang
shows that his test is valid with both stationary and I(1) errors, while simultaneously
allowing us to detect a single break at either a known or unknown date. Estimating
the model with an unknown break date ensures greater stability of our coefficient
estimates and avoids pre-test bias from selecting a break date by inspection.

Because convergence for each region will be tested in isolation, for ease of notation
the subscript i will be dropped from the rest of this section, and the notation TB will
be used to identify the break date. Consider the regression,

y∗
t = μ1C1t + δ1T1t + μ2C2t + δ2T2t + εt (2)

where C1t = 1 if t ≤ TB and 0 otherwise; T1t = t if t ≤ TB and 0 otherwise; C2t = 1
if t > TB and 0 otherwise; T2t = t − TB if t > TB and 0 otherwise; and εt is a zero
mean error term that may be serially correlated and possibly I (1). Here, C1t and C2t

represent the constant terms for the periods before and after the break, while T1t and
T2t denote the time patterns that are possibly representing convergence in y∗

t .
The parameters can thus be interpreted as follows:

μ1 = pre-break intercept
δ1 = pre-break trend
μ2 = post-break intercept
δ2 = post-break trend

12 We include only one break due to the limited time span of our sample.
13 Vogelsang (2001) shows that this type of test for beta convergence has nontrivial asymptotic power, and
has more power than many of the prevailing tests for beta convergence.
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Table 3 Interpretation of
Vogelsang (2001) Break Point
Test for Post-Break Date
β-Convergence

See (2) for full equation

Parameter values Conclusion

μ2 = 1 and δ2 = 0 Converged

μ2 > 1 and δ2 < 0 Converging

μ2 < 1 and δ2 > 0 Converging

μ2 �= 1 and δ2 = 0 Not converging

μ2 = 1 and δ2 �=0 Diverging

μ2 > 1 and δ2 > 0 Diverging

μ2 < 1 and δ2 < 0 Diverging

The criteria for convergence is based on the t-statistics for the nulls of μ j = 1
and δ j = 0 for j = 1 before the break year, or j = 2 after the break year.
We are mostly interested in post-break estimates because that represents current
conditions.

We interpret the tests as follows. Post-break convergence is found by the t-statistics
for the nulls of μ2 = 1 and δ2 = 0 being of opposite sign and having statistical
significance. This would imply that regions with liberalization initially below the
norm saw greater positive reform than other regions (convergence from below), and
those with an index score initially above the world average would have less subsequent
reform allowing it to be caught up to (convergence from above). If neither t-statistic is
significant then this implies the region began post-break at the world average and did
not significantly trend away. In that case, the region has fully converged to the regional
average. Non-convergence would entail a significant t-statistic on the intercept but not
on the trend term. In that case, the region started post-break as significantly different
from the world average but did not significantly catch-up (from above or below).
Divergence would occur when both t-statistics have the same sign and are significant,
or the t-statistic for the intercept is not significant but the trend term is significant.
In either case, the region would be interpreted to be trending away from the rest
of the world. To be clear, divergence does not require a less liberalized region to
reverse reforms. Rather, it could be improving, but at a slower pace than other regions
and therefore its liberalization gap would be increasing. These interpretations are
summarized in Table 3.

The estimation process is as follows from Vogelsang (2001). First, the break year
is estimated by choosing the year which maximizes the normalized Wald statistic
for no break (i.e., μ1 = μ2, δ1 = δ2). Trimming is performed to limit the potential
break years to be excluded from the first and last 10 % of the sample period. Because
the break year is unknown, the models are estimated using break years which may
differ from the true break years. This results in a misspecification, and thus the stan-
dard normal distribution is not applicable. Instead, the critical values presented by
Vogelsang (2001) in his Table 8 are utilized for standard t-statistics divided by the
square root of the sample size. Note that Vogelsang (2001) shows his test design is
valid even under the conditions of serial correlation or unit roots. Thus, the test for β-
convergence implemented here is independent of the stochastic properties of relative
liberalization.
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3.2 Stochastic convergence

Stochastic convergence requires a series to be stationary (at least around a determin-
istic trend). Unit root tests are usually employed to check this condition. Standard
Augmented Dickey-Fuller (ADF) tests take the form of

�y∗
t = κ + θ t + αy∗

t−1 +
q∑

j=1

λ j�y∗
t− j + εt (3)

where�y∗
t = y∗

t −y∗
t−1. The additional lagged terms are added to account for potential

serial correlation. A unit root is determined by testing the null that α = 0. Unfortu-
nately, ADF tests are notorious for their low power of identifying stationarity, resulting
in too high a rate of non-rejection of a unit root. As a result, a variety of alternative
techniques have been developed in the literature.

We rely initially on the Im et al. (2003) (IPS) panel unit root test which pools
together the individual ADF tests. Each region still retains its own vector of estimated
coefficients, but the IPS test statistic is based on calculating the average t-statistic for
the null hypothesis of a unit root (α = 0). Simulated critical values are presented by
Im et al. (2003). They also show the power of their test is greater than relying strictly
on the ADF tests individually.

When we do not reject the null of a unit root in the panel, we then perform individual
unit root tests to determine which, if any, of the series may be stationary. Again, because
of its low power, we do not rely on individual ADF tests. Instead, we first use the KPSS
design from Kwiatkowski et al. (1992). Here, the null hypothesis differs from many
of the other unit root tests that are often used (such as the ADF test). Specifically,
the KPSS test has a null of (trend) stationarity as opposed to the more standard null
of a unit root. Under the KPSS test, the null is reversed so that the null hypothesis
is stationarity against the alternative hypothesis of a unit root. The KPSS statistic is
based on the residuals from the OLS regression

y∗
t = ϕ0 + ϕ1t + εt . (4)

KPSS tests are used for testing a null hypothesis that an observable time series is
stationary around a deterministic trend. The series is expressed as the sum of deter-
ministic trend, random walk, and stationary error, and the test is the LM test of the
hypothesis that the random walk has zero variance. Studies have shown that the KPSS
test detects stationarity more often than does a standard ADF test (Culver and Papell
1999),14 although the KPSS test may suffer from over-rejection of the null and thus
still under-detect the presence of stationarity.

Finally, another reason that unit root tests may have low power may be due to
a structural change in the series. For example, the ADF test may fail to reject the
unit root hypothesis when the series is stationary around a single break (Perron
1997). Therefore for those series which reject the null of stationarity under the KPSS

14 Our results below are consistent with this as well.
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test, we then employ Perron’s (1997) “Model 2,” which allows for a shift in both
intercept and trend at the time of the break in trend, Tb.15 Perron’s test takes the
form

y∗
t = ψ1 + ψ2Ct + ψ3 Dt + τ1t + τ2Ct t + ρy∗

t−1 +
k∑

j=1

η j�y∗
t− j + νt (5)

where Ct = 1 if t > Tb, 0 otherwise; and Dt = 1 if t = Tb+1, 0 otherwise. We selected
Perron’s first method for choosing the break-point: Tb is chosen so as to minimize the
t-statistic for testing the unit root null, ρ = 1.16 Following Perron (1997, p. 359), we
selected the lag truncation parameter, k, by utilizing a procedure which “selects that
value of k, say k∗, such that the coefficient on the last lag in an autoregression of order
k∗ is significant and that the last coefficient in an autoregression of order greater than
k∗ is insignificant, up to a maximum order k max.” Given our relatively small sample
size, we set a k max of 4.17

4 Convergence across the regions

Based on Fig. 3, we would expect there to be some degree of convergence among
the regions’ financial liberalization indexes. In particular, it appears that LAC has
converged in absolute terms to the world average, while Asia, MENA, and SSA may
have converged to some common value which could be slightly below the world
average. At the same time, the advanced region always has had the highest relative
financial liberalization index value throughout the entire period. The magnitude of its
gap had been declining from the late 1980s to mid 1990s, at which point it appears
to have stabilized. Despite the overall downward trend, the Advanced region clearly
is still above the world average, which means that the developing regions have still
yet to catch up to the Advanced region by 2005 in terms of their financial reforms.
This preliminary visual inspection can reveal interesting patterns, yet it is important
to conduct the β-convergence tests to determine which of these trends, if any, are
statistically significant.

The endogenous break β-convergence tests for the five regions are presented in
Table 4. The identified break year, listed in the sixth column, suggests the developing
regions saw the pace of reforms increase significantly in the mid to late 1980s. The
lone exception is for LAC, where the break is identified to occur in 1981. According
to Abiad et al. (2008)’s descriptive accounting, reforms in Latin America occurred
primarily in the late 1980s and early 1990s, and greatly accelerated in SSA in the
mid 1990s. Our break tests suggest structural change occurred in these regions much

15 Note the break identified by the Perron test for stationarity, Tb , need not be the same as the break
identified under the Vogelsang test for β-convergence, TB , described above.
16 Given this method for selecting the break-point, the test statistic does not follow the regular t distrib-
ution; Perron uses Monte Carlo simulations to determine the critical values for different sample sizes and
confidence levels. This is reported in Tables 11 and 12 for our sample size, using a 5 % significance level.
17 For consistency, we also used this method to select the number of lags in all our unit root tests.
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Table 4 Regional β-convergence with endogenous break

Region μ1 δ1 μ2 δ2 Break Post-break
conclusion

Advanced 1.894 0.006 1.654 −0.030 1989 Not β-converging
from above

5.072* 0.364 3.588* −1.610

Asia 0.832 0.015 0.917 −0.003 1990 β-Converged

−1.742* 1.715 −0.781 −0.216

Latin America and Caribbean 0.672 0.041 0.672 0.018 1981 β-Converged

−1.015* 0.708 −1.750 1.354

Middle East and North Africa 0.645 −0.003 0.783 0.012 1989 β-Converged

−2.538* −0.238 −1.497 0.779

Sub-Saharan Africa 0.786 −0.015 0.603 0.019 1986 Not β-converging
from below

−1.493* −0.875 −3.262* 1.798

[cv 95 %] [±0.88] [±2.00] [±3.00] [±2.01]

Note μ1 Represents the initial relative index value; δ1 represents the pre-break trend; μ2 represents the
post-break starting value; δ2 represents the post-break trend. Estimated coefficients are on top of estimated
t-statistics for the nulls of μ1 = 1, δ1 = 0, μ2 = 1, or δ2 = 0. Critical values shown in the bottom row are
taken from Vogelsang (2001). * Denotes rejection of the respective null at 5 % error level

earlier. In contrast, our results indicate that 1989 was when the break occurred for
the Advanced region, whereas descriptive accounts of financial liberalization suggest
that reforms in this region started in the late 1970s and early 1980s. Note that because
we are using relative values, structural breaks here could be due to either a changed
pace of reforms in the particular region or a changed pace in the rest of the world
not matched in that particular region at the same time. For example, the 1989 break
identified for the Advanced region is consistent with the quickening pace of reforms
occurring in much of the developing world around that time (Abiad and Mody 2005;
Abiad et al. 2008).

None of the regions were found to be significantly β-converging prior to their
breaks. After their breaks, however, Asia, LAC, and MENA are considered to be
now fully β-converged. SSA remained significantly below the world average after
its break (μ2 < 1), and although trending upward (δ2 > 0), the trend is not sta-
tistically significant at the 5 % level. Our conclusion therefore is SSA is not β-
converging from below. The opposite is true for the Advanced region. The Advanced
region began significantly above the norm post-break, and the negative but not sig-
nificant trend suggests the other regions are liberalizing at a greater pace than the
Advanced region but not significantly so. Thus, the Advanced region is not β-
converging from above, implying that unless another structural break occurs in the
future there is not a strong expectation for the other regions to catch up to the Advanced
region.

Although our tests suggest SSA does not appear to be significantly catching-up to
the rest of the world in its financial liberalization, it may be reasonable to compare
SSA only to the rest of the developing world. We therefore replicate the endogenous
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break β-convergence tests on just the four developing regions. Each region’s relative
index is now computed relative to the ‘developing world’ average only. These results
(not reported) are very similar except the break years for MENA and SSA occur much
earlier (1977). Still the conclusions remain that Asia, LAC, and MENA are fully
converged post-break, whereas SSA is not β-converging from below.18 Comparing
these results to our pre-test expectations based on visual inspection of the data, we
find that our predictions generally held with the main exception that SSA appears not
to have β-converged to the common value upon which the developing regions have
β-converged.

We next consider if the five regional relative liberalization series (relative to the
‘world’ average) are stationary, representing stochastic convergence, or instead are
better reflected as merely a random walk with drift and trend. The IPS panel unit root
test with individual intercepts and trends is implemented, where lag length is selected
by significant t-statistics with a maximum lag length of 4 and a 5 % significance level.
The null hypothesis of the IPS test is that of a unit root. Rejection therefore implies
stationarity, or stochastic convergence. Computing this IPS unit root test produces
a test statistic of −2.535 (with an associated p value of 0.006), from which we are
able to reject the null of a unit root for all regions. Thus, the regions are stochasti-
cally converging. We therefore conclude overall that the three regions of Asia, LAC,
and MENA are indeed fully converged as previously identified by the β-convergence
tests. Yet, neither the Advanced nor SSA region is converging to the rest of the
regions.

5 Convergence within the regions

Abiad and Mody (2005) find evidence of regional diffusion in financial liberalization.
They claim “a country was under greater pressure to liberalize the further its state
of liberalization was from the region’s leader” (p. 84). We test for this effect on
the larger data set by conducting convergence tests within each region. Here, each
country’s relative value is found by dividing its liberalization index by the average for
the region, i.e. y∗

xt = yxt/
1
ni

∑ni
x=1 yxt . We follow the same testing procedure as before

where y∗
t in Eqs. (2)–(5) now represents the relative liberalization index for a given

country.

5.1 Beta convergence

We present the endogenous break β-convergence tests stratified by region in Tables 5,
6, 7, 8 and 9. All the advanced nations have fully converged, except for Britain which
is converging from above. Britain is also found to have the earliest break date. Britain
was above the regional norm at the sample start in 1973, although it was not the most
liberalized nation.19 Britain remained above norm after its break but has since seen its

18 The pre-break dynamics, however, differed substantially.
19 Switzerland started out the most liberalized with an index value of 17, followed by United States (13.75),
Canada, Germany, and Netherlands (all with 13), Ireland (10.75), and then Britain (10).
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Table 5 Advanced region β-convergence with endogenous break

Country μ1 δ1 μ2 δ2 Break Post-break conclusion

Australia 0.133 0.030 0.953 0.007 1983 β-Converged

−2.957* 0.703 −0.237 0.435

Austria 0.240 0.060 0.499 0.026 1984 β-Converged

−2.841* 1.660 −2.545 1.663

Belgium 1.195 −0.004 0.896 0.008 1983 β-Converged

0.665 −0.092 −0.522 0.556

Britain 1.362 −0.035 1.587 −0.023 1978 β-Converging
from above

0.879* −0.328 3.355* −2.147*

Canada 1.856 −0.040 1.200 −0.007 1984 β-Converged

8.311* −2.889* 2.638 −1.200

Denmark 0.854 0.008 1.167 −0.008 1987 β-Converged

−0.858 0.437 1.081 −0.532

Finland 0.791 0.005 1.067 −0.011 1983 β-Converged

−1.292* 0.207 0.604 −1.333

France 0.856 −0.032 1.079 −0.000 1983 β-Converged

−1.027* −1.539 0.828 −0.043

Germany 1.951 −0.047 1.040 −0.007 1992 β-Converged

7.082* −4.218* 0.235 −0.336

Greece 0.401 0.005 0.837 0.006 1992 β-Converged

−4.455* 0.435 −0.955 0.258

Ireland 1.448 −0.030 1.229 −0.010 1985 β-Converged

4.055* −2.135* 2.622 −1.335

Israel 0.793 −0.031 0.592 0.022 1986 β-Converged

−0.830 −1.067 −1.931 1.175

Italy 0.662 0.003 0.902 0.008 1992 β-Converged

−1.595* 0.176 −0.364 0.226

Japan 0.738 0.024 0.873 0.002 1983 β-Converged

−1.478* 0.912 −1.053 0.248

Netherlands 1.837 −0.031 1.075 −0.003 1992 β-Converged

5.037* −2.256* 0.358 −0.097

New Zealand 0.679 0.005 1.262 −0.014 1984 β-Converged
−0.640 0.077 0.709 −0.470

Norway 0.786 0.004 1.063 −0.009 1984 β-Converged

−0.941* 0.139 0.379 −0.640

Portugal 0.182 0.011 0.663 0.015 1985 β-Converged

−2.779* 0.284 −1.450 0.757

Spain 0.978 0.019 0.885 0.010 1982 β-Converged

−0.095 0.512 −0.787 0.976
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Table 5 continued

Country μ1 δ1 μ2 δ2 Break Post-break conclusion

Sweden 0.679 0.025 1.277 −0.016 1985 β-Converged

−2.032* 1.231 2.220 −1.537

Switzerland 2.367 −0.067 1.009 0.000 1992 β-Converged

11.955* −6.999* 0.065 0.026

United States 1.719 −0.015 1.202 −0.010 1986 β-Converged

2.888* −0.497 0.957 −0.537

[cv 95 %] [±0.88] [±2.00] [±3.00] [±2.01]

See note to Table 4 for interpretations

Table 6 Asia region β-convergence with endogenous break

Country μ1 δ1 μ2 δ2 Break Post-break conclusion

Bangladesh 0.000 0.000 0.499 0.012 1979 β-Converged

−3.037* 0.000 −3.186* 1.156

China −0.243 0.032 0.016 0.039 1987 β-Converging
from below

−1.297* 0.405 −4.800* 2.047*

Hong Kong 4.025 −0.117 1.743 −0.027 1991 β-Converged

13.846* −6.082* 2.878 −0.884

India 0.000 0.000 0.096 0.053 1987 β-Converging
from below

−4.748* 0.000 −4.744* 3.008*

Indonesia 0.302 −0.014 1.074 −0.005 1982 β-Converged

−2.064* −0.264 0.349 −0.309

Korea 0.839 0.017 1.576 −0.022 1980 β-Converged

−0.300 0.158 2.033 −1.161

Malaysia 2.264 −0.207 1.925 −0.032 1977 β-Converged

1.092* −0.593 2.157 −1.245

Nepal 0.115 −0.016 0.233 0.016 1982 β-Converged

−2.381* −0.262 −3.268* 0.961

Philippines 0.290 0.023 1.083 0.006 1981 β-Converged

−1.496* 0.274 0.300 0.320

Singapore 3.967 −0.114 1.486 −0.006 1993 β-Converged

5.900* −2.842* 0.710 −0.067

Sri Lanka −0.189 0.175 0.677 0.014 1979 β-Converged

−1.630* 1.076 −0.927 0.600

Taiwan 0.258 0.015 0.721 0.018 1986 β-Converged

−3.220* 0.553 −1.431 1.066

Thailand 0.728 0.010 1.302 −0.030 1991 β-Converged

−1.214* 0.488 1.140 −0.951

[cv 95 %] [±0.88] [±2.00] [±3.00] [±2.01]

See note to Table 4 for interpretations
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Table 7 LAC region β-convergence with endogenous break

Country μ1 δ1 μ2 δ2 Break Post-break conclusion

Argentina −0.293 0.282 0.640 0.024 1981 β-Converged

−0.868 1.065 −0.417 0.389

Bolivia 0.896 −0.023 1.568 −0.025 1984 β-Converged

−0.225 −0.372 1.673 −0.926

Brazil 0.393 0.052 0.367 0.020 1982 β-Converged

−0.701 0.372 −1.159 0.514

Chile 1.027 0.126 1.548 −0.032 1989 β-Converged

0.024 1.161 0.478 −0.268

Colombia 0.462 −0.013 1.054 −0.010 1990 β-Converged

−1.355* −0.342 0.123 −0.197

Costa Rica −0.115 0.100 0.609 0.004 1983 β-Converged

−2.365* 1.442 −1.215 0.175

Dominican Rep 2.031 −0.142 1.287 −0.026 1981 β-Converged

1.630* −1.268 0.783 −1.006

Ecuador 0.138 0.011 0.894 0.002 1991 β-Converged

−2.794* 0.418 −0.292 0.049

El Salvador 0.142 0.011 0.936 0.012 1991 β-Converged

−3.328* 0.468 −0.209 0.332

Guatemala 1.035 −0.034 0.800 0.012 1988 β-Converged

0.097 −0.900 −0.574 0.349

Jamaica 0.980 −0.037 1.218 −0.020 1984 β-Converged

−0.033 −0.449 0.489 −0.558

Mexico 2.256 −0.109 1.457 −0.019 1988 β-Converged

2.448* −2.052* 0.922 −0.384

Nicaragua 2.171 −0.247 0.287 0.027 1978 β-Converged

1.296* −1.064 −1.857 1.130

Paraguay 2.603 −0.140 2.158 −0.059 1981 β-Converged

1.716* −0.843 2.137 −1.564

Peru 0.161 0.034 1.324 −0.008 1991 β-Converged

−1.068* 0.491 0.349 −0.078

Uruguay 0.475 0.292 2.623 −0.074 1978 β-Converging
from above

−0.419 0.909 3.050* −2.227*

Venezuela 2.212 −0.061 1.332 −0.027 1995 β-Converged

2.560* −1.781 0.442 −0.220

[cv 95 %] [±0.88] [±2.00] [±3.00] [±2.01]

See note to Table 4 for interpretations
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Table 8 MENA region β-convergence with endogenous break

Country μ1 δ1 μ2 δ2 Break Post-break conclusion

Algeria 1.030 −0.024 0.946 −0.009 1982 β-Converged

0.096 −0.487 −0.279 −0.641

Egypt 0.000 0.000 1.000 0.003 1990 β-Converged

−6.245* 0.000 −0.002 0.158

Jordan 4.214 −0.085 1.627 −0.027 1990 β-Converged

4.158* −1.196 0.734 −0.283

Morocco 0.777 −0.056 0.484 0.027 1982 β-Converged

−0.528 −0.823 −1.935 1.368

Pakistan 1.063 −0.284 −0.190 0.040 1976 Not β-converging
from below

0.055 −0.674 −3.317* 1.910

Tunisia 1.111 −0.023 1.037 −0.003 1993 β-Converged

0.488 −1.250 0.119 −0.073

Turkey 0.176 0.041 1.793 −0.031 1979 β-Converged

−0.763 0.169 1.537 −0.916

[cv 95 %] [±0.88] [±2.00] [±3.00] [±2.01]

See note to Table 4 for interpretations

gap significantly decline. The lack of full β-convergence to the rest of the region may
be due simply to its early break date. With a significantly declining post-break trend,
it may have fully β-converged to the region norm by the mid to late 1980s when many
of the rest of the advanced regions had their breaks.

Recall that Asia, LAC and MENA have fully β-converged to the world average.
Yet, not every country within these regions has β-converged to its regional level.
Within Asia, Bangladesh and Nepal are not β-converging from below. Although
their trends post-break are positive, they are not statistically significant. China and
India are converging from below post-break. The other nine nations have fully β-
converged. All of Latin America and Caribbean have fully converged except for
Uruguay which is β-converging from above. The MENA countries are also fully
converged except for Pakistan which is not β-converging from below. Its gap post-
break has been declining (positive trend term) but not to a statistically significant
extent.

SSA as a whole was found to be below the world norm. Although its gap was
diminishing, the positive trend was not statistically significant. The countries within
SSA have allβ-converged to the SSA norm, except for Cote d’Ivoire which is currently
β-converging from above and Ethiopia which is notβ-converging from below although
its trend is positive. Again, test results for these two nations may be due to their early
estimated break dates, at least ten years prior to any other nations in the region. For
example, if Cote d’Ivoire was estimated to have its break date in the late 1980s to early
1990s like the other SSA nations, it might have been caught up to by then, resulting in
an insignificant post-break intercept, indicating convergence had been achieved rather
than still converging.
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Table 9 SSA region β-convergence with endogenous break

Country μ1 δ1 μ2 δ2 Break Post-break conclusion

Burkina Faso 0.828 −0.005 1.082 −0.011 1988 β-Converged

−0.521 −0.160 0.255 −0.362

Cameroon 1.002 −0.023 0.862 0.008 1995 β-Converged

0.010 −1.712 −0.470 0.164

Cote d’Ivoire 1.790 0.178 2.448 −0.063 1978 β-Converging
from above

1.240* 1.089 5.342* −3.707*

Ethiopia 2.763 −0.781 −0.173 0.025 1976 Not β-converging
from below

1.650* −2.003* −3.528* 1.281

Ghana 0.000 0.000 1.027 −0.020 1986 β-Converged

−3.264* 0.000 0.105 −0.872

Kenya 2.059 −0.018 1.126 −0.006 1988 β-Converged

2.142* −0.348 0.263 −0.131

Madagascar 0.603 0.048 1.206 −0.008 1992 β-Converged

−1.379* 2.004* 0.565 −0.174

Mozambique 0.366 −0.009 0.801 0.028 1992 β-Converged

−2.946* −0.477 −0.731 0.811

Nigeria 1.640 −0.004 1.071 0.012 1992 β-Converged

1.582* −0.126 0.139 0.187

Senegal 1.376 −0.051 1.479 −0.035 1988 β-Converged

0.945* −1.249 1.246 −0.938

South Africa 1.090 0.123 1.857 −0.042 1988 β-Converged

0.099 1.311 0.975 −0.484

Tanzania 0.000 0.000 0.749 0.034 1990 β-Converged

−3.850* 0.000 −0.874 1.074

Uganda 0.951 −0.011 1.075 −0.001 1992 β-Converged

−0.224 −0.608 0.270 −0.034

Zimbabwe 1.071 −0.002 1.294 −0.040 1992 β-Converged

0.249 −0.082 0.813 −0.883

[cv 95 %] [±0.88] [±2.00] [±3.00] [±2.01]

See note to Table 4 for interpretations

5.2 Stochastic convergence

As shown in Table 10, the IPS test20 (again with t-statistics determining the lag
length, with a maximum lag length of 4 and a 5 % significance level) rejects
the null of unit roots within each region for the countries’ relative index values

20 Our findings are also robust to alternative panel unit root tests, such as the Levin et al. (2002) test (results
not reported).
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Table 10 Regional panel unit root test results

Region p Value

Advanced Economies 0.756

Emerging and Developing Asia 0.377

Latin America and Caribbean <0.001

Middle East and North Africa 0.047

Sub-Saharan Africa <0.001

The results show the p values for the Im et al. (2003) panel data unit root test for each region’s average
financial liberalization index relative to the world average (average of all regions). There is a null of a unit
root, hence rejection implies stationarity. Lag length is selected by significant t statistics, with a maximum
lag length of 4 and a 5 % significance level, with both individual intercepts and time trends

for LAC, MENA, and SSA, but the null is not rejected for Advanced or Asia.21

Because rejection of the null hypothesis under the IPS test implies stationarity, non-
rejection implies that there is not stochastic convergence within these latter two
regions.

To more closely examine these two regions, we turn to individual country unit root
tests in Tables 11 and 12. First we implement the KPSS test. The null hypothesis
under the KPSS test is of a stationary time series against the alternative of a unit
root process. Thus stochastic convergence would hold if the null is not rejected. The
5 % critical value for the KPSS test is used, which is taken from the finite sample
critical values computed by Hornok and Larsson (2000) (although results are robust
to the asymptotic critical values as well). A Bartlett kernel with Newey-West band-
width is implemented in these estimations, with both an intercept and linear time
trend.

Among the Advanced region sample of nations, we reject the null of stationarity
only for 6 of the 22 countries, whereas we reject the null for 7 out of 13 in the Asian
sample. We therefore conclude that 22 of the 35 nations are stochastically converging
within their respective regions. We next check to see if those particular series that failed
the KPSS test might actually be stationary around a broken trend by allowing one break
in the intercept and trend terms under the Perron (1997) test. Perron’s test has a null
hypothesis of a unit root, against the alternative of trend stationarity around a break.
Thus stochastic convergence requires rejection of the null. We find that the null of a
unit root can now be rejected for the rest of the advanced countries except for two, and
for the remaining Asian countries except for three. Thus, we conclude all the relative
index series are stationary except for Germany, Switzerland, Hong Kong, India, and
Philippines. Although these countries had all been identified as β-converging or β-
converged, given the non-stationarity of the series we cannot conclude that they are
actually converging.

In sum, all the countries in our sample are converging or fully converged to their
regional norm, with the exception of two advanced nations (Germany, Switzerland),

21 To make sure that our results are not contingent on the choice of lag length in the IPS test, we also re-
estimate the IPS test using the Akaike information criterion (with maximum lag length of 6) to determine
lag length, and obtain the exact same inferences.
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Table 11 Advanced economies
unit root test statistics

Note The KPSS test represents
the null of a stationary time
series against the alternative of a
unit root. The 95 % critical value
for the KPSS test is taken from
the finite sample KPSS critical
values computed by Hornok and
Larsson (2000). A Bartlett
kernel, with Newey-West
bandwidth is implemented in
these estimations, with both an
intercept and linear time trend.
The Perron test has a null of a
unit root against the alternative
of trend stationarity around a
break (in both intercept and
trend). Lag length is selected by
significant t-statistics, with a
maximum lag length of 4 and a
5 % significance level. * denotes
rejection of the null at the 5 %
significance level

Country KPSS Perron Stationary?
(H0: stationarity) (H0: unit root)

Australia 0.154* −6.63* Yes

Austria 0.067 − Yes

Belgium 0.119 − Yes

Britain 0.120 − Yes

Canada 0.189* −10.98* Yes

Denmark 0.160* −6.79* Yes

Finland 0.144 − Yes

France 0.101 − Yes

Germany 0.184* −5.182 No

Greece 0.117 − Yes

Ireland 0.116 − Yes

Israel 0.139 − Yes

Italy 0.109 − Yes

Japan 0.081 − Yes

Netherlands 0.130 − Yes

New Zealand 0.137 − Yes

Norway 0.131 − Yes

Portugal 0.125 − Yes

Spain 0.098 − Yes

Sweden 0.172* −6.62* Yes

Switzerland 0.191* −3.69 No

United States 0.111 − Yes

[cv 95 %] [0.149] [−5.59]

five Asian nations (Bangladesh, Hong Kong, India, Nepal, and Philippines), one
MENA country (Pakistan), and one SSA country (Ethiopia). All ten LAC countries
have converged or are converging.

One potential reason for the lack of convergence for some (although not necessarily
all) of these nations is the political situation that unfolded in these countries at the same
time as reforms were being conducted within their region. For instance, our analysis
suggests that financial reforms began in SSA in the late 1980s and early 1990s, however
Ethiopia’s break occurs much earlier in 1976. This roughly coincides with the start of
the long-lasting and devastating civil war that Ethiopia experienced starting in 1974,
which did not end until 1991. The impact of the war meant that Ethiopia’s financial
systems in the 1970s were markedly different from the rest of SSA, resulting in a
lack of regional convergence for Ethiopia. The ravage of the war in Ethiopia was
made even more severe from widespread drought and famine in the mid-1980s, all
of which meant it was highly unlikely that conducting financial reforms in line with
their region’s reforms was a priority for the country’s rulers. Although many countries
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Table 12 Emerging and
developing Asia unit root test
statistics

See note to Table 11 for
interpretations

Country KPSS Perron Stationary?
(H0: stationarity) (H0: unit root)

Bangladesh 0.181* −6.365* Yes

China 0.191* −6.782* Yes

Hong Kong 0.195* −5.044 No

India 0.169* −2.100 No

Indonesia 0.150* −8.891* Yes

Korea 0.145 − Yes

Malaysia 0.077 − Yes

Nepal 0.076 − Yes

Philippines 0.162* −4.320 No

Singapore 0.163* −6.833* Yes

Sri Lanka 0.067 − Yes

Taiwan 0.098 − Yes

Thailand 0.108 − Yes

[cv 95 %] [0.149] [−5.59]

within Africa suffered from multi-year civil wars, none of these other countries22 are
part of the sample except for Mozambique. The break identified for Mozambique
coincides with the end of its long-running civil war from 1977 to 1992. Mozambique
was not converging during its war (pre-break) but did converge after 1992 once the war
ended. Hence for some nations that do not have financial liberalization convergence,
the political climate of their country can help explain why this may have been the case.

6 Conclusion

The vast majority of the literature that examines the relationship between financial
systems and the economy focuses on the relationship between financial development
and economic growth. However, there are several factors that may need to first take
place before financial development can be pursued, and one such factor is financial
liberalization.

Financial reforms are an important type of policy choice whereby governments
relinquish their control of financial systems over to the private sector. One ratio-
nale involves the ability of local entrepreneurs to obtain foreign saving for various
investment purposes, which would be expected to promote greater economic growth
(Levchenko et al. 2009). Due to globalization, we would expect there to be increasing
uniformity in how far financial systems have been deregulated in different areas of the
world.

22 The list includes Algeria, Burundi, Liberia, Sierra Leone, Somalia, and Sudan.
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Therefore the question of whether there has been convergence in financial liberal-
ization becomes an important one to consider. We address this by utilizing an index
of financial reforms constructed by Abiad and Mody (2005) and updated by Abiad et
al. (2008). Abiad and Mody (2005) examined their measure of financial liberalization
to identify the determinants of financial reforms. In the process, they also argue that
there has been regional clustering of financial reforms.

We investigate this claim by conducting tests of β-convergence on the regions’
financial liberalization indexes relative to the world average—a methodology com-
monly found in tests of income convergence. For regions that do appear to be β-
converging, we also check for stochastic convergence.

We find that the regions of Asia, Latin America and Caribbean, and Middle East and
North Africa appear to have converged to the global norm in terms of their financial
liberalization, but the advanced economies and Sub-Saharan Africa have not. Fur-
thermore, our results suggest that while most countries have fully converged within
their own region, some noteworthy exceptions are identified. For example, Germany
and Switzerland have β-converged to the Advanced region norm, but fail the test for
stochastic convergence. As another example, Ethiopia is not found to be β-converging
to the rest of Sub-Saharan Africa, and remains significantly below its regional norm.

Therefore we conclude that while there is strong evidence of regional clustering
of financial liberalization, this is certainly not applicable to all regions, and also not
always to all countries within each region. Despite anecdotal evidence and allusions
to full global convergence in financial liberalization, we find that global convergence
remains elusive and should not be expected in the future unless current trends change.
In this regard, future work may wish to examine potential convergence of financial
liberalization indexes that are more internationally-oriented, such as those constructed
by Kaminsky and Schmukler (2003) and Chinn and Ito (2006) who emphasize the role
of international capital flows, as opposed to the more domestically-centered index that
is the focus of this particular paper.

The question inevitably arises as to whether financial liberalization convergence is
desirable. For many years scholarship has often operated under the implicit assumption
that greater liberalization is desirable, but Abiad and Mody (2005) note that although
full liberalization may be a benchmark for some nations it need not be the goal of many
other nations. In fact, recent events—namely the 2007–2009 global financial crisis—
have caused many researchers to question the costs and benefits of increased financial
openness. Therefore a fruitful avenue for future research would be to investigate the
optimal degree of liberalization for each region or country, and whether the levels to
which they have converged are consistent with these positions. Given that we found
certain regions, and countries within these regions, not to be converging whereas others
are, empirical tests can be conducted to determine if convergence is correlated with
investment, efficiency and other factors of growth and development.
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