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1. Introduction

Arguably, one of the most heated debates of the last two decades has been on the
macroeconomic implications of structural reforms, or more specifically, on the economic
growth pay-offs one should observe from the implementation of such reforms. Since the late
1980s, a large number of structural reform programmes were designed and implemented across
the world, with varying degrees of success. The reasons underlying this variation are still
largely unknown and raise a number of questions. Does reform work? What do we know in
terms of the evaluation of those reform efforts? Did the expected growth and welfare dividends
occur? How robust are the available econometric estimates of the growth pay-offs of structural
reforms? What are the main factors that help explain their variation? Is the variation driven by
measurement and data quality issues, by the diversity of underlying theoretical frameworks, or
by differences in econometric methodology?

The objective of this paper is to take stock of the econometric evidence on the impact of
structural reforms on economic growth, with emphasis on the experience of the transition
economies. We put together a data set covering more than 500 estimates of the effect of
reforms on growth (collected from 46 studies, listed in Appendix 1) separated according to
their cumulative (or long-term) and contemporaneous (or short-run) nature. How large is the
variation of these estimates? Figures 1 to 3 show plots of their t-statistics: for all estimates and
then for only contemporaneous and only cumulative, respectively. First note that, somewhat
unsurprisingly, the short-run effect tends to be negative while the long-run effect tends to be
positive. Moreover, the cumulative effect is the only case for which we can not reject the
hypothesis that the estimates of the reform effects on growth follow the normal distribution.!

The variation of the contemporaneous effects is also remarkable, with the average short-run

! Applying the aggregate t-statistics method suggested by Djankov and Murrell (2002) reveals that there
is a genuine positive and statistically significant long-term effect of reform on growth (full details are
below).



effect being negative. The extent of variation of the estimated impacts of structural reforms on
economic growth, as so clearly revealed by these Figures, suggests that this is fertile ground for
meta-regression analysis.

Meta-regression analysis (hereafter, MRA) is a statistical methodology that provides a
summary as well as a quantitative assessment of a given body of evidence (Stanley, 2001;
Stanley and Jarrell, 1989). In a typical MRA study, the dependent variable is a summary
statistic (for instance, elasticities or t-values) while the independent variables reflect various
features of the econometric strategy and data used in each study. MRA has been widely used in
economics. In environmental economics, Florax (2002) reviews 40 meta-regression studies
(mostly on pollution valuation) published since 1980. It has also been used extensively in
labour economics: Card and Krueger (1995) use MRA to assess the evidence on minimum
wages, Stanley and Jarrell (1998) use it to evaluate that on gender wage differentials in the
United States, while Ashenfelter et al. (1999) use it to investigate the evidence on returns to
education.? In international macroeconomics, Rose and Stanley (2005) use MRA to evaluate
the evidence on the effects of currency unions on international trade, Fidrmuc and Korhonen
(2006) to assess that on business cycle synchronization, and Egert and Halpern (2006) to
appraise the findings on equilibrium exchange rates.

In this paper, we apply MRA to the econometric evidence on structural reforms and
economic growth.> MRA complements rather naturally a long and important stream of
evaluative work in the growth literature of which Levine and Renelt (1992) is one seminal

contribution (see also Durlauf et al., 2005). While the objective of most of this work is to

2 Jarrell and Stanley (1990) use MRA to evaluate the evidence on the union/non-union wage gap,
Weichselbaumer and Winter-Ebmer (2001) to assess that on gender wage differentials across countries,
and Doucouliagos (1995) uses it to take stock of the econometric evidence on worker participation. In
public finance, MRA has been used to assess the impact of tax policies (Phillips and Goss, 1995) and to
evaluate econometric findings on the Ricardian equivalence (Stanley, 1998).

* In comparative economics, Djankov and Murrell (2002) use MRA to assess the empirical evidence on
enterprise restructuring. Havrylyshyn (2001) provides a review of the relationship between reform and
growth but we are unaware of any MRA study focusing on the issue.



establish which variables are more or less robustly related to economic growth, MRA throws
light on the main reasons why a given variable (or set of variables) is more or less robustly
related to economic growth.

The data set we put together for this paper is based on information hand-collected from
46 econometric studies, covering a total of approximately 520 estimates of the effect of reform
on growth. We quantified more than 40 features of those studies encompassing estimation
method, measurement, specification and quality (Appendix 2 provides the full list of variables).
We investigate both the contemporaneous (short-term) and cumulative (long-term) effect of
reform on economic performance. In addition to different types of reform effects, the paper
uses a general-to-specific strategy to try to get at the reasons for the variation in the effect of
structural reform on economic growth we observe (Figures 1-3), taking into account both
publication bias and perceived differences in the quality of the papers. There is wide agreement
(the few minor divergences are discussed in detail below) from the results of the general-to-
specific and method-measurement-specification strategies.

Our main findings are that accounting for institutions and initial conditions are two main
factors in decreasing the probability of reporting significant and positive effects of reform on
growth, while focusing solely on trade liberalization significantly increases this probability.
We also find that authors’ affiliation matters: academic authors systematically tend to report
smaller effects of reform on growth than authors in think-thanks, government institutes and
international organizations. Other noteworthy results include that more influential papers
(measured either by a dummy variable on whether it was published in a refereed journal or by
Google Scholar citations), papers that do not use country-specific dummy variables (fixed
effects) and with less degrees of freedom, tend to report smaller (or more negative) effects of
reform on growth. We also find interesting differences among the variables that explain the

variation in the long-run or cumulative vis-a-vis those for the contemporaneous or short-run



effects. In particular, we find that reform in the form of external liberalization still plays a
significant yet not as prominent a role in the short- as it does in the long-run case. Our results
suggest that this is because in the former case the impact of macroeconomic stabilization seems
to dominate.

It is also important to note at the outset that this paper focuses on a particular body of
econometric evidence on the growth-reform nexus, namely that covering the experience of the
transition economies. This focus is justified by at least four reasons: (1) this is a group of
countries for which there is a sufficiently large number of published econometric studies;* (2)
these economies provide an almost natural experiment setting for the question at hand as they
started out with rather similar initial conditions but experienced very dissimilar reform and
growth trajectories (with some implementing reform packages in an unprecedented scale while
other being more restrictive); (3) this body of evidence tends to use similar measures of
reform® as well as growth figures which attenuates one potentially crucial source of bias; and
(4) the studies tend to use somewhat similar econometric specifications, estimation strategies
and sets of explanatory variables.

The rest of the paper is organised as follows. The next section describes the
methodological framework. Section 3 presents the data set put together for this paper. Section
4 discusses the econometric approach and main findings, while Section 5 concludes with

suggestions for future research.

* Acemoglu et al. (2005) note that the empirical evidence on reform-growth is still scarce, with even
that for the OECD countries being limited to a handful of papers.

® This implies that the reform data used in the empirical literature is almost uniformly the same, and it
does not imply that we see these measures as error-free. Campos and Coricelli argue: “more emphasis
should be placed upon a better understanding of the role of economic reforms and reform strategies in
dictating the path of the transition process (...) There are a number of theoretical models that stress the
role of reform strategies. Yet the data for discriminating among these models is lacking. The few
indicators available are unnecessarily subjective (...)” (2002, p. 831).



2. Methodological Framework

Meta-analysis refers to a set of statistical methods for rigorously reviewing and evaluating a
body of empirical evidence. When a large number of studies have been carried out on a given
topic, combining their results in a systematic manner can provide additional strength, further
insights and greater explanatory power than can the more informal, narrative discussions of
individual results which is characteristic of traditional literature surveys. MRA goes beyond
what is often called vote-counting or head-counting (Light and Smith, 1997), in which
inference that a specific result occurs in a majority of cases is usually taken as evidence of the
significance and magnitude of the “true” effect. Head-counting is clearly neither systematic nor
statistically powerful in drawing conclusions about the findings from a body of evidence.
When the number of existing studies is very large, head-counting is even more likely to
support misleading conclusions because the Type-II errors of the individual studies do not
cancel out, but are said to add up instead (Florax et al., 2002).

One of the first procedures to summarise findings from a given body of evidence was
developed by Fischer (1932).° It is well-known that the Fischer test is generous in ascribing
significance. Stanley and Jarrell (1998) discuss three potential reasons. First, it does not
distinguish between positive and negative statistically significant effects, as both are only
counted as significant. Second, the null hypothesis of the Fischer test is that none of the
observations reflects a genuine effect. A finding of significance therefore does not necessarily
mean that the average effect is statistically significant. Third, the assumption of unbiased
estimates is often violated for non-experimental evidence.

The technique stressing the magnitude of the effect or the “effect size” was developed by

® It assumes that the underlying p-values are uniformly distributed under the null hypothesis of no
effect, and then proposes that minus twice the sum of the logs of the p-values follows a chi-square
distribution. This approach also assumes independence across studies and that each one of them is
unbiased; this is clearly an important assumption which is usually addressed by estimating MRA
equations with study fixed-effects so as to capture unobserved heterogeneity among findings.



Glass (1976). He defines the effect size as the average outcome of the treatment group minus
the average outcome of the control group, divided by the standard deviation of the control
group.” A related development refers to estimating the “average” effect in order to assess its
practical and statistical significance and to explain its variation among studies. Stanley (1998)
and Rose (2004) compute the average (normalised) test statistic while Djankov and Murrell

(2002) use aggregate t-statistics for this purpose. Djankov and Murrell (2002) suggest

M
aggregating t-statistics as follows: t:Ztk /JM , where M is the total number of studies, and

k=1

t,...t, are t-statistics on ﬂ with t taken as normally distributed given sufficiently large

sample sizes in all analyses. These authors also argue that statistical tests based on this t are
more powerful than tests on individual observations, as the former provides additional
information on the statistical significance of the effect.
The typical study of reform on growth estimates an equation of the form:
g=a+pBR+0Stab+yF+¢olIC+ovlnst+e 1)

where g is the per capita GDP growth rate, R is a measure of reform, IC is a measure of initial
conditions (macroeconomic and structural distortions at the beginning of the period), Stab are
different measures of stabilization (inflation, exchange rate regime, government deficit, etc.),
Inst is institutional development, F are factors of production (capital and labour) and ¢ is the
error term. Coefficient S represents the partial effect of reform on growth, ceteris paribus, and
its size, sign and level of statistical significance are of central interest here.

The meta-regression equations we estimate take the basic form:

" One common criticism of Glass’s effect size method is its estimate of the overall standard deviation.
Hedges and Olkin (1985) argue that it is inappropriate and propose a pooled estimate in its stead,
corrected for the degrees of freedom. They also argue that conventional methods, ANOVA in particular,
are often unsuitable for analysing the effect size as heteroskedasticity across studies can mask design
differences that the meta-analysis itself is intended to investigate.



Y. =5 +iﬁkzki + & (2)

where Y, is the value of summary measure in regression i, i=/...M, where M is the number of
estimates from the empirical literature (listed in Appendix 1), Z, is a vector of K study

characteristics (following the method-measurement-specification scheme detailed in Appendix

2), and g, is a vector of meta-regression coefficients which reflect the effect of particular

characteristics of the original study on the reform effect. It is common practice to use estimated
coefficients or the results of statistical tests (e.g., t-statistics) as the summary measure. In light
of the very large variation in the results from this body of evidence (Figures 1-3), the results
we report are for t-statistics.

One important feature of the literature on the effects of reform on growth is that different
studies specify different types of effects of reform on growth and, in addition, use different
measures of stabilization, initial conditions and institutional development. Thus combining the
estimated effects of interest has to be done carefully. We must be clear about which types of
reform effects are entering into the meta-analysis. A typical equation capturing the effect of
reforms on growth estimated on a panel is:

git=a+ P Rit-Rit1) + 0 Riraty Zit + &it (3)
where g is the measure of growth; R is the measure of the level of some policy (e.g. external
liberalization) and the Z's are a set of control variables. A formally equivalent equation is:
git=a+ PRt +ORjatyZit+ it 4)
where the coefficients on the initial level of reform of (3) are not the same as those of (4), and
of course neither are the B’s. Notice that some papers estimate a form that is not equivalent to
either (1) or (2):
git=a+PRit +yZi+ei ®)

where again the B’s is a different parameter from the ones above. In the present paper, we focus



on long-term effects of reform and as such we focus on the coefficients 6 from (3), & plus 3
from (4) and B from (5). There is also one additional possibility which although found in
empirical studies have been excluded from the present paper because it focuses on the
immediate impacts of reform. That is when the reported specification is run on a cross-section
which does not take into account the initial level of reform. These estimated effects, a minority
in the empirical literature, are excluded from our analysis. Notice that it is often the case that
the same paper presents sets of results that are included in our analysis as well as results which
we exclude from our analysis because of the sole focus on the immediate effect.

One important issue to be dealt with concerns the so-called “file drawer” problem or
publication bias. Namely, the tendency of academic journals to favour studies that report
statistically significant results. Card and Krueger (1995) and Ashenfelter et al. (1999) address
such type of publication bias in their studies of minimum wage and returns to schooling,
respectively (for a review, see Stanley, 2005). One potential difficulty is the implicit
assumption that working papers are not published (and may never be) because they do not
contain a sufficient number of statistically significant results. The fact that the literature on
reform and growth is more recent (than, for instance, on the minimum wage and returns to

education) may be in part responsible for our findings of such type of bias not being severe.®

3. Data Set
The starting point in MRA is a search for the appropriate literature from which the

observations (in this case, coefficients on the effects of reform) will be retrieved. Papers are

8 We tested for publication bias following the funnel asymmetry test—precision effect test (FAT-PET)
discussed in Stanley (2005), according to which severe publication bias is said to be absent if the plot of
the estimated effect against its precision resembles an inverse funnel and in the regression of the effect
on its precision the slope coefficient is not statistically different from zero. For our data we find that
publication bias is not a concern in the case of either contemporaneous or cumulative effects; however,
the true impact of reforms on growth is zero for the contemporaneous effect and positive and significant
for the cumulative effect. These results are available upon request.



included if they investigate the effect of reform on growth across transition countries, if they
clearly report the estimated coefficients of interest, if their estimates are from regression
analysis, and if their t-values or standard errors are reported in full. We find 46 papers (listed in
Appendix 1) which fulfil these criteria and use them as the basis for our data set.

We follow, among others, Weichselbaumer and Winter-Ebmer (2007) and include all
reported test statistics from each study in our meta-regression analysis. There is no consensus
on whether to choose one estimate from each study or all of the reported estimates (that is,
from all specifications reported in the original paper). Stanley (2001) argues that there are
benefits in choosing only one estimate — the one the author of the study indicate to be her
preferred one. Alternatively, Ashenfelter et al. (1999) and Weichselbaumer and Winter-Ebmer
(2007) include all the reported estimates to make full use of the existing information and to
avoid any eventually arbitrary judgement on the authors preferred results.® Here we choose to
use all the reported coefficients, but as a robustness exercise we re-run all our results adding a
set of study-specific dummy variables. This is because in this literature the authors seldom
indicate which one is their preferred estimate.

There are various possible strategies for the construction of our dependent variable. Our
strategy follows the rule of not having more than one coefficient from each reported regression.
This implies that if both contemporaneous and lagged effects of reform on growth are present
in the specification, then we only select the one on the contemporaneous effect. By the same
token, if several alternative measures of reform are used, the default is to use the most
significant coefficient (larger t-value).

For each of the 46 papers, the estimates of reform on growth and their corresponding

meta-independent variables were collected. This procedure gave one observation in our data set

% Djankov and Murrell (2002) and Stanley and Jarrell (1998) collect multiple estimates from the same
study only if the estimates are derived from conceptually distinct analyses, i.e. different forms of the
dependent variable from different countries or from different years.



per estimated coefficient for a grand total of 520 observations. We capture two main aspects of
these effects: their sign and the magnitude of their statistical significance. In order to focus on
the statistical significance of the effect of reform on growth, we collect the values of the t-
statistics for each of the 520 coefficients. For the majority of our sample, this is simply the t-
statistic of the contemporaneous or cumulative coefficients of reform on growth. The rest of
the estimates in our sample come from regressions in which the lagged values of reform are
also included or in which reform is measured in first-differences. When the t-statistics of the
joint or cumulative effect (that is, from the combined contemporaneous and lagged
coefficients) are not available in the original paper, we compute it ourselves. Notice that
because we do not have access to all original datasets, this is likely to over- or under-estimate
the true cumulative effect, as it does not take into account the covariances.'® The mean t-value
for considered jointly contemporaneous and cumulative effects of reform on growth is 0.33 and
a Jarque-Bera test suggests that they are not normally distributed (Figure 1), while for the
contemporaneous effect the average t-value is -0.95 with the Jarque-Bera test also not
supporting normality (Figure 3). Yet, there is strong evidence suggesting that the cumulative or
long-term effect is normally distributed (Figure 2, p-value of the Jarque-Bera test is .99) with
mean 1.24 and standard deviation 2.20. The results presented below are mostly focusing on the
t-values of long-run effects.™*

The independent variables capture the various characteristics of the studies so as to

12 See Figures 1 to 3. We removed atypical observations (“outliers”), defined as those for which t-
statistics exceeded 3 standard deviations. There were very few of them, as we found only five such
observations among the overall 520, four among the 238 on the contemporaneous effect, and six among
the 282 on the cumulative effect.

I We have also experimented with combining these two dependent variables (dummy variable for the
sign of the coefficient and the value of the t-statistic) and generated ordered logit results in which the
dependent variable takes one of three possible values: positive and statistically significant, negative and
statistically significant, and not statistically significant. Our baseline results are for the 10% significance
level. We also experimented with 1% and 5% levels and find no qualitative changes in our results.
Further, in previous versions, we reported logit equations for the sign and OLS regressions for the
magnitude of the effect; again we find no qualitative changes in our results. These are available from
the authors upon request.

10



explain the large variation we observe in their findings. We focus on three main blocs of study
characteristics: method, measurement and specification. Under method, we are interested in,
inter alia, modelling features (number of observations, explanatory variables, and degrees of
freedom), choice of econometric technique and data characteristics (panel or cross-section and
the time period of the sample). Under measurement, we are basically interested in the way
reform is measured (which reforms, in levels versus changes, etc). And under specification, we
try to reflect the types and number of control variables (Appendix 2 has a complete list of these
variables).'? Let us comment on each of these blocs in turn.

In terms of general model features, for each of the 520 regressions reported in the 46
studies, we collect information on the number of observations, the number of explanatory
variables in each specification (including the reform variables) and on degrees of freedom. The
average number of explanatory variables from the regressions in our sample is about 10 and the
average degrees of freedom are slightly above 127 (with standard deviations of 8 and 80
respectively). The number of explanatory variables range from 2 to 58.

In terms of econometric modelling, we create dummy variables that: take the value of 1 if
the estimates are based on panel data (zero if cross-section), if fixed (country) effects are
present (zero otherwise), if fixed (time) effects are present (zero otherwise), and if reform is
treated as an endogenous variable (and zero otherwise). The choice of econometric modelling
reflects whether the possibility of endogeneity bias is addressed. This measure serves to answer
whether the assumption of exogeneity of reforms is supported, since significantly different
results from OLS and 2SLS or GMM would suggest the presence of two-way causation in the
growth-reform relationship. A vast majority of specifications (almost 80 percent) are estimated

on panel data, with just below a third of them addressing potential endogeneity bias and even

'2 Notice that Appendix 2 has the full list of variables in our data set. For the sake of space, we do not
report results for all of them. We should mention that most MRA studies we know collect data on a
relatively smaller number of study characteristics and do not often use such a detailed and
comprehensive data set as ours (which contains 40 different potential explanatory variables.)

11



fewer making allowances for fixed effects.

As for the time windows used in the different studies, we create variables for the first
year of the sample, for the last year of the sample, and for its mid-point for each of the reported
regressions. Because output dynamics differ greatly across countries over time, we also create
dummy variables for all end years of the samples in each specification (which range from years
1993 to 2007). In case the author did not disclose the exact end year for each specification, we
assume all specifications (in each Table or paper) use the same one. The median starting and
ending years for our studies are 1990 and 1998, respectively. The variable coding the time
period covered in a particular study (early, middle, or late) is used to try to uncover changing
patterns of the significance of the effect over time.

Regarding different measures of reform and of reform dynamics, we construct a series of
dummy variables that take the value of 1 if the study used the EBRD overall average reform
index, the cumulative liberalization index (De Melo et al., 1997), simple averages of the World
Bank or EBRD indices, whether any of these individual reform components are used one at a
time, a combination of the EBRD and World Bank indices (and zero otherwise for each one of
these). Some authors use specific individual types of reform, thus we take advantage of the
correspondence between World Bank and EBRD indexes that the empirical literature uses to
code this possibilities as follows: a dummy variable was created taking the value of 1 if the
study uses the World Bank internal liberalization or the EBRD prices and labour markets
indexes; the World Bank external liberalization or EBRD trade and capital flows indexes; the
World Bank privatization or EBRD index small, large and banks privatization indexes; and

zero otherwise.’® In terms of measuring reform dynamics, we generate dummy variables that

"3 There are large literatures assessing the effect of specific reforms. These are excluded from our study
because either they do not investigate more than one reform and/or they focus on individual countries.
One excellent case in point is the literature on privatization (reviews are provided by Megginson and
Netter, 2001, and, for the specific case of the transition economies, by Zinnes, Eilat, and Sachs, 2001,
and Hanousek, Kocenda, and Svejnar, 2007). See also Roland (2000) and Rozelle and Swinnen (2004)

12



take the value of 1 if both contemporaneous and lagged reforms are used, and if the reform
measure is a measure of its “speed,” or change over time. In addition, we capture whether the
estimation has a lagged dependent variable (1 if it does, zero otherwise) and whether quadratic
terms for reform are used (taking the value of 1 if they are, zero otherwise). We find that about
half of the specifications include both contemporaneous and lagged reforms and about a
quarter use speed as the preferred measure of reform.*

Next, regarding specification choice, we collect information on whether or not the
reported specifications includes variables for macroeconomic stabilization (as well as their
actual number), and in similar fashion for initial conditions, institutional development, and
factors of production (capital and labour). We also construct measures of whether or not the
results are reported separately for the former Soviet Union countries (split-sample analysis), for
whether or not initial conditions are proxied by the De Melo et al. (1997) principal components
indexes, for whether inflation is the stabilization measure used, for whether the study measures
underreported output,™ and for whether the study separates the effect of reform on public and
private sectors. Because approximately half of our coefficients come from authors whose main
affiliations are not academia (and for multiple authors, in all cases they share the same type of
affiliation), we also create a dummy variable for this characteristic.®

Finally, we also try to capture the quality of the paper, which is of course a very

for a discussion of the related theoretical literature.

Y Also note that all the studies in Appendix 1 focus on the so-called first generation reforms
(stabilization, liberalization, and privatization) but this is not because we do not believe that second
generation reforms (e.g., institutional and regulatory changes) are important; we simply do not know of
any econometric study that focuses on the latter type.

15 Official GDP figures for the years immediately following 1989 are widely believed to be biased
because statistical offices were not equipped to measure output from small private firms and because
prices were liberalised at different speeds.

' This is quite common in MRA. For instance, Fidrmuc and Korhonen (2006) find that central bankers’
estimates of business cycle correlation tend to be significantly more conservative (lower) than
academicians’. Our prior in this case is that academicians’ estimates will likely be lower than those
from non-academicians.

13



difficult task.'” We do so by constructing two variables. The first is a dummy variable
reflecting whether or not the paper is published in a peer-reviewed journal. Book chapters,
working papers and papers from conference proceedings are all coded zero in this dimension.
The second manner we devise to study paper quality is through the number of citations the
paper has received in Google Scholar (excluding self-citations). Google Scholar differs from
most other databases in that it includes published as well as unpublished papers. Citations are

calculated as average citations per year so as to try to adjust the impact of older papers.

4. Econometric Results
Despite the large econometric literature on the effects of economic reform on economic growth
during the transition from plan to market, the extent and depth of the divergence among results
is almost bewildering. As noted, any casual or informal attempt to take stock of the lessons
from this literature may be doomed from the start: a third of the large number of existing
estimates is positive and significant, another third is negative and significant, and the final third
is not statistically different from zero. In the case of the cumulative effect, the distribution
unsurprisingly shifts towards the positive side (Figure 3), but there is still huge variation. It is
our belief that MRA can be very useful in situations such as this one. In this section we present
and discuss our results using this technique.

We organise this presentation in terms of the three principal (potential) explanations we
offer for the existing divergence, namely we investigate whether differences in (a) methods, (b)
measurement, and (c) specification and quality of the empirical papers are the main reasons
that can potentially explain this variation. Our general-to-specific empirical strategy consists in

simultaneous testing of these three groups of factors. For sensitivity purposes, we also examine

" Djankov and Murrell (2002) is the one paper we know that deals with the quality of the econometric
study, but it does so by constructing a subjective indicator. We are not aware of other meta-analysis
papers that measure quality objectively, like we do here.

14



the effects in each of these three groups of factors individually.
From the 46 studies listed Appendix 1, the values of the 276 normalised cumulative

effect t-test statistics range from —4.41 to 7.62 with mean 1.24 and standard deviation 2.20. The

aggregate test statistic is ; — itk /JM = 20.62 Which is statistically significant. The average
k=1

cumulative effect of reform on growth in transition economies is positive and significantly
different from zero. However, this descriptive statistic cannot represent such a diverse literature
given the variation in coefficients estimates we observe. Relying only on average test statistics,
we should refrain from inferring that there is strong robust relationship between growth and
reform. More importantly, this does not allow us to say much about the reasons for this rich
spectrum of estimates.

4.1 What explains the variance of the cumulative reform effect on growth?

4.1.a General-to-specific approach

The meta-regression model takes the form of equation (2) and the estimation strategy is based
on the general-to-specific principle. We start from a general specification encompassing all
explanatory variables, and then apply the backward stepwise method to selectively remove
variables.'® On each step, estimations are obtained by OLS with heteroskedasticity-consistent
standard errors.® The final specification resulting from this procedure is shown in Table 1,
column 1. Overall, our final specification includes 10 significant characteristics, explaining
37% of variation in the data. These characteristics are as follows. Regarding estimation
method, we find degrees of freedom, the use of fixed effects and authors’ affiliation to be
important factors. In terms of measurement, our results highlight the role of external

liberalization, whether multiple reforms are considered in the same specification and

'8 All these results are confirmed if we use the forward stepwise regression approach instead.

9 We have also estimated all regressions reported in Tables 1 to 5 using the ordered probit model,
where the dependent variable takes the values of -1, 0, 1 if the coefficient of reform is negative and
significant at 10%, insignificant, and positive and significant at 10%, respectively. Results are
qualitatively the same as those reported here and are available upon request.
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implementation speed. In terms of specification, we find that factors that help explain the
variance of the reform-growth effects are accounting for initial conditions, for institutions and
for macroeconomic stabilization. We also find that better papers, those with more average
yearly citations in Google Scholar, tend to report smaller effects of reform on growth. Let us
now discuss each of these main results in detail.

The results from method suggest that the higher the number of the degrees of freedom
in the original study or the larger the number of observations, the more likely it will be that the
study reports a positive and significant relationship between reform and growth. We also find
evidence that studies conducted by academicians (as opposed to author affiliated to think-
tanks, government institutes or international organizations) are less likely to support a positive
and significant reform—growth relationship. The -1.775 coefficient in Table 1, Column 1,
implies that, ceteris paribus, a paper written by academics would likely find a 1.775 lower
value of t-statistics. In other words, while the unconditional mean t-statistic for the cumulative
effect estimate is 1.777, a paper by academics would show, ceteris paribus, a near zero effect
(that is, a t-value of -0.002.) The use of country-specific dummies is also found to
systematically increase the probability of finding a positive reform-growth relationship.

Regarding the second block of the explanatory variables —reform measurement-— the use
of external liberalization is associated with higher reform effect estimates. Yet if internal and
external liberalization and privatization are used one at time, our results show that the marginal
effect tends to be negative. Also when speed of the reform is used as explanatory variable, as
opposed to the reform level, the effect on growth is lower. This is indeed an important result
that reinforces the suggestion from this body of evidence that the growth payoffs from external
liberalization are larger than that from other structural reforms. Even accounting for other
important structural reforms, the effects of trade and capital liberalization seem to play a

significantly more pronounced role in driving up the existing reform on growth estimates. The
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individual effect of including external liberalization is to increase the average t-value by 1.
From the third block, model specification and paper quality, we find that controlling for
initial conditions, institutions and stabilization decrease the estimated reform effect on growth.
Just to give an idea of the magnitude of these effects, a specification that includes initial
conditions variables will show a smaller average t-value, by about 0.6, all else the same. By the
same token, accounting for institutions lowers the mean t-statistics by about 0.4 points. Recall
that the average t-value for the long-run effect is 1.7 so these effects are indeed substantial.
Finally, we also find that more cited papers (measured by the number of citations the paper
receives according to Google Scholar per year) tend to report smaller effects of structural
reform on growth. Our results suggest that the effect of a paper receiving an additional 10
citations per year (in Google Scholar), calculated at the mean (which is 10.02 citations per
year), is to reduce the cumulative effect t-value by 0.38 (or by 0.29 for the results in Table 1,
column 2). Conditional on whether or not the paper has been published, the citation effect
changes: unpublished papers have an average of 5.38 citations per year and an increase of 10
more citations per year would reduce the average cumulative effect t-value by 0.57, while the
same effect for published papers (average 12.09 citations per year) would be reduce it by 0.33.
Since multiple estimates from the same study are used in our meta-regression
equations, we try to deal with the potential problem of biased sampling by including dummy
variables for each study. In the resulting specification, we find that 23 study dummies are
significant, indicating higher than conditional average probability to report a positive reform
effect in 13 and lower in 10 studies. More importantly, study dummies do not affect our key
main meta-regression results as none of the measurement, specification and study quality

characteristics loses significance (Table 1, column 2).° From method, the degrees of freedom

201t is important to stress that each of the cumulative and contemporaneous samples does not include
the entire set of 46 studies. In particular, the cumulative effect sample includes 40 out of the grand total
of 46 studies (hence, 39 study dummies are used in Table 1), while the contemporaneous effect sample
consists of 27 studies (thus 26 study dummies are used in Table 5). The correlation between study
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and control for fixed effect estimates loose significance, yet authors’ affiliation remains. We
thus conclude that the key determinants do not seem affected by biased sampling and that the
use of multiple estimates from the same study is valid in this case.

In the next three sub-sections we examine in more detail the variables from method-
measurement-specification and quality blocks. Although not all the variables appear in the final
specification, examination of their effects is useful to fully evaluate the sensitivity of the meta-
analysis results to the choice of control variables.

4.1.b The role of method

The results in Table 2 refer to the divergence of results in terms of various aspects of the choice
of econometric method in each study. A number of authors recognise the problem of the
potential endogeneity of reform vis-a-vis economic growth and address this by instrumental
variables, three-stage least squares, etc.?’ Our meta-regression analysis reveals that those
studies that treat reform as endogenous are less likely to yield a positive and statistically
significant reform effect (Table 2, column 2). However, as shown below, this result is not
robust to the inclusion of other controls. The impact of reforms on growth is likely to follow a
J-curve over time as suggested by negative and statistically significant coefficient on the
variable capturing the sample mid-year (Table 2, column 4). In short, we find evidence that
three method variables help explain the variation in the estimated effects of reform on growth:
degrees of freedom, authors’ affiliation and endogeneity correction.

4.1.c The role of measurement

The next set of factors we appraise is the way economic reform is measured. In this respect, we
distinguish the origin of the index (whether it was developed by the World Bank, EBRD, or a

combination of both) from the nature of the index (whether it internal or external liberalization,

dummies and authors’ affiliation is generally low, with mean zero and range -.3 to .4. These results are
available upon request.

2t Among others, Heybey and Murrell, 1997; Kruger and Ciolko, 1997; Wolf, 1999; Berg et al., 1999;
Fidrmuc, 2001; Falcetti et al., 2002; Staehr, 2003; and Merlevede, 2003 — See Appendix 1.
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privatization, their average, and their marginal effect if other reforms are also accounted for).

The results in Table 3 show that measuring reform by the EBRD index does not seem
to significantly affect the sign of the reform impact on growth performance. Yet, there is some
evidence that use of the World Bank’s Cumulative Liberalization Index increases the
probability of finding a positive and significant effect of reform on growth, although this is not
robust to the inclusion of other controls. Among the three main types of reform considered in
the literature, the one highlighted in our results is external liberalization. Further, and maybe
not entirely surprising, if reform is measured by the average of its three main components
(internal and external liberalization and privatization), the effect is more likely to be positive
(Table 3, column 3). Surprisingly, however, internal liberalization and privatization measures
seem negatively associated with economic growth, albeit this effect is not robust. This set of
results supports the view that external liberalization plays a dominant role in driving up the
long-run effect of structural reforms (as a group) on economic growth.

The inclusion of lagged values of reform (Table 3, column 6) is one common way of
dealing with dynamics. We find that it increases the probability of the effect of reform on
growth to be negative and significant, and similarly with the use of speed as the measure of
reform. This finding in a sense supports the “no pain, no gain” view. The effect of structural
reforms seems to occur over a longer period of time, and reforms have large initial costs which
seem to be offset in subsequent years.

Column 8 in Table 3 shows our summary specification so far. Overall, six study
characteristics (namely, degrees of freedom, authors’ affiliation, external liberalization,
average reform and speed) turn out to be important in explaining the variation in the
cumulative effect of reform on growth.

4.1.d The role of specification and quality of studies

The next set of variables reflects the choice of specification in the original study, in particular
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the inclusion of specific sets of control variables. We pay special attention to (a) the inclusion
of controls for initial conditions, macroeconomic stabilization, institutional development and
factor inputs, (b) correcting for the possibility of underreported output, and (c) controlling for
the quality of a study by accounting for whether or not it is published in a refereed journal and
by the use of Google Scholar citations.

We find that controlling for initial conditions, macroeconomic stabilization, and
institutions significantly decreases the probability of finding a positive and significant impact
of reform and these remain after the inclusion of other control variables. Examining the value
of the coefficients on these variables from the last column of Table 4, we conclude that they
have a substantial impact. For instance, the presence of institutions in the underlying
econometric specification is associated with a decrease of the average t-value of the long-run
effect of reform on growth of approximately 0.742 (slightly larger than the effect discussed
above using the general to specific method, which is -0.624.)

Regarding study quality, we find that controlling for the study being published in a
refereed journal does not seem to systematically change the estimated reform effect (Table 4,
columns 5 and 6). On the other hand, accounting for the number of citations seems to deflate
the estimated reform effect (Table 4, columns 7 and 8).

In summary, ten study characteristics are deemed important in explaining the
significance of the cumulative reform effect (see Table 4, column 8), namely, the controls for
the degrees of freedom, author affiliation, average reform index, external liberalization,
multiple reforms, speed, controls for institutions, initial conditions, and stabilization, and
number of citations. We checked all our results for multicollinearity. The highest Variance
Inflation Factor (VIFs) we found was 3.48, which is considerably below the standard cut-off

value of 10, suggesting that multicollinearity is not a severe problem in this case.
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4.2 What explains the variance of the contemporaneous reform effect on growth?

In order to asses the sensitivity of the results so far, we turn to the analysis of the
contemporaneous (or short-run) reform effect. Similar to the analysis above, of the
determinants of the cumulative or long-run reform effect on growth, the factors responsible for
the variance in the contemporaneous reform are assessed applying the general-to-specific
method (backward and forward stepwise regression). In addition, we also examine sequentially
the blocks of study characteristics, namely, method-measurement-specification and quality.
The main results from OLS estimations with heteroskedasticity-consistent standard errors are
reported in Table 5.

In the case of the contemporaneous effect, the regression sample has a smaller number
of observations (212) and fewer variables are present in the final specifications for the
(contemporaneous or short-term) effect of reform on growth. The determinants we find to be
important in this case are (with their impact on the probability of finding a positive and
significant reform effect in parentheses): controls for the later sample period (positive), fixed
effects (positive), external liberalization (positive), speed of reform (negative), lagged reform
(negative), institutions (negative), macroeconomic stabilization (negative), and publication in a
refereed journal (negative). One of the most interesting aspect of these results is that external
liberalization also seems to play a similar important, systematic and positive role in the short-
run, albeit now its effects seems dominated by that of macroeconomic stabilization.

Like the results presented for the cumulative effect, controlling for institutions and
stabilization is again associated with a lower probability of finding a positive and significant
impact of reforms on growth. Also, the use of lagged reform leads to a lower impact of
reforms, while the use of external liberalization increases the probability of a positive effect.
Similar to the case of the cumulative effect, the quality of publication matters; however it is

now that the study is published in a refereed journal (and not the number of citations) which
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increases the probability of the contemporaneous effect to be negative. Column 1 in Table 5
presents our baseline model, where eight study characteristics are found to be significant,
explaining 51% of variation in test statistics.

An assessment of the concern about biased sampling was carried out by estimating the
above meta-regressions with study dummy variables (Table 5, column 2).? We find that 13
study dummies are significant, indicating a higher than conditional average estimate of the
reform effect in eight studies and a systematically lower effect in five studies. Overall, for the
short-term or contemporaneous effect study fixed-effects seem to have a more substantial
impact on the meta-regression results (than in the long-run case). Indeed, out of eight
coefficients in the final specification, four lose their statistical significance. On this basis,
therefore, it is important to raise the possibility that biased sampling may be a more severe
issue in the short-run vis-a-vis the long-run case.

4.3 Discussion of additional sensitivity checks
The results above try to explain the variance of 260 coefficients on the long-run effect of
reforms on growth using the t-statistics of the cumulative reform effect as the dependent
variable. One first concern is that out these 260, 16 belong to regressions with several
alternative measures of reform used in the same equation. As noted, the results presented above
refer to the case in which those 16 most significant t-values were selected. One first sensitivity
check was to see whether our results change when the 16 least significant t-values are
employed instead. Overall, the results we obtain are very similar to those reported here.

We also experimented with the ordered dependent variable, taking the values of minus
one, zero and plus one to reflect the sign and significance of the reform effect. With respect to

the choice of the significance level, we investigate whether a 10%, 5% and 1% cut-off level

22 The VIF for these contemporaneous effect estimates with study dummies is 5.15, which is below the
cut-off value of 10.
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would make a difference. Again, we experimented with the 16 most and least significant t-
values, and with contemporaneous versus cumulative reform effects. The results for the
cumulative reform effect and the contemporaneous reform effect are qualitatively similar to the
ones reported in this paper. 2

Finally, in earlier versions of the paper we experimented with an alternative coding of the
dependent variable, namely using separately the absolute values of the t-statistics and the sign
of the reform effect (either negative or positive, not distinguishing the insignificant estimates).
Also, we had different classification of short- and long-term effect estimates, allowing for
some overlap between the two set of estimates depending on the length of the time window the
study covered. The results are in line with the findings discussed above and are not reported for

the sake of space (these are also available upon request).

5. Conclusions

The objective of this paper is to take stock, summarise and evaluate the existing econometric
evidence on the effect of structural reforms on economic growth. This is carried out through
meta-regression analysis techniques using a unique data set covering more than 500 estimates
of the effect of reform on growth from more than 40 econometric studies. Overall, the direction
of the effect of structural reforms on economic performance and its statistical significance
depends on whether the contemporaneous or the cumulative impact is considered. In the short-
term, reforms have a non-negligible cost and no immediate impact on growth. The positive
effects of structural reforms on growth materialize with some time lag. We present evidence
that the average magnitude of the long-run reform effect on growth is substantially larger than
that of the average short-term effect. Moreover, the impact of reforms on growth is sensitive to

the specification, modelling choice, as well as various co-determinants such as institutions and

2 These results are available upon request from the authors.
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initial conditions. The use of lagged reform measures shows that reforms have negative
contemporaneous (short-run) effects which are offset by positive effects in subsequent periods
(long-term). We also find that the existing results seem to be sensitive to the choice of the
measure of reform used.

The results of our meta-regression analysis illustrate that ignoring the estimation
method (in particular the use of country-specific effects) is dangerous. Our findings suggest
that accounting for country-specific effects (for both cumulative and contemporaneous effects)
and the time coverage (for the contemporaneous effect) are important in explaining the
variation in the estimated effects. Further, the one aspect of reform packages that seems to
receive overwhelming support in our data is the liberalization of trade and capital flows (that is,
external liberalization). The loss of statistical significance from liberalization in the case of
contemporaneous effect is counterbalanced by the importance of macroeconomic liberalization,
in the short-run. Of particular interest is the finding that controlling for institutions and initial
conditions appears to be very effective in decreasing the probability of finding a large and
positive effect of reform on growth, both in the short- and in the long-run.

These findings are useful in suggesting directions for future research. We highlight
four. (1) Considerably more attention should be paid to measurement issues. There are well-
known measurement problems with respect to economic reforms. As for GDP growth, the early
official data seems to underestimate the participation of the nascent private sector (in some
cases because of the large informal sectors) and overestimate that of the public sector. With
respect to reform, the existing measures are mostly subjective, difficult to replicate and tend
not to capture reform reversals. In more concrete terms, it is somewhat surprising that we were
not able to find one study that pays attention to the problem of errors-in-variables. Therefore,
studies that try to deal with this matter in the future will likely make important contributions.

(2) Our findings suggest that the use of measures of external liberalization is central in
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understanding growth performance, yet almost no study we examine attempts to investigate
how this reform interacts with other reforms such as privatization or labour market
liberalization. Recall that the backdrop is a theoretical literature in which the issue of the
sequencing of reforms looms large and a policy debate in which the big-bang versus
gradualism options are discussed, as this paper demonstrates, without much robust underlying
econometric evidence. Therefore more attention to the issue of reform sequencing and
interactions among reforms should also generate genuine contributions in future work. (3) The
difference in the average values of t-statistics between the short-run and the long-run
(contemporaneous and cumulative) indicates that our data captures well the trade-off that many
thought was at the essence of debates on reform strategy, namely the welfare effect of an
immediate large decline followed by a long rise. Future research, using better data and longer
time windows, would do well in trying to jointly estimate the short- and long-run effects®* and
use these results to calculate the discount rates that make the overall effects of reform zero
given the short-term loss and the long-term gain. (4) Efforts could also be made in terms of
making explicit the theoretical framework guiding the econometric analysis. In very few of the
studies reviewed above can one identify concerns in this respect. In particular, a better
understanding of the reasons why the long-run impact of reforms on growth tends to be
positive while in the short-run it seems to have non-negligible costs, and particularly the role
institutions play in this asymmetry, would be welcome. Because we now have more than 15

years of data available, it is perhaps high time to improve upon this aspect.

" See Loayza and Ranciére (2006) for an example of the joint estimation of the short- and long-run
effects, in their case, of financial liberalization on economic growth.
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Figure 1.
Histogram of the t-statistics of coefficients of structural reforms on economic growth

515 coefficients from the 46 papers listed in Appendix 1 (Excludes 5 outliers: coefficients
whose t-statistics exceed 3 standard deviations)
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Figure 2.

Histogram of the t-statistics of coefficients of contemporaneous structural reforms on
economic growth: 234 coefficients from papers listed in Appendix 1 (Excludes 4 outliers:
coefficients whose t-statistics exceed 3 standard deviations)
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Figure 3.

Histogram of the t-statistics of coefficients of cumulative effect of structural reforms on
economic growth: 276 coefficients from papers listed in Appendix 1 (Excludes 6 outliers:
coefficients whose t-statistics exceed 3 standard deviations)
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Table 1. The determinants of the cumulative reform effect: General-to-specific results

(1)° )"
Method
DF 0.00262* 0.00047
[0.00151] [0.00146]
AUTHAFF -1.775%** -4.024***
[0.399] [0.359]
FIXED 1.105*** -0.434
[0.388] [0.415]
Measurement
LIE 1.009* 1.449***
[0.585] [0.534]
MARGEFF -2.793*** -1.683***
[0.450] [0.476]
SPEED -2.056*** -1.946***
[0.240] [0.328]
Specification | & Quality
IC -0.624** -1.139%**
[0.303] [0.390]
INST -0.431* -0.952%**
[0.234] [0.337]
STABIL -0.987*** -0.672**
[0.306] [0.319]
LGOOG_PA -0.541*** -0.414*
[0.182] [0.224]
Observations 260 260
R-squared 0.367 0.649
R-squared adjusted 0.341 0.598

Notes:

®These results are obtained using the general-to-specific method, backwards stepwise regression, which
is confirmed by the forward stepwise results. It reports the final specification from using all the Method-
measurement-specification and quality variables at once and as a starting point.

® Estimated with 39 study dummies (not shown). 23 dummies are significant, out of which 13 are
positive and 10 are negative.

Estimation was carried out using OLS, with heteroskedasticity-consistent standard errors reported in
brackets. Dependent variable is the t-statistics of coefficients of cumulative effect of structural reforms
on economic growth.

DF is degrees of freedom, AUTHAFF is author’s affiliation (1 if non-academic, zero otherwise),
FIXED is a dummy variable that takes the value of 1 if country-specific dummy variables are included,
LIE, LIl and LIP refer to external liberalization; internal and/or price liberalization, and privatization
and banking reform, respectively; MARGEFF=1 if LII, LIE, LIP are used jointly; SPEED=1 if speed is
the measure of reform. IC, STABIL, INST refer to controls for initial conditions, stabilization and
institutional development, respectively; LGOOG_PA is the number of citations per year from Google
Scholar (natural logarithm of).

**x ** and * denote significance at 1%, 5% and 10% levels respectively.
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Table 2. The determinants of the reform-growth effect: The role of method

1) (2) 3) 4) )
Method
DF 0.00365**  0.00400* 0.00360* 0.00427 0.00355**
[0.00144] [0.00224] [0.00188] [0.00269] [0.00159]
AUTHAFF -0.781*** -0.761** -0.767***
[0.276] [0.295] [0.269]
PANEL -0.142 -0.113
[0.403] [0.429]
FIXED 0.01 -0.0832
[0.433] [0.460]
ENDO -0.843** -0.864** -0.833***
[0.333] [0.336] [0.317]
EARLY 0.497 0.169
[0.338] [0.332]
MIDDLE -0.46 -0.496*
[0.284] [0.285]
LATE 0.323 0.32
[0.369] [0.366]
Observations 260 260 260 260 260
R-squared 0.0263 0.0985 0.0466 0.113 0.0981
R-squared adj 0.0226 0.0808 0.0316 0.0843 0.0875

Notes:

Estimation was carried out using OLS, with heteroskedasticity-consistent standard errors reported in
brackets. Dependent variable is the t-statistics of coefficients of cumulative effect of structural reforms
on economic growth.

DF is degrees of freedom, AUTHAFF is author’s affiliation (1 if non-academic, zero otherwise),
PANEL is a dummy variable that takes the value of 1 if the reform-growth coefficient is from panel
data, FIXED is a dummy variable that takes the value of 1 if country-specific dummy variables are
included, ENDO is 1 if there is an attempt to deal with endogeneity bias (zero otherwise), MIDDLE,
EARLY and LATE refer to the time windows used for estimation (1989-1993, 1994-1998 and 1999-
2007, respectively).

**x ** and * denote significance at 1%, 5% and 10% levels respectively.
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Table 3. The role of the measurement of reform and reform dynamics

(1) () ©) (4) () (6) (7) (8)
Method
DF 0.0045***  0.0038** 0.0030**  0.0035***  0.0034** 0.0071***  0.0061***  0.0031**
[0.00164]  [0.00173]  [0.00133]  [0.00132] [0.00134 [0.00144]  [0.00145]  [0.00120]
AUTHAFF -0.889*** -0.704** -0.671*** -0.401* -0.4325* -0.861*** -0.575* -0.661***
[0.267] [0.314] [0.236] [0.239] [0.257] [0.236] [0.298] [0.234]
ENDO -0.770** -0.824*** -0.137 -0.098 -0.107 -0.822*** -0.323
[0.319] [0.317] [0.302] [0.294] [0.294] [0.287] [0.291]
Measurement
CLI 1.226%** -0.256
[0.402] [0.494]
EBRD -0.127 -0.316
[0.293] [0.311]
AV 2.679%** 2441%**  2491%**
[0.265] [0.781] [0.293]
LIE -1.538***  -1.382** 1.842* 1.533***
[0.537] [0.599] [0.998] [0.538]
-3.082%*** - 0.203
LIl 3.011%**
[0.427] [0.497] [0.960]
-3.283*** - 0.353
LIP 3.000%**
[0.291] [0.305] [0.904]
MARGEFF -0.208 -0.722 -0.826*
[0.474] [0.442] [0.428]
SPEED -1.034%**  -0.522*%*  -0.829***
[0.273] [0.253] [0.220]
LAGS -1.574%%%  1,189%**
[0.271] [0.289]
Obs. 260 260 260 260 260 260 260 260
R-squared 0.124 0.0987 0.356 0.374 0.375 0.299 0.445 0.398
R-sg. adj. 0.11 0.0846 0.346 0.359 0.357 0.285 0.418 0.384
Notes:  Estimation was carried out using OLS, with heteroskedasticity-consistent standard errors

reported in brackets. Dependent variable is the t-statistics of coefficients of cumulative effect of
structural reforms on economic growth.

DF, AUTHAFF, ENDO — as in Table 2. CLI=1 if the cumulative liberalization index from the World
Bank is used as a reform measure, EBRD=1 if the reform index originates from the EBRD, AV=1 if
average (simple or weighted, or simple sum) of reform indices LIE, LII or LIP was used; LIE, LIl and
LIP refer to external liberalization; internal and/or price liberalization, and privatization and banking
reform, respectively; MARGEFF=L1 if LII, LIE, LIP are used jointly; SPEED=1 if speed is the measure
of reform, LAGS=1 if both contemporaneous and lagged reform variables are used.

**xx ** and * denote significance at 1%, 5% and 10% levels respectively.
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Table 4. The role of the choice of econometric specification and quality of publications

1) (2) 3) 4) ©) (6) (7 (8)
Method
DF 0.0034***  0.0048***  0.0029**  0.0033***  0.0032***  0.0024*  0.0035***  (.0035***
[0.00110]  [0.00130]  [0.00120]  [0.00123]  [0.00120]  [0.00129]  [0.00135]  [0.00133]
AUTHAFF -0.755***  _0.767***  -0.503** -0.584**  0.621***  -0.989***  _]1285%**  _] 360***
[0.227] [0.234] [0.238] [0.249] [0.237] [0.335] [0.334] [0.328]
Measurement
AV 2.569%**  2409%**  2510***  2419%** D A82¥** D ARG*** 2 3Q7FFx D Jg5kk*
[0.306] [0.300] [0.292] [0.303] [0.295] [0.315] [0.337] [0.320]
LIE 1.590%** 1.464%** 1 486***  1540*** ] 539%** ] BBG¥x ] B3%kk ] G35k
[0.496] [0.543] [0.548] [0.532] [0.540] [0.548] [0.531] [0.524]
MARGEFF -0.861** -0.780* -0.927** -0.876** -0.805* -0.848* -0.945** -0.931**
[0.416] [0.423] [0.432] [0.421] [0.430] [0.444] [0.444] [0.438]
SPEED -0.819***  .0.903***  _0.927***  _0.808***  -0.836***  -0.839***  _0.088*** .1 008***
[0.220] [0.233] [0.225] [0.216] [0.224] [0.228] [0.239] [0.235]
Specification
IC -0.789*** -0.699**  -0.742***
[0.277] [0.310] [0.283]
STABIL -0.685** -0.647** -0.677**
[0.300] [0.321] [0.302]
INST -0.777%** -0.587***  .0.580%**
[0.210] [0.208] [0.207]
FACT -0.238 -0.114
[0.255] [0.310]
UNDERREP 0.968 0.496
[0.751] [0.615]
JOURNAL -0.0507 -0.0486
[0.207] [0.226]
LGOOG_PA -0.209 -0.398** -0.406**
[0.170] [0.185] [0.164]
Obs. 260 260 260 260 260 260 260 260
R-squared 0.416 0.413 0.421 0.4 0.401 0.403 0.456 0.454
R-sq. adj. 0.4 0.396 0.405 0.383 0.385 0.384 0.427 0.433

Notes: Estimation was carried out using OLS, with heteroskedasticity-consistent standard errors
reported in brackets. Dependent variable is the t-statistics of coefficients of cumulative effect of
structural reforms on economic growth.

DF, AUTHAFF — as in Table 2. AV, LIE, MARGEFF, SPEED - as in Table 3. IC, STABIL, INST
refer to controls for initial conditions, stabilization and institutional development, respectively;
FACT=1 if controlled for factors of production, UNDERREP=1 if the study deals with underreported
output, JOURNAL=1 if the study is published in a refereed journal; LGOOG_PA is the number of
citations per year from Google Scholar (natural logarithm of).

**xx ** and * denote significance at 1%, 5% and 10% levels respectively.
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Table 5. The determinants of the contemporaneous reform effect: General-to-specific

approach
1)° 2"
Method
LATE 1.756*** 0.804*
[0.436] [0.466]
FIXED 1.479%** 0.341
[0.513] [0.379]
Measurement
LIE 2.024*** 0.521
[0.725] [0.674]
SPEED -1.313*** -0.893**
[0.502] [0.367]
LAGS -3.934*** -2.944***
[0.527] [0.406]
Specification & Quality
INST -2.057%** 0.124
[0.522] [0.224]
STABIL -2.354*** -1.257**
[0.671] [0.621]
JOURNAL -1.243%** -0.103
[0.432] [0.370]
Observations 212 212
R-squared 0.505 0.795
R-squared adjusted 0.485 0.772

Notes:

®These results are obtained using the general-to-specific method, backwards stepwise regression, which
is confirmed by the forward stepwise results. It reports the final specification from using all the Method-
measurement-specification and quality variables at once and as a starting point.

® Estimated with 26 study dummies (not shown). 13 dummies are significant, out of which 8 are positive
and 5 are negative.

Estimation was carried out using OLS, with heteroskedasticity-consistent standard errors reported in
brackets. Dependent variable is the t-statistics of coefficients of contemporaneous effect of structural
reforms on economic growth.

LATE is the time windows used for estimation (1999-2007), FIXED is a dummy variable that takes the
value of 1 if country-specific dummy variables are included, CLI=1 if the cumulative liberalization
index from the World Bank is used as a reform measure, LIE=1 if external liberalization component
were used as a reform measure, SPEED=1 if speed is the measure of reform, LAGS=1 if both
contemporaneous and lagged reform variables are used, INST=1 if controlled for institutional
development, STABIL=1 if controlled for stabilization, JOURNAL=1 if the study is published in a
refereed journal.

**xx ** and * denote significance at 1%, 5% and 10% levels respectively.
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APPENDIX 2.
Description of variables in MRA data set

Dependent variables:
REF: t-statistic of coefficients of either cumulative or contemporaneous effect of structural
reforms on economic growth.
REF_3 10 =-1, 0, and 1 if the coefficient on either cumulative or contemporaneous reform is
negative and significant at 10%, insignificant, and positive and significant at 10%,

respectively.

Meta-independent variables:
1) Method
N = the number of observations in the individual study
K = the number of explanatory variables
DF = N-K is the degrees of freedom reflecting power of the test statistics
AUTHAFF = 1 if all authors are from academia, =0 if at least one of the authors is not
Econometric technique
PANEL =1 if the model uses panel data, =0 if cross-section
ENDO =1 if model used is 2SLS, 3SLS, GMM, cointegration; =0, otherwise
FIXED =1 if fixed effects estimation is used (or country dummies)
Time period
START = first year of the sample
END = end year of the sample
MID = (START+END)/2 is the average year of the sample
EARLY =1 if the sample is 1989-1993
MIDDLE =1 if the sample is 1994-1998
LATE =1 if the sample is 1999-2007
E93 — EO7 = dummy for the end year of the data sample (1993 — 2007 respectively)

1) Measurement

a) Origin of the index. Each index belongs to one of the following four types:
WB =1 if the reform index originates from the World Bank only

EBRD = 1 if the reform index originates from the EBRD only

COMB =1 if a combination of EBRD and WB indices is used

OTHER = 1 if the share of private sector in GDP or openness is used
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b) Type of index. (applies to WB / EBRD / COMB)

LIl = 1 if internal and/or price liberalization components are used as a reform measure
LIE = 1 if external liberalization components are used

LIP = 1 if privatization and banking reform components are used

MARGEFF =1 if LII,LIE,LIP are used in the same specification

AV =1 if average (simple or weighted, or simple sum) of LII,LIE,LIP is used

CLI = 1 if CLI (Cumulative Liberalization Index from the World Bank, see De Melo et al.,
1997 for details) is used

¢) Measure of dynamics

LAGDEP =1 if lagged dependent variable is used in the regression

SPEED =1 if speed is the measure of reform

LAGS =1 if both contemporaneous and lagged reform variables are used

LAGLIB = 1 if either LAGS=1 or SPEED =1

TIME = 1 if time dynamics is controlled for

I11) Specification and quality

IC =1 if controlled for initial conditions

IC12 =1 if first cluster and/or second cluster of initial conditions from de Melo et al. (1997) is
used

NIC = the number of types controls for IC

STABIL =1 if controlled for stabilization

NSTAB = the number of types of controls for stabilization

INFL =1 if inflation is controlled for

INST = 1 if controlled for institutional development

NINST = the number of types controls for institutional development

FACT = 1 if controlled for factors of production

NFACT = the number of types controls for factors of production

FSU = 1 if the results are reported separately for FSU countries

PUBPR = 1 if the study separates the effect of reform on public and private sector (effect of
public sector is reported)

D2 — D46 = study dummies

JOURNAL =1 if the study is published in a refereed journal

LGOOG_PA: number of citations per year from Google Scholar (logarithm of)
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APPENDIX 3. Basic statistics for contemporaneous and cumulative reform effect

Cumulative effect (260 obs.) Contemporaneous effect (212 obs.)

Variable Mean  Std. Dev. Min Max Mean  Std. Dev. Min Max
Dep. var. 1.43 2.07 -3.41  7.62 -0.91 3.77 -9.80 10.67
I) Method

n 133.9 93.9 21 442 177599  75.787 45 442
k 9.2 8.0 2 58 11.325 8.976 3 50
df 124.8 91.9 15 413 166.274  73.112 34 413
authaff 0.542 0.499 0 1 0.392 0.489 0 1
Econometric technique

panel 0.735 0.442 0 1 1.000 0.000 1 1
endo 0.273 0.446 0 1 0.264 0.442 0 1
fixed 0.123 0.329 0 1 0.231 0.423 0 1
Time period

start 1990.627  2.960 1983 2004 1990.726  1.750 1983 1998
end 1998.338  2.913 1992 2007 1998.038 2.821 1993 2005
mid 1994.483  2.139 1990 2006 1994.382  1.742 1991 2000
early 0.815 0.389 0 1 0.854 0.354 0 1
middle 0.673 0.470 0 1 0.670 0.471 0 1
late 0.262 0.440 0 1 0.203 0.403 0 1

II) Measurement
a) Origin of the index

wb 0.227 0.420 0 1 0.330 0.471 0 1
ebrd 0.588 0.493 0 1 0.476 0.501 0 1
comb 0.169 0.376 0 1 0.193 0.396 0 1
other 0.015 0.123 0 1 0.000 0.000 0 0
b) Type of index

lii 0.054 0.226 0 1 0.094 0.293 0 1
lie 0.050 0.218 0 1 0.080 0.272 0 1
lip 0.092 0.290 0 1 0.137 0.344 0 1
margeff 0.077 0.267 0 1 0.137 0.344 0 1
av 0.788 0.409 0 1 0.689 0.464 0 1
cli 0.092 0.290 0 1 0.014 0.118 0 1
c) Measure of dynamics

lagdep 0.119 0.325 0 1 0.165 0.372 0 1
speed 0.231 0.422 0 1 0.259 0.439 0 1
lags 0.600 0.491 0 1 0.717 0.452 0 1
laglib 0.669 0.471 0 1 0.736 0.442 0 1
time 0.173 0.379 0 1 0.123 0.329 0 1
IIl) Specification and quality

ic 0.846 0.361 0 1 0.821 0.384 0 1
ic12 0.281 0.450 0 1 0.311 0.464 0 1
nic 1.908 1.648 0 9 1.854 1.948 0 9
stabil 0.719 0.450 0 1 0.920 0.272 0 1
nstab 1.085 0.947 0 4 1.481 0.946 0 4
infl 0.612 0.488 0 1 0.821 0.384 0 1
inst 0.235 0.425 0 1 0.156 0.363 0 1
ninst 0.315 0.681 0 4 0.165 0.397 0 2
fact 0.204 0.404 0 1 0.217 0.413 0 1
nfact 0.231 0.482 0 2 0.226 0.442 0 2
fsu 0.012 0.107 0 1 0.009 0.097 0 1
pubpr 0.054 0.226 0 1 0.075 0.265 0 1
underrep 0.015 0.123 0 1 0.019 0.136 0 1
journal 0.550 0.498 0 1 0.373 0.485 0 1
Ilgoog pa 1.983 0.965 0 3.7 1.961 1.058 0 3.7

43



