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Abstract

Many economic reforms are undertaken at a time of economic crisis. But is this a good time
for a country to undertake trade reform? In this paper we investigate whether an economic
crisis at the time of trade liberalisation affects a country’s subsequent growth performance.
We employ threshold regression techniques on five crisis indicators commonly used in the
literature, to identify the relevant “crisis values” and to estimate the differential post-
liberalisation growth effects in the crisis and non-crisis regimes. We find that the magnitude
of the acceleration in post-liberalisation growth depends on the characteristics of the crisis.
Although trade liberalisation in both crisis and non-crisis periods raises subsequent growth,
an internal crisis implies a lower acceleration and an external crisis a higher acceleration
relative to the non-crisis regime.
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1. Introduction

Is an economic crisis a good or a bad time for a country to undertake trade liberalisation?
This is a question to which policymakers need an answer, since an economic crisis is often a
politically convenient time to undertake economic reforms. The policy status quo is clearly
unsustainable. But while immediate policy reforms in some areas are clearly called for, it is
not obvious that the reform package should include significant trade liberalisation, though it
often does. Here we present evidence that an economic crisis at the time of trade
liberalisation does affect a country’s post-liberalisation growth performance. Furthermore, its

effects depend on the characteristics of the crisis.

Trade liberalisations have been widespread in the last three decades, particularly among
developing and transition countries. The reasons for this include the perceived limitations of
import substitution as a development strategy’; the weight of empirical evidence suggesting a
positive relationship between openness and growth?; and, not least, the influence of the
International Financial Institutions (IFls - the World Bank and IMF) which often required
that trade liberalisation be included as part of a package of reforms when agreeing to loans®.
Despite their early promise, recent experience and evidence suggests not all trade reforms
have been as successful as anticipated (Singh 2010). This is partly attributable to weaknesses
in reform packages themselves, including inappropriate timing and sequencing of reforms,
their lack of credibility to private agents and doubts over commitment shown by some
political actors. In many cases it seems a crisis was necessary to trigger the reforms. Could it

be, therefore, that an economic crisis is an unfortunate time to undertake trade reforms?

In this paper we examine whether the extent and type of economic crisis at the time of
liberalisation affects post-liberalisation growth. We consider five crisis indicators commonly
used in the literature (output falls, inflation increases, exchange rate depreciations, increased
external debt to export ratios and increased current account deficits), which we are also able

! This view is not uncontroversial. Rodrik (1999) argues that IS policies worked quite well at least until the mid-
1970s and that the poor performance of such countries after 1973 was the result of an inability to respond to
macro-shocks and not because of IS policies. Moreover defenders of IS policies argue that it has often been
misinterpreted and that it is not a rationale for indiscriminate protection. They also cite evidence of successful
selective intervention in some of the so-called liberal trading countries of East Asia (Rodrik, 1995; Baldwin,
2003; Clinge, 2004).

2 Again, this statement is not uncontroversial. Rodriguez and Rodrik (2000) criticise much of the existing
literature on growth and openness. While not arguing that there is a systematic relationship between inward
orientation and growth, they argue that the evidence linking outward orientation and growth is overstated.

® For the period 1980-89, 79% of all loans had conditions in the trade policy area, in excess of those which
attached to any other policy (Greenaway, 1998).



to combine into two factors roughly representing the internal and external dimensions of a
crisis. We employ threshold regression techniques on our crisis indicators to identify the
relevant “crisis values” and the differential post-liberalisation growth effects in the crisis and
non-crisis regimes. Our results indicate that an economic crisis at the time of liberalisation
does affect post-liberalisation growth, with the direction of the effect depending on the nature
of the crisis. An internal crisis implies lower growth and an external crisis higher growth

relative to the non-crisis regime.

The remainder of the paper is organised as follows. Section 2 reviews the theoretical and
empirical literature linking crises, liberalisation and growth. Section 3 discusses data,
methodology and long-run results, while Section 4 adds in short-run effects. Section 5

extends our analysis and examines robustness of our main results, and Section 6 concludes.

2. Background: Trade Liberalisation and Growth

The potential growth effects of trade liberalisation are well known®. While the immediate
impact is likely to be negative as resources become redundant in areas of comparative
disadvantage, their eventual reallocation into areas of comparative advantage will see a rise in
the growth rate in the medium run as income moves to a higher steady state level®. Longer
run gains in the growth rate must come through improvements in factor productivity and
these can emerge through a variety of channels. Increased imports of capital and intermediate
goods not available domestically may directly raise the productivity of manufacturing
production (Lee, 1995) and increased trade (exports and imports) with advanced economies
could indirectly raise growth by facilitating knowledge and technology spillovers. Learning
by doing may be more rapid in export industries®. A liberal trading regime may attract export-
platform FDI. The magnitude of these long-run growth effects will vary across countries,

depending on their sectors of comparative advantage in particular.

While the empirical literature on openness and growth is voluminous (Dollar, 1992; Sachs

and Warner, 1995; and Frankel and Romer, 1999 are prominent examples) that on trade

* Dornbusch (1992) and Krueger (1998) provide useful surveys of the gains from trade liberalisation.

> The static gains from trade liberalisation need not be limited to such resource allocation gains. Further gains
can arise from reductions in rent seeking, corruption and smuggling. Other gains include those resulting from
economies of scale in exporting industries, reduced market power in protected markets, and increased variety
and quality of imported goods available to domestic producers and consumers.

® Indirect evidence suggestive of the importance of learning by doing in export industries is provided by the
recent literature on exporting and productivity (for a review see Greenaway and Kneller 2007).
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liberalisation and growth is more limited. Some comparative cross-country studies have been
undertaken, including Little, Scitovsky and Scott (1970), Krueger (1978), Bhagwati (1978)
and Papageorgiou, Michaely and Choksi (1991) (PMC). The latter is the most sanguine,
concluding that trade liberalisation results in a more rapid growth of exports and GDP,
without significant transitional costs of unemployment’. Other studies find liberalisation
leads to growth in exports and improvement in the current account (although some of this is
because of import compression), and that while some countries have increased investment
following liberalisation, others suffer an investment slump. So the impact on growth may be
positive or negative, although there seem to be more cases of a positive than negative growth
effect (Greenaway, 1998).

Econometric studies are relatively more plentiful. Greenaway, Leybourne and Sapsford
(1997) use a smooth transition model to test for a transition in the level and trend of real GDP
per capita for 13 countries in the PMC sample and relate these to liberalisation. While all
displayed a transition in level or trend, in the majority it was negative®, and where it was
positive it generally could not be related to liberalisation episodes®. Greenaway, Morgan and
Wright (1998, 2002) (GMW) use a dynamic panel model to examine both the short- and
long-run impact of liberalisation on growth in a large sample of countries. Results using three
measures of liberalisation suggest a J-curve effect, growth at first falls but then increases after
liberalisation. Wacziarg and Welch (2003) update the Sachs and Warner (1995) indicator of
liberalisation, and regress per capita output growth on country (and time) fixed effects and
their indicator of liberalisation. They find the difference in growth between a liberalised and
non-liberalised country is 1.53 percentage points. Salinas and Aksoy (2006) use an alternative
indicator'® and find trade liberalisation increases growth by between 1 and 4 percent.

Although the later empirical evidence provides broad support for the hypothesis that trade
liberalisation improves economic growth, this support is far from universal and it is clear
some liberalisations have been more successful than others. Given the variety of
circumstances under which trade liberalisations have occurred this is hardly surprising.

Where liberalisations have been the outcome of a specific policy review process, have had

" Critiques of these results are provided by Collier (1993) and Greenaway (1993).

® Maurer (1998) finds in the majority of cases neither a positive nor a negative impact on growth of the
liberalisation episodes defined by PMC.

° Greenaway and Sapsford (1994) model liberalisation as a discrete break rather than a smooth transition, and
again find little evidence of liberalisation increasing a country’s growth rate.

% Though their liberalisation dates are generally consistent with those of Wacziarg and Welch.
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model in (2) collapses to the linear model and the threshold is considered not significant.?* A
complication with this test is that the threshold is not identified under the null hypothesis,
implying that classical tests do not have standard distributions. We follow Hansen (1999) and
bootstrap to obtain the p-value for the test.?

Table 3A: Endogenous Threshold Results

Crisis Indicator
Alny
ouT INF XR DEBT CAD INT EXT
INV/GDP 0.19 0.20 0.21 0.24 0.22 0.25 0.26
(6.25)%**  (6.45)***  (7.15)***  (7.43)***  (6.38)*** | (7.34)***  (7.40)***
AINPOP -0.28 -0.23 -0.39 -0.37 -0.54 -0.52 -0.46
(-0.99) (-0.82) (-1.46) (-1.05) (-1.78)* (-1.56) (-1.34)
LIB1 0.038 0.043 0.034 0.023 0.030 0.027 0.020
(7.87)***  (7.85)*** (5.73)*** (4.97)***  (5.62)*** | (5.50)***  (3.98)***
LIB2 0.025 0.022 0.024 0.50 0.051 0.012 0.033
(4.60)***  (4.85)***  (5.80)***  (4.43)***  (4.33)*** | (2.00)**  (6.33)***
1 0.05 0.09 0.9 1.34 1.09 0.51 0.78
! (66" (54 (34 (88" (90 (75" (72")
p-value 0.009*** 0.00%** 0.045** 0.00%** 0.047** | 0.005%** 0.018**
Observations 2494 2458 2384 1890 1961 1774 1774
F-Statistic 12.18*** 12.34***  13.50*** 9.30*** 8.72%** 10.25*** 10.62***
R? 0.28 0.29 0.29 0.24 0.25 0.28 0.28

Notes: All models include a full set of unreported country and time dummies. t-statistics in brackets based on
White Heteroscedasticity-Consistent standard errors. *, **, *** indicate significance at the 10, 5 and 1 percent
level respectively. The p-value of the significance of the estimated threshold is calculated using the bootstrap
procedure of Hansen (1999).

The results for a single threshold for each indicator are presented in Table 3A, where LIB1
and LIB2 refer to the coefficients on liberalisation in the non-crisis and crisis regimes
respectively. In this table A;refers to the estimated threshold on each of the crisis variables,
with the figure in brackets reporting the percentile of the distribution at which the threshold
lies. The row entitled p-value reports the p-value from the bootstrap procedure used to test
whether LIB1 = LIB2 (i.e. whether §; = §,). Despite the variety of indicators used, definite
patterns can be discerned. First, there is at least one significant crisis threshold for all
indicators, and in the majority of cases these thresholds are less than unity and all are less
than the values (1.5 or 2) commonly imposed in the literature.® This suggests that less severe
crises may be more important than normally thought. Second, trade liberalisation raises
growth in both crisis and non-crisis regimes, consistent with the results in Figure 2. Third, the

2 Similar test procedures are used to test for multiple thresholds. In the two threshold model for example the
test is defined as a test of two thresholds versus a single threshold.

% The bootstrap distribution of the test statistic was computed using 1000 replications of the procedure proposed
in Hansen (1999).

% Table Al in the Appendix reports whether each particular liberalisation episode would be classed as having
occurred at a time of crisis according to the results in Table 3A.
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individual indicators fall into two groups in terms of their predictions of the sign of the effect
of a crisis on subsequent growth. Liberalising during a time of crisis involving above
threshold falls in output, increases in inflation or depreciations of the exchange rate is
associated with lower subsequent growth, while liberalising during a crisis involving above
threshold increases in the debt to export ratio or the current account deficit is associated with
enhanced subsequent growth. These results lend support to the arguments, noted above, that
liberalisation at a time of high inflation or unemployment will reduce subsequent growth
benefits by masking relative price signals and delaying resource reallocations. They also
support a view that trade liberalisation is more effective when countries are subject to
external constraints as indicated by DEBT and CAD crises. These issues are investigated

further in the short-run analysis of the next section.

Evidence that different dimensions of an economic crisis may have differing implications for
subsequent growth rates reinforces our interest in exploring their combined effects through
our two estimated factors (INT and EXT). The single threshold results for these indicate that
liberalisation during an internal crisis (INT above its threshold) is associated with dampened
growth, while liberalisation during an external crisis (EXT above its threshold) is associated
with amplified growth. We next use the two independently estimated thresholds to construct
four separate liberalisation dummy variables, each reflecting one of the four possible
situations at the time of liberalisation: LIB(N,N) no crisis, LIB(E,N) an external but no
internal crisis, LIB(N,I) an internal but no external crisis, and LIB(E,I) a crisis in both
dimensions. The results are shown as regression 1 in Table 3B. The strongest growth effects
arise when the EXT indicator is above its threshold (the coefficient on LIB(E,N) is
significantly different from the coefficients on LIB(N,N) and LIB(N,I), but not that on
LIB(E,I)). Liberalisation in the absence of a crisis is also associated with significant growth
effects, but liberalisation when there is an internal but no external crisis, has no significant
implications for subsequent growth. While these results are interesting and suggestive, they
are based on dummy variables that are defined by two thresholds each estimated ignoring the
other. Our final step therefore is joint estimation of these thresholds. In view of the apparent
importance of the EXT indicator, we use the estimated threshold on EXT to divide the sample
into two regimes (EXT above and below the threshold at the time of liberalisation) and
sequentially search for independent thresholds on INT in each regime. The outcomes are

shown in the final two columns in Table 3B. There is one significant second threshold —
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indicated by the significant p-value in Column 2, that on INT in the low (non-crisis) regime
for EXT. Its value is the same as the separately estimated threshold for INT, and the results

are virtually identical to those in the second column as a consequence.

In combination, these results support the view that an economic crisis can have a significant
impact on post-liberalisation growth. In particular, liberalisation at a time of internal
economic crisis does not appear to yield subsequent growth benefits of the same magnitude
as those found with liberalisation in the absence of a crisis or where an external crisis is also
present. This is consistent with the discussion in Section 2 which suggested that an internal
crisis would very likely hamper and obscure the potential benefits of a trade liberalisation.

Table 3B: Endogenous Threshold Results

1 2 3
0.26 0.26 0.26
INV/GDP (7.40)%** (7.42)%%% (7.40)%**
051 0.51 0.45
AlnPOP (-1.53) (-1.52) (-1.34)
0.025 0.025
LIB(N,N) (4.52)*** (4.52)*** 0.020
0.009 0.009 (3.97)%**
LIBN, 1) (1.49) (1.49)
0.033 0.032
LIB(E, N) (6.23)%** 0.033 (6.13)*
0.029 6.34) % 0.039
LIB(E, I) e (6.3 Ry
A, (EXT) 0.78 0.78 0.78
A, (INT) 0.51 0.51 0.00
p-value N/A 0.013** 0.584
Observations 1744 1744 1744
F 10,427 10.50%%x 10.68***
R’ 0.28 0.28 0.28

Notes: All models include a full set of unreported country and time dummies. t-statistics in brackets based on
White Heteroscedasticity-Consistent standard errors. *, **, *** jndicate significance at the 10, 5 and 1 percent
level respectively. The p-value of the significance of the estimated threshold is calculated using the bootstrap
procedure of Hansen (1999).

4. Short-Run Impacts of Liberalisation on Growth

Given our limited sample sizes, our results are likely to reflect a combination of short and
longer run influences. They could therefore be viewed as suggesting that the detrimental
effects of an internal crisis at the time of liberalisation go beyond the short-run. As mentioned
above, GMW (1998, 2002) found evidence of a J-curve effect, whereby growth initially
declines or remains stable following liberalisation, and then increases after a period. We now
modify their approach to consider three issues: first, whether a similar short-run relationship

holds for our sample; second, whether inclusion of short-run effects disturbs our threshold
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estimates for the long-run growth relationship; third, whether any short-run growth effects of

trade liberalisation are also crisis dependent.

Table 4A: Endogenous Threshold Results (Long-run threshold only)

) Crisis Indicator
Linear
ouT INF XR DEBT CAD INT EXT
INV/GDP 0.20 0.19 0.19 0.20 0.23 0.22 0.25 0.25
(6.75)*** | (5.95)***  (6.12)***  (6.90)***  (7.23)*** (6.16)*** (7.29)*** (7.25)***
AlnPOP -0.30 -0.28 -0.24 -0.40 -0.36 -0.54 -0.53 -0.47
(-1.12) (-1.01) (-0.84) (-1.48) (-1.02) (-1.81)* (-1.57) (-1.39)
LR1 0.029 0.042 0.048 0.036 0.025 0.034 0.029 0.022
(7.13)*** | (8.03)***  (8.29)***  (5.83)***  (4.42)*** (5.54)*** (5.02)*** (3.83)***
LR? 0.029 0.026 0.026 0.051 0.056 0.013 0.035
(5.14)***  (5.29)***  (5.37)***  (4.66)*** (4.70)*** (2.01)** (5.82)***
SR(O)1 -0.022 -0.027 -0.029 -0.016 -0.009 -0.019 -0.010 -0.01
(-2.73)*** | (-3.38)*** (-3.47)***  (-2.53)** (-1.41) (-2.67)*** (-1.51) (-1.60)
SR(1)1 0.001 -0.002 -0.002 -0.002 -0.002 -0.005 0.0002 -0.0005
0.17) (-0.26) (-0.34) (-0.29) (-0.22) (-0.65) (0.03) (-0.07)
SR(2)1 0.003 -0.001 -0.001 0.001 -0.004 -0.0003 -0.002 -0.002
(0.62) (-0.13) (-0.27) (0.09) (-0.77) (-0.04) (-0.32) (-0.44)
SR(3)1 0.021 0.017 0.015 0.015 0.009 0.01 0.009 0.009
(4.32)*** | (3.16)***  (2.92)***  (2.79)*** (1.64) (1.68)* (1.63) (1.53)
M 0.05 0.09 0.9 1.34 1.09 0.51 0.78
p-value 0.00*** 0.00*** 0.047** 0.00*** 0.004*** 0.007*** 0.019**
Sbservatlon 2619 2494 2458 2384 1890 1961 1774 1774
F 13.31%** | 11.95%**  12.16***  13.20*** 0.03*** 8.53*** 9.92*** 10.25***
R? 0.30 0.29 0.30 0.29 0.24 0.25 0.28 0.28

Notes: See Table 3B. LRI and SR(J)I refer to the long-run and short-run liberalisation dummies in regime | = 1-

2.

As a first step to capturing both the short-run and long-run effects we estimate:

INV

Alny;, = BsAINPOP;, + fs (5:0) +SLR;, + by B3_gSR()ie + Uy + 11, + &1,

GDP

@)

Alongside the long-run (post-) liberalisation dummy described above (now relabelled LR),
this equation includes four additional liberalisation dummies, each corresponding to a single
year — the year of liberalisation (SR(0)) and each of the subsequent three years (SR(1),
SR(2) and SR(3)). The impact on growth in the year of liberalisation and in each of the
subsequent three years is therefore given by § + ¢;:j = 0, ...,3. The results are shown in the
second column of Table 4A. Estimated coefficients on INV /GDP, AlnPOP and LR are very
similar to those in the corresponding regression in Table 1. The estimates for the short-run
post-liberalisation dummies indicate that growth is significantly lower than the post-
liberalisation average in the year of liberalisation, is no different from this average in the

following two years and is sufficiently higher in the third year to recover what had been lost
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in the year of liberalisation. Our sample thus replicates the type of J-curve effects found

previously.

To begin the process of examining how these results are affected by a crisis, we initially used
a modified version of equation (3) which estimated common crisis thresholds for all five
post-liberalisation dummies. The broad pattern of outcomes remained as before, but for three
of the indicators we now have a significant second threshold. In the light of this evidence that
different crisis levels may be applicable to the short and long-run growth effects®’, we
proceeded in two steps. First, we estimated crisis thresholds for the long-run dummies in (3)
only, applying no thresholds on the short-run dummies. The results are shown in the
remaining columns of Table 4A. The estimated thresholds for the crisis indicators are
identical to those of the preceding section, and coefficients on the long-run post-liberalisation
dummies are the same or slightly higher in both regimes. For all the single indicators (except
DEBT), the estimated coefficients on the short-run dummies show the same J-curve pattern as
the linear case. However, there is enough variation in the effects of these individual indicators
that when they are aggregated (along with DEBT) into the combined indicators no significant
short-run effects are evident. Our second step involves estimating crisis-indicator-based
thresholds for the short-run post-liberalisation dummies, taking as given the estimated
thresholds for the long-run dummies. The equation estimated is:
Alny; . =

BsAln POP,, + Bs (%)l +O1LRI(CRIS s < ) + (S0 d1, SRG))I(CRISyuip < A) +

8,LR; I(CRISy g > A1) + (2720 92, SR(D e )I(CRISy115 > Aj) + v+ + &0 (4)

where 1,; is the long-run threshold for crisis indicator j as reported in Table 4A. The results

are shown in Table 4B.

Only two of the individual crisis indicators (OUT and XR) have significant short-run
thresholds — as signified by p-value (A5) — and both are higher than their long-run values.

The estimated coefficients on the long-run liberalisation dummies are largely unaffected.

% The single thresholds and the lower values of the double thresholds were similar to the thresholds reported in
Table 3A (except for XR). The estimated long-run coefficients in the non-crisis regimes were the same or
slightly higher than the corresponding coefficients in Table 3A. Of the indicators with two thresholds, only INF
has coefficients in its crisis regimes that significantly differ from each other, indicating that the second
thresholds arise to accommodate the short-run effects for the other indicators at least.
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Table 4B: Endogenous Threshold Results (Short-run Thresholds)

Crisis Variables
oUT INF XR DEBT CAD INT EXT
0.19 0.20 0.21 0.23 0.22 0.25 0.25
INV/GDP (BI7)y**  (6.15)***  (6.93)F*  (7.24)%% (B.AT)** | (7.19)%Fx  (7.21)%**
ARPOP -0.31 -0.23 -0.38 -0.37 -0.53 -0.59 -0.47
(-1.11) (-0.80) (-140)  (-1.04)  (-L76)* | (-173)*  (-1.39)
LR 0.041 0.048 0.037 0.025 0.034 0.028 0.022
(7.80)***  (8.35)**  (6.00)*** (4.34)** (550)%** | (4.84)***  (3.86)**
LR 0.033 0.026 0.025 0.055 0.056 0.017 0.034
(5.80)***  (5.23)%**  (5.24)x**  (53L)*x  (473)% | (2.56)**  (5.68)**
SR(O)L -0.013 -0.026 -0.01 -0.007 '0'823 0.007 -0.019
(185 (292 (156)  (121) ,ggie | (09) (218
SR(0)2 -0.114 -0.053 0021 0021  -0.005 -0.040 -0.0003
(448 (247  (207)**  (-0.83)  (-0.45) | (-5.34)*  (-0.03)
SRED1 0.002 -0.005 -0.007 0.002 -0.006 0.005 0.0007
(0.28) (:0.72) (-0.93) (033  (-0.78) (0.69) (0.07)
SR(D)2 -0.021 0.017 0.004 -0.022 0.001 -0.010 -0.002
(-1.19) (0.91) (0.44)  (-0.62)  (0.12) (-0.79) (-0.29)
— 0.001 -0.005 0011 -0.003 0.004 -0.004 0.0003
(0.24) (-1.00)  (-1.85)*  (-0.54)  (0.55) (-0.61) (0.04)
SR(2)2 -0.011 0.024 0.012 0010  -0.014 0.002 -0.006
(-0.79) (1.27) (L72)* (081 (-1.75* | (0.16) (-0.96)
SR 0.013 0.012 0.0007 0.012 0.014 0.010 0.012
(44)**  (231)*  (012)  (L88)* (225 | (1.64) (1.42)
SR()2 0.029 0.035 0.029 -0.005  -0.005 0.007 0.005
(2.40)%* 227y  (3.68)***  (-047)  (-0.43) (0.65) (0.73)
ALexog 0.05 0.09 0.9 1.34 1.09 0.51 0.78
A 0.79 16 1.4 1.3 0.59 0.17 0.45
pvalue (As) | 0.00%*+ 0131  0.044** 0658 0337 | 0.011% 0.621
Sbse”’a“on 2494 2458 2384 1890 1961 1774 1774
F-Statistic 11.91%%%  11.84%%*%  12.84%%x  GQ5xxx  go@Ekk | QQprxx g ggEwk
R 0.30 0.30 0.30 0.24 0.25 0.29 0.28

Notes: See Table 4A

The estimated coefficients on the short-run dummies again exhibit a similar J-curve pattern.
Compared to the post-liberalisation long-run, there is lower growth in the year of
liberalisation and higher growth three years later. Negative growth in the liberalisation year
is predicted for countries in the high crisis regimes by the OUT and INF indicators, again
confirming concerns that high inflation or unemployment may mask relative price signals

and delay resource reallocation. For the combined indicators, we find a significant short-run
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threshold for INT, at a value below its long-run threshold. But the only J-curve effect evident

is lower growth in the short-run crisis regime in the year of liberalisation®.

We can now address the three issues noted at the start of this section. First, our results
confirm the presence of the short-run J-curve effects found in the earlier literature. Second,
the long-run results are essentially unaffected by the allowance for short-run effects. The
estimated long-run crisis-thresholds are unchanged. The estimated coefficients tend to be
slightly higher, but the pattern is unchanged. Third, there is evidence that the short-run
growth J-curve is also crisis sensitive. Output, inflation or exchange rate crises at the time of
liberalisation imply lower growth in the liberalisation year but a stronger recovery three years
later. A current account crisis exhibits the opposite pattern. The only significant effects for
the combined indicators are in the liberalisation year, where there is lower growth with an

internal crisis or the absence of an external crisis.

5. Robustness and Extensions

For brevity we generally report the robustness results for the long-run model only.

5.1 Longer-lived crises: If crises are long-lived, the values of our indicators at the time of
liberalisation may not be too different from their average values over the last five years. A
country in such a long-lived crisis may therefore be classed as a non-crisis liberaliser. To test
the sensitivity of our results to the crisis length, we recalculate the crisis scores using a ten-
year rather than five-year average. The results for the five crisis indicators are reported in
Table 5. It is immediately clear that the pattern of coefficients on LIB1 and LIB2 are as
above, with the impact of liberalisation on growth being higher in non-crisis countries for
OUT, INF and XR, and higher in crisis countries for DEBT and CAD. Moreover, the
coefficients in the two regimes are in all cases statistically significant and the p-values
indicate that the coefficients in the two regimes are significantly different.

% Given the mixed bag of short-run results for the individual indicators, it is perhaps unsurprising that
consideration of separate short and long-run thresholds tends to generate few significant short-run results for our
composite indicators. Given this outcome we see little point in pursuing joint thresholds in the short-run.
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Table 5: Crisis Results Based on Ten-Year Averages

Alny oUT INF XR DEBT CAD
0.17 0.20 0.23 0.24 0.23
INV/GDP (5.42)%%  (B.07)%**  (854y**  (7.86)***  (7.AL)***
0.26 10.39 -0.40 0.4 -0.49
AlnpOP (-0.82) 121)  (139) (132  (-1.63)
LBL 0.040 0.042 0.026 0.017 0.016
(6.99)**  (6.73)*** (5.81)** (3.80)***  (3.55)%**
LB 0.022 0.024 0.018 0.40 0.031
(B23)%*%  (3.99)F**  (BAB)FFF  (4.92)%%F  (5.67)F*
A, 0.051 0.73 1.45 1.64 0
p-value 0.002%%*%  0.00%%*  0057%  0.002%%*  0.00%**
Observations 2135 2024 2033 1758 1877
F-Statistic Q.61%%  BETFRE  1110%**  Qgwkx g 3Gwk
R? 0.25 0.23 0.28 0.27 0.26

Notes: See Table 3A

5.2 Excluding transition economies: Transition countries undertook trade liberalisation in
the same years as they dismantled their socialist economies, making it hard to identify the
effects of trade reform. Results when excluding transition countries are reported in Table 6.
They are remarkably similar to those in Section 3. We again find the impact of liberalisation
tends to be higher for non-crisis countries when crises are measured using OUT, INF and XR,
though the difference in coefficients is no longer significant for XR. We find for DEBT and
CAD that liberalisation again tends to have a stronger impact in crisis countries as opposed to
non-crisis countries, though only in the case of DEBT is the difference significant. Finally,
the results on the combined crisis indicators, INT and EXT, are consistent with the results
above, with liberalisation being associated with a stronger impact on growth in non-crisis
countries when INT is our crisis indicator, and crisis countries when EXT is our crisis

indicator.

5.3. Retaining the terms of trade index: We excluded TTI to increase our sample size. We
examine the robustness of our results to this exclusion in two steps. Firstly, we re-estimate
the threshold results for the sub-sample of observations for which we have data on TTI, while
continuing to exclude TTI from the equation (Table 7A). This allows us to examine whether
any differences in results are due to the changed sample size rather than the inclusion of the
TTl variable. Secondly, we re-estimate our thresholds including the TTI variable (Table 7B).
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Table 6: Endogenous Threshold Results (Excluding Transition Countries)®®

Crisis Indicator

Alny
oUT INF XR DEBT CAD INT EXT
INV /GDP 0.19 0.20 0.20 0.23 0.21 0.24 0.24
(7.32)*%**  (7.55)*** (17.31)*** (7.40)***  (6.27)*** | (7.88)***  (7.89)***
AlnPOP -0.50 -0.49 -0.54 -0.49 -0.51 -0.49 -0.51
(-1.92)* (-1.87)*  (-2.06)** (-1.46) (-1.61) (-1.46) (-1.51)
LIBL 0.023 0.026 0.022 0.019 0.025 0.021 0.015
(6.15)***  (6.58)***  (592)***  (452)*** (5 1Q)k** | (493)k**  (332)*k*
LIB2 0.012 0.007 0.026 0.029 0.034 0.011 0.025
(2.69)***  (1.78)*  (3.03)***  (4.78)*** (516)*** | (1.60) (5.31)***
A 0.09 0.41 1.68 0.74 1.08 0.79 0.49
p-value 0.01%** 0.00%*** 0.19 0.07* 0.28 0.08* 0.02*
Observations 2259 2223 2240 1824 1831 1703 1703
F-Statistic 14.72%%%  14.72%%%  J4B4%**  QAQFF* g 7]xkx | 10 45%FF  ]0,59%**
R’ 0.29 0.30 0.29 0.24 0.24 0.28 0.28
Notes: See Table 3A
Table 7A: Thresholds on the TTI sub-sample
Alny oUT INF XR DEBT CAD
0.27 0.28 0.27 0.27 0.25
INV/GDP (TATY**  (7.72)%%%  (7.43)%%%  (6.12)***  (6.06)**
AlnPOP -0.72 -0.81 -0.85 -1.48 -1,05
(-1.92)* (-2.21)**  (-2.30)**  (-2.99)***  (-2.43)***
LIB1 0.024 0.023 0.023 0.017 0.014
(5.69)***  (5.37)%**  (4.88)***  (3.60)***  (2.83)***
LIB2 0.002 0.003 0.012 0.037 0.032
(0.35) (0.67) (2.76)***  (4.92)***  (5.31)***
A 0.04 0.53 1.21 0.74 0
p-value 0.00%** 0.00%**  0,06* 0.004***  0,001***
Observations | 1290 1268 1303 993 1063
F-Statistic 19.03%**  29.34%kx  AGAQrRx 4 ]@kxk 15 (5ka*
R’ 0.35 0.36 0.35 0.27 0.28
Notes: See Table 3A
Table 7B: Inclusion of TTI Index
Alny oUT INF XR DEBT CAD
0.27 0.28 0.27 0.27 0.26
INV/GDP (T56)%*  (7.82)%*%  (7.52)%*%  (6.18)%**  (6.14)***
AlnPOP -0.71 -0.81 -0.84 -1.45 -1.04
(-1.87)* (-2.16)**  (-2.25)**  (-2.89)*** (-2.35)**
AlnTTI 0.019 0.019 0.018 0.016 0.019
(2.21)** (2.25)%*  (2.21)**  (1.91)* (2.11)**
LIB1 0.024 0.023 0.023 0.017 0.014
(5.68)***  (536)***  (4.87)***  (358)***  (2.79)***
LIB2 0.001 0.003 0.012 0.037 0.031
(0.25) (0.61) (2.69)***  (4.90)***  (5.32)***
A 0.02 0.53 1.22 0.74 0
p-value 0.00%** 0.00***  0.058* 0.003***  0,001***
Observations 1290 1268 1303 993 1063
F-Statistic 19.23%*%  290f***  4Q5Qxkx 4 ]Q%xk 16 D0R**
R? 0.36 0.37 0.35 0.27 0.29

Notes: See Table 3A

# The initial results when excluding transition countries are very similar to those reported in Table 1.
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The results in each case are consistent with those above. In particular, we continue to find
that the relationship between liberalisation and growth is stronger in the non-crisis regime for
OUT, INF and XR, and stronger in the crisis regime for DEBT and CAD.

5.4 Allowing for the effects of crises on growth: We now examine the possibility that
estimated non-linearities in the liberalisation variable simply reflect omitted effects related to
the crisis variables rather than being attributable to liberalisation. Bruno and Easterly (1995)
examined countries that had high-inflation crises (inflation above 40 percent annually for two
or more years) and found that growth fell sharply during the high inflation crisis. They further
showed that growth after the crisis was higher than before, even though inflation had returned
to pre-crisis levels. Easterly (1996) found that GDP growth was already positive in the year
that high inflation declined from its pre-stabilisation peak, with growth becoming stronger in
the periods following. Bruno and Easterly (1996) report that broad reforms were the usual
outcome of high-inflation crises and show a strong association between their measure of

stabilisation from high-inflation and the openness measure of Sachs and Warner (1995).

Table 8A reports the results of adding contemporaneous values of our crisis indicators.®® The
coefficients on the liberalisation dummy are robust to their inclusion, ranging from 0.018 to
0.022, and remain significant. The coefficients on the crisis indicators are as expected,
negative and significant, except for CAD where a significantly positive coefficient is found.
Since a large current account deficit is likely to reflect relatively high domestic expenditure
which is also likely to generate relatively high output, the positive relationship for CAD is not
surprising. Table 8B reports results from estimating thresholds on liberalisation. The
coefficients on the crisis indicators are consistent with those reported in the previous table.
The pattern of threshold results is similar to that in Section 3 (though the positioning of the
threshold often differs). For OUT, INF and XR we find the impact of liberalisation to be
larger in non-crisis countries, and for DEBT we find the opposite. The major difference is that
for a CAD crisis we now find the benefits of liberalisation to be greater in non-crisis

countries.

% We report, but do not emphasise the results using per capita income growth as our crisis indicator, because of
its definitional relationship with the annual growth rate of per capita income. The correlation between the two is
-0.57. This is not an issue in the main analysis, however, where we only consider the value of the crisis indicator
at the date of liberalisation, which is generally not correlated with the annual growth rate of per capita income.
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Table 8A: Inclusion of Crisis Indicator Linearly

Alny oUT INF XR DEBT CAD
0.19 0.21 0.21 0.24 0.21
INV/GDP (820)%**  (T.OL)p**  (8.69)F*  (T.ALF*F  (5.67)*
AInPOP 0.12 0.42 -0.49 -0.80 -0.68
(0.55) ((153)  (L98)* (211 (211
- 0.019 0.022 0.018 0.019 0.022
(5.92)**  (5.98)***  (557)y%**  (520)**  (5.65)**
-0.035 0.012 -0.004 -0.006 0.003
CRISIS (-34.48)%%*  (QBL)***  (-3.03)FF*  (-5ALYRE  (2.89)%k*
Observations 2454 2405 2372 1599 1675
F-Statistic 37.99%%%  153grRE  1GGLRF  27.34%x  14.18%%*
R? 0.60 0.33 0.34 0.34 0.34
Notes: See Table 3A.
Table 8B: Threshold Results when including the Crisis variables
Alny oUT INF XR DEBT CAD
0.19 0.20 0.21 0.25 0.22
INV/GDP (TAT)*  (735)p%  (BOL***  (6.80)**  (5.02)***
0.07 0.42 053 0.92 0.93
AlnPOP (0.31) (-146)  (-207y%%  (-217)%*  (-2.35)%*
LB 0.023 0.032 0.027 0.016 0.029
(5.93)***  (6.43)*** (468  (384)*x  (5.35)r
. 0.012 0.015 0.019 0.032 0.016
Q73 (3B6)**  (5.L0)F  (456)F*  (2.41)**
-0.04 0.012 -0.004 -0.006 0.004
CRISIS (-33.74)%%%  (:930)%%*  (.2.88)%**  (-4.93)%**  (3.05)
A 0.17 0.03 0.7 1.03 0.69
p-value 0.005%*%  0,00%** 0.186 0.014%* 0.04%
Observations 2355 2310 2225 1387 1328
F-Statistic 36.24%%%  1380%**  1506%*  10.34%x 72w
R? 0.59 0.32 0.31 0.28 0.27

Notes: See Table 3A

In Table 8C we add to the threshold on liberalisation a second threshold on the crisis variable,
examining whether the relationship between the crisis and growth depends on the level of the
crisis indicator. For OUT, INF and DEBT the threshold results indicate that the link between
crises and growth is negative in both the low and high crisis regime, but the relationship is
stronger in the high crisis regime. This result is therefore similar to that found by Bruno and
Easterly, albeit using a different methodology and different variable definition. Rather than
the rate of inflation, our indicator measures differences in the inflation rate relative to its
average over the recent past. The results for XR are similar, though the coefficient in the low
regime is positive (albeit insignificant). For CAD we obtain positive coefficients in both
regimes, though only significant in the low regime and we cannot reject the hypothesis that
the coefficients are the same. The results for CAD may indicate that our liberalisation results

are to some degree capturing a relationship between CAD and growth.
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Table 8C: Thresholds on both Liberalisation and Crisis

Alny oUT INF XR DEBT CAD
0.19 0.20 0.21 0.25 0.22
INV/GDP (775 (7.38)%%  (7.99y%%%  (B9L)***  (5.03)**
0.02 -0.46 0.60 0.95 0.93
AlnpOP (0.07) (-1.63) (-230)%%  (-226)*  (-2.63)%**
LiB1 0.022 0.031 0.027 0.017 0.029
(O3 (6.42%**  (488)%%  (390)**  (5.35)x*
152 0.012 0.016 0.018 0.032 0.015
(2.69)%+* (B.68)* (468 (461  (2.36)*
10,032 -0.008 0.001 -0.005 0.005
CRISISL (BL2T)** (711w (0.69) (342 (3.43)xH
-0.044 0.02 10.01 0.011 0.0016
CRISISH (-16.68)%**  (-6.44)yF*  (58G)FE  (-4.15)Fe (0.60)
A 0.17 0.03 0.7 1.03 0.69
Acrisis 1.25 1.42 157 1.45 1.35
p-value 0.00%** 0.00%%* 0.00%%* 0.012%%* 0.26
Observations 2355 2310 2225 1387 1328
F-Statistic 3754%x%  13p4FEx 1G5GREE  10.06% 8.66%**
R? 0.59 0.33 0.33 0.29 0.27

Notes: All models include a full set of unreported country and time dummies. t-statistics in brackets based on
White Heteroscedasticity-Consistent standard errors. *, **, *** indicate significance at the 10, 5 and 1 percent
level respectively. p-value refers to the significance of the threshold on the crisis variable and is calculated
using the bootstrap procedure of Hansen (1999).

While allowing our crisis indicators to have a direct effect on growth appears to have a
limited impact on our liberalisation results (except for CAD), we should still examine
whether they are being driven by the response of the economy to a crisis around the time of
liberalisation. It could be argued that we already account for this by the inclusion of the
short-run liberalisation variables in Table 4A. This is only true, however, if liberalisation is
indeed a normal response to a crisis. Our data indicates this is not the case. For OUT 49 of the
75 observations were negative at the time of liberalisation, with the number being 40 out of
74 for INF. While the number of liberalisations that would be considered to have taken place
in a non-crisis period are smaller for the other indicators (5 out of 68 for XR, 25 out of 53 for
DEBT and 33 out of 57 for CAD), they still suggest that many, if not a majority, of
liberalisations would have taken place in non-crisis conditions. To examine whether our
results are driven by a natural recovery from the crisis rather than a response to liberalisation,
we construct a variable that is equal to one at the peak of any crisis (for each of the five crisis
indicators)®® then calculate lags of it for three periods and include it alongside our

liberalisation variable.

31 A crisis is considered to occur if we obtain positive values of the crisis indicator for three consecutive periods,
with the largest value taken as the peak of the crisis. Note particularly that this variable is defined for any crisis,
independently of whether a trade liberalisation also occurs.
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Table 9A reports the linear results, where CRISPEAK is the dummy representing the peak of
the crisis. The results are largely consistent with those reported in Table 1, with the
liberalisation dummy taking a value between 0.023 and 0.028. The coefficients on the crisis
indicators tend to be negative and significant for the first couple of periods for OUT, INF and
XR, steadily decreasing in absolute size and becoming insignificant (or becoming positive

and significant) in subsequent years. For DEBT and CAD no significant effects are found.

Table 9A: Linear Results with Crisis Variables Included

Alny ouT INF XR DEBT CAD
0.17 0.18 0.18 0.18 0.18
INV/GDP (5.63)%** (6.18)*** (6.24)%** B11)**  (6.01)***
-0.24 032 0.30 0.30 0.29
AlnPOP (-0.36) (-1.18) (-1.08) (-1.08) (-1.05)
L 0.023 0.027 0.028 0.028 0.028
(6.03)%** (6.89)** (6.89)** (6.97)%**  (6.97)***
-0.05 0.021 0.012 10.002 0.005
CRISPEAK (-1153)y%%*  (-3.85)%** (-2.41)%* (-0.49) (1.26)
CRISPEAK — 1 -0.02 0.012 0.002 0.001 -0.005
(-4.94)%* (-2.43)%* (0.38) (0.26) (-1.01)
CRISPEAK — 2 0.016 -0.0006 0.008 -0.005 0.01
(-3.74)%* (-0.14) (2.13)** (-1.14) (-2.48)
CRISPEAK — 3 -0.007 0.001 0.007 0.002 10.006
(-1.55) (0.29) (L.78)* (0.45) (-1.40)
Observations 2436 2436 2436 2436 2436
F-Statistic 22 86+ 17 53 18.00%** 1757%%%  18.36%**
R? 0.35 0.31 0.30 0.30 0.24

Notes: See Table 3A.

Table 9B reports the endogenous threshold results when including these crisis variables. The
coefficients are similar to those in Table 9A with negative coefficients in the year of the peak
of the crisis for OUT, INF and XR, with the coefficients declining and becoming insignificant
in subsequent years. For DEBT and CAD the coefficients tend to be insignificant, with the
exception of the second year after the crisis when a significant negative coefficient is found.
The liberalisation variables are qualitatively similar to those reported in Table 3A, with a
coefficient that is larger in size in non-crisis countries (LIB1) when OUT, INF and XR are
used as indicators, and larger in crisis countries (L1B2) when DEBT and CAD are used. In the
case of OUT and XR however, the differences in the coefficients are no longer found to be
statistically significant (despite being economically important).

26



Table 9B: Long-Run Threshold Results with Crisis Variables Included

Alny oUT INF XR DEBT CAD
0.16 0.18 0.19 0.24 0.21
INV/GDP (5.08)*** (5.78)%** (6.74)%** (7.31)%%* (6.22)%**
-0.29 0.33 0.45 0.42 0.64
AlnPOP (-1.02) (-1.16) (-1.69)* (-1.08) (-2.12)%*
. 0.030 0.038 0.035 0.024 0.028
(6.51)%** (7.23)%%* (5.15)%%* (5.01)*** (5.52)%*
LB 0.016 0.019 0.022 0.053 0.036
(3.05)%%* (4.25)%x% (5.62)%* (4.69)%%* (5.52)%*
-0.051 0.02 0.014 -0.008 0.002
CRISPEAK (-11.20y%%%  (-3.63)%** (-2.74)%% (-1.53) (0.56)
CRISPEAK — 1 10.020 0.011 10.003 -0.004 -0.004
(-4.79)x*x (-2.20)** (-0.67) (-0.76) (-0.82)
CRISPEAK — 2 0.016 10.0002 0.004 0.011 0.012
(-3.64)%* (-0.05) (1.06) (2.33)%%* (-2.92) %%
CRISPEAK — 3 10.007 0.001 0.003 10.003 -0.006
(-1.56) (0.34) (0.82) (-0.82) (-1.49)
4 0.17 0.15 0.70 1.34 1.06
p-value 0.30 0.00%** 0.34 0.00%%x 0.018**
Observations 2337 2301 2239 1783 1840
F-Statistic 18.81%%* 14,65+ 17.31 %% 10.23%%* 8.72%%x
R? 0.34 0.30 0.31 0.25 0.26

Notes: See Table 3A

Finally, Table 9C reports the results when including short-run liberalisation indicators, which
allow us to examine whether the results on the short-run effects are simply reflecting
adjustment to a crisis, or whether they really capture the short-run effects of liberalisation.
The results on the (long-run) liberalisation variable are consistent with those reported in
Table 9B, as are the coefficients on the crisis peak and its lags. The results show that the
impact of liberalisation on growth is negative in the year of liberalisation (and usually
significant) and in the following two years (though not significant). In the third year the
impact of liberalisation is positive, and often significant. Overall therefore, the J-curve is

confirmed even when a measure capturing any crisis is included.
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Table 9C: Endogenous Threshold Results (Long-run threshold only)

Alny ouT INF XR DEBT CAD
0.15 0.17 0.18 0.23 0.20
INV/GDP (4.76)%%* (5.45)%** (6.51)%** (6.90)*** (6.00)%**
0.29 0.32 0.45 0.43 0.65
AlnpOP (-1.02) (-1.14) (-1.68)* (-1.11) (-2.14)**
LRl 0.036 0.043 0.038 0.025 0.034
(7.19) %% (7.76)%** (5.30) % (4.23)%%* (5.53) %%
Lo 0.023 0.024 0.026 0.038 0.042
(4.07)%* (4.86)** (5.51)%** (5.05)** (5.68)***
0028 0.026 0.018 0.010 0.021
SR(O)1 (-3.74)%* (-3.30)%** (-2.96) %% (-1.43) (-3.11)%**
SRL -0.007 10.005 10.004 10.002 -0.006
(-1.10) (-0.83) (-0.63) (-0.25) (-0.80)
SR1 -0.004 10.004 10.003 10.003 10.003
(-0.84) (-0.80) (-0.66) (-0.58) (-0.49)
SR 0.011 0.013 0.012 0.010 0.007
(2.32)** (2.75) % (2.36)** (1.69)* (1.30)
-0.051 10.019 0.013 10.008 0.002
CRISPEAK (-11.28)%**  (-3.45)%x* (-2.60)%+* (-1.36) (0.48)
CRISPEAK — 1 -0.020 10.009 10.002 10.003 -0.004
(-4.77y%x* (-1.80) (-0.52) (-0.71) (-0.85)
CRISPEAK — 2 0015 0.001 0.005 0.011 10.012
(-3.55)%x* (0.29) (1.17) (-2.30)%* (-2.96)%%*
CRISPEAK — 3 -0.005 0.002 0.003 -0.004 -0.007
(-1.20) (0.52) (0.76) (-0.92) (-1.54)
A, 0.17 0.16 0.69 1.34 111
p-value 0.41 0.00*** 0.29 0.00*** 0.017**
Observations 2337 2301 2239 1783 1840
F-Statistic 9.47%%x 7.83%% 8.09%*+ 5.30%** 591w
R’ 0.35 0.31 0.31 0.25 0.27

Notes: See Table 4A.

5.5 Liberalisation and investment: As Wacziarg and Welch (2003) observe, the literature
suggests that investment is an important channel through which trade liberalisation may
affect economic growth. This has been ignored in our analysis above. Table 10 reports the
results from estimating the relationship between trade liberalisation and the investment share,
and the impact of our various crises indicators on this relationship. Consistent with the
previous literature we find that liberalisation has a positive and significant effect on
investment. We also find evidence of significant differences in the coefficients in the crisis
regime for each of the indicators, except INF and XR. Moreover, for all indicators (except
DEBT) differences in the coefficients in the two regimes, whether significant or not, work in
the same direction as those on growth. For DEBT the results are in contrast to those for
growth, with the effect of liberalisation on investment being higher in the non-crisis regime,
and indeed negative in the crisis regime. A DEBT crisis at the time of liberalisation reduces

the subsequent investment share, perhaps reflecting tightened credit conditions.
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Table 10: Liberalisation and Investment

Linear ouT INF XR DEBT CAD INT EXT

LIB1 0.017 0.022 0.016 0.02 0.021 0.005 0.023 0.014
(B.79)%**  (4.48)***  (2.84)***  (3.20)***  (4.02)*** (0.96) (4.00)%**  (2.54)%**

LIB2 -0.0005 0.015 0.018 -0.029 0.024 0.001 0.026
(-0.07) (2.77)*** (3.68)*** (-3.49)*** (2.49)** (0.19) (3.54)***

A 0.05 0.09 0.9 1.34 1.09 0.51 0.78

LIB1 = LIB2 14 51*** 0.81 0.21 55.36*** 4 53** 9.12%** 3.31*

Observations 2620 2495 2459 2385 1891 1962 1775 1775
F-Statistic 318.1***  320.1*** 313.7*** 330.9*** 298.7*** 296.1*** 278.9***  277.7***

R? 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Notes: All regressions include a full set of country and time fixed effects. t-statistics in brackets. All models
estimated using White Heteroscedasticity-Consistent standard errors. *, **, *** indicate significance at the 10,
5 and 1 percent level respectively.

Since investment appears to respond to trade liberalisation, and the response depends on the
presence or absence of a crisis, some account of its endogeneity should be allowed for (see
Temple, 1999)*2. As a step in this direction we adapt the approach of Caner and Hansen
(2004) that allows one to estimate the threshold model in the presence of endogenous
explanatory variables. This proceeds in three stages: in the first stage one uses Two-Stage-
Least-Squares (2SLS) or General Method of Moments (GMM) to obtain predicted values of
the endogenous variables (i.e. investment); in the second stage one replaces the endogenous
variables with their predicted values and estimates the threshold model using OLS in the
same way as in Hansen (1999); finally, given the estimated value of the threshold, one
estimates the coefficients in the two sub-samples using 2SLS (or GMM).*® To implement this
method we require excluded instruments for investment. The instrument we adopt is taken
from Cook (2002) who argues that age structure is an important determinant of both human
and physical capital. We follow his approach and construct a measure of the average age of
the workforce as the sum of the midpoint age of each five-year age group between 15 and 64

multiplied by the share of the population aged between 15 and 64 in that age group.®* The

%2 One possible extension to our approach would be to estimate a simultaneous equation model identifying the
channels through which liberalisation affects growth (as in Wacziarg, 2001), allowing for thresholds related to
crises. But such an extension would require imposing thresholds, since as far as we know methods have not
been developed to estimate thresholds in a simultaneous equation model.

% We have to adapt this approach since we only consider a threshold on the liberalisation variable and not all
explanatory variables. The Caner and Hansen method involves estimating the coefficients in stage 3 on the two
sub-samples separately. This would imply that the coefficients on investment and population growth would also
be allowed to vary across sub-samples. To maintain consistency therefore, in stage 3 we simply report the
results of 2SLS on a single regression on the full sample. In unreported results we adopt the exact approach of
Caner and Hansen — allowing the coefficients on investment and population growth to differ across sub-samples
— finding that the results on liberalisation are consistent with those reported in Table 11.

% The F-statistic from the first stage regression is 329.13 (significant at the 1 percent level), with the coefficient
on the average age variable being above 6.0 in absolute value.
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data used to construct this is taken from IIASA,* and is available at five-year intervals. Table
11 reports both the linear and threshold results. Interestingly we tend to find that the
coefficient on investment becomes larger when we account for endogeneity. In the linear
model we find a coefficient on liberalisation that is positive and significant, with a value
similar to that reported in Table 1. In the threshold model we tend to find a pattern of
coefficients similar to earlier results, for OUT and INF we find that the coefficient on
liberalisation is larger in the non-crisis regime, while for DEBT and CAD the coefficients are
larger in the crisis regime. The exception is XR in which the coefficient on liberalisation is

now larger in the crisis regime, though the coefficients in the two regimes are very similar.

Table 11: Controlling for the Endogeneity of Investment

Alny Linear oUT INF XR DEBT CAD
0.46 0.43 0.39 0.39 0.32 0.37
INV/GDP @BL7)* (318 (2,62 (2.84y*  (149)  (L66)*
AInPOP 0.48 0.4 0.37 0.36 10.26 10.39
(-1.61) (156)  (132)  (1.30)  (077)  (:0.99)
LIB1 0.017 0.024 0.028 0.023 0.015 0.026
(BO3)** (483 (536)F%  (427)%*  (2.80)*F  (4.80)%
LB 0.015 0.009 0.025 0.017 0.050
@22 (L7L)*  (366)*  (BOL***  (4.38)**
4 0.55 0.41 1.67 0.03 1.12
Observations 1961 1893 1857 1874 1497 1526
RMSE 0.0466 0.0462 00455 00453 00407  0.0451

Notes: See Table 3A. RMSE is the root mean squared error.

5.6 Liberalisation and openness: As noted at the outset, any attempt to delve into why
liberalisation at a time of crisis might have particular effects on an economy’s subsequent
growth, comes up against the twin barriers of the absence of an appropriate aggregate
measure of the strength of liberalisation and a lack of time series data from which to construct
one. But one variable for which data is readily available is “openness” (the ratio of imports
plus exports to GDP). Since its weaknesses as a measure of a country’s trade policy stance
are well known, we make no pretence to use it for this purpose here. But rightly or wrongly it
is commonly employed in this role, and so it is of interest to examine, as others have done,
whether trade liberalisations are reflected in increased openness measured in this way, and
whether any such relationship is affected by the presence of a crisis. To this end we estimate
OPEN; = a + BLIB; + vi+n, + ¢ (5)

% http://www.iiasa.ac.at/Research/POP/edu07/index.html
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where OPEN,, is the ratio of imports plus exports to GDP in country j at time ¢, and v; and 7,

are country and year dummies respectively. We then impose the thresholds on LIB based on

the crisis indicators as estimated above. The results are shown in Table 12A.

Table 12A: Liberalisation and Openness

Linear ouT INF XR DEBT CAD INT EXT
LIB1 0.046 0.023 0.053 0.006 0.05 0.053 0.025 0.072

(4.20)**  (L.76)* (3.29)%** (0.40) (3.96)***  (4.00)*** | (1.89)*  (4.85)***

LIB2 0.087 0.037 0.055 -0.073 -0.041 0.129 -0.019

(4.51)*** (2.75)*** (4.20)*** (-2.63)*** (-1.68)* (4.47)***  (-1.07)

A 0.05 0.09 0.9 1.34 1.09 0.51 0.78
LIB1 = LIB2 12.89*** 1.02 9.06*** 22.15%** 16.42%** 14.58*%**  33,26***

Observations 2575 2450 2414 2352 1894 1964 1783 1783
F-Statistic 443.5%** 430.8*** 425, 7*** 444 4*** 391.0*** 403.6*** 388.8***  389.2*%**

R? 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Notes: see Table 10

Several observations follow. A simple linear regression suggests that trade liberalisation
increases openness by 4.6 percentage points on average. But this masks a diversity of
outcomes once our crisis thresholds are taken into account®”. A liberalisation during a DEBT
or CAD crisis results in reduced openness. Except for INF, where the presence of a crisis has
no significant implications for the effects of liberalisation on openness, for all the other
indicators the relative strengths of the effects of liberalisation on openness in the crisis and
non-crisis regimes is exactly opposite to their relative effects on growth. The individual ratios
of imports and exports to GDP are investigated in Tables 12B and 12C, respectively. They
tell the same story. The linear regression indicates increases in both ratios on average, with
the larger increase in the import ratio. The negative effect on openness of liberalisation
during a DEBT or CAD crisis seems to apply through imports and exports, as does the
stronger effects in OUT and XR crises. On the basis of this evidence, one can but conclude
that this measure of openness is not the channel through which a crisis at the time of

liberalisation impacts on a countries subsequent growth performance.

% Qur sample is reduced to 73 countries, since two had no data on OPEN.

37 This masks a quite diverse range of outcomes in any event. If we re-estimate equation (5) allowing the
coefficient B to differ across countries, we find (depending on the exact specification) positive coefficients in 36
cases (25 significant) and negative coefficients in 37 cases (13 significant). Wacziarg and Welch (2003) obtain a
similar balance of increases and decreases in openness following liberalisation in their sample.
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Table 12B

: Liberalisation and Imports

Linear ouT INF XR DEBT CAD INT EXT
LIB1 0.028 0.021 0.036 0.002 0.026 0031 [001 0.037
(4.56)***  (3.00)***  (4.14)*** (0.22) (3.39)***  (3.78)** | (1.18) (4.13)***
LIB2 0.05 0.027 0.038 -0.031 -0.011 | 0.063 -0.021
(4.82)y***  (35L)***  (5.31)***  (-1.91)* (-0.8) (3.95)***  (-1.99)**
M 0.05 0.09 0.9 1.34 1.09 0.51 0.78
LIB1 = LIB2 8.53%** 112 17.001%%%  1520%%% 1] 62%xx | 1279%%%  34.76%*x
Observations 2575 2450 2414 2352 1894 1964 1783 1783
F-Statistic 383.18%**  3847F** 3810 404.5%**  341.9%**  337.8%%* | 316.9%**  310.8%**
R? 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Notes: see Table 15
Table 12C: Liberalisation and Exports
Linear ouT INF XR DEBT CAD INT EXT
LIB1 0.018 0.001 0.017 0.005 0.025 0023 [ 0015 0.035
(B1L**  (0.16) (1.99)** (0.50) (4.02)%**  (BE7)** | (2.25)**  (4.81)***
LIB? 0.037 0.01 0.018 -0.043 -0.03 0.066 0.002
(3.76)*** (1.46) (2.50)**  (-3.15)F**  (-2.28)** | (4.65)*** (0.24)
M 0.05 0.09 0.9 1.34 1.09 0.51 0.78
LIB1 = LIB2 15.64%** 0.68 2.19 25.22%*%  17.82%%* | 14.55%%%  1924%%x
Observations 2575 2450 2414 2352 1894 1964 1783 1783
F-Statistic 364.5%%*  351G%FF  B474%FF ZEGTRRF 3374 3GAA%x | BAGGERR  343,03%**
R? 0.94 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Notes: see Table 15

6. Conclusions

Our evidence supports earlier results that trade liberalisation increases economic growth in
the long-run. We also find evidence of significant crisis thresholds, at levels below those
normally assumed in the literature, for all our crisis indicators. While liberalisation leads to
higher long-run growth whether there is a crisis or not, the characteristics of the crisis appear
to influence the level of post-liberalisation growth. Liberalisation when output is declining,
inflation is increasing or the exchange rate is depreciating at above threshold levels relative to
its recent performance leads to lower subsequent growth. But if the debt to export ratio or the
current account deficit is increasing at above crisis levels at the time of liberalisation, then
growth will be higher than otherwise. Our composite indicators provided some, albeit
tentative support for the notion that an internal crisis tends to dampen the growth effects of

trade liberalisation, while an external crisis tends to amplify them.

The explicit allowance for trade liberalisations to have both short and long-run growth effects
did not materially affect our long-run conclusions. The same pattern of coefficients remained,
with post-liberalisation growth rates estimated to be a little higher if anything. The estimated

short-run coefficients generally supported the conclusion of a J-curve effect found in the
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earlier literature. Our robustness checks showed that this was adjustment to the liberalisation
and not just recovery from a crisis. Compared to the post-liberalisation average, growth is
lower in the year of liberalisation, and higher three years later. These short-run effects were
also found to be crisis sensitive to some degree, exhibiting a similar pattern to the long-run
effects with respect to the individual crisis indicators. Output, inflation or exchange rate
crises at the time of liberalisation imply lower growth in the liberalisation year, but a stronger

recovery three years later. A current account crisis shows the opposite pattern.

So, is an economic crisis a good or a bad time for a country to undertake trade liberalisation?
Our results suggest that the answer depends on the nature of the crisis. Liberalisations at a
time of external (but not internal) crisis can bring additional growth benefits by alleviating
the constraints imposed by the crisis. But liberalisations at a time of internal crisis may
exacerbate adjustment problems and discourage the resource reallocations which are
necessary for trade liberalisation to be successful. Interestingly, our results suggest that these
crisis-related effects may extend beyond the short-run. Investigation of the precise channels
through which these effects take place awaits availability of the requisite data. But at this

stage it seems unlikely that an increased trade share is playing a role.
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Appendix

Summary Statistics
Variable Observations Mean Standard Minimum Maximum
deviation
Alny 2766 0.014 0.055 -0.593 0.221
Yeo 2194 6.79 1.19 452 9.28
INV /GDP 2620 0.21 0.08 -0.06 0.60
AlnPOP 2766 0.020 0.011 -0.028 0.060
AInTTI 1364 -0.010 0.147 -1.844 1.986
SYRg 2148 0.540 0.626 0.003 2.69
CRIS, 5
--0UT 2633 -0.210 0.829 -1.764 1.739
--INF 2597 0.160 0.872 -1.475 1.760
--XR 2500 1.04 0.744 -1.271 1.789
-- DEBT 1967 -0.063 1.054 -1.773 1.735
--CAD 2042 -0.2518 0.954 -1.735 1.586

Notes: While the mean and standard deviations of the crisis variables are zero and one respectively, there is no
reason to suppose that the mean of the variables at the time of liberalisation should be zero. Interestingly, for
three of the five crisis variables (per capita output growth, the ratio of debt to exports and the current account
balance) the mean of the crisis variable at liberalisation is negative, indicating that performance according to
these measures was better than average.
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Table Al: Liberalising Countries and Episodes Undertaken in Crisis According to Table 3A

Country Lib Alny at Lib oUT INF XR DEBT CAD INT EXT
Year (0.05) (0.09) (0.9) (1.34) (1.09) (0.51) (0.78)

Albania 1992 -0.07492 N N/A N/A N/A N/A

Argentina 1991 0.10856 N N

Armenia 1995 0.08343 N

Australia 1964 0.049161 N N/A N/A N/A N/A

Azerbaijan 1995 -0.13708 B N/A N/A N/A N/A

Bangladesh 1996 0.02772 N N N N N

Barbados 1966 0.035858 v N N/A N/A N/A N/A

Benin 1990 -0.00014 N

Bolivia 1995 -0.03852 N R R N N

Botswana 1979 0.079099 N/A N/A N/A N/A N/A N

Brazil 1991 -0.00325 B

Bulgaria 1991 -0.07832 v N B N/A N/A N/A

Burkina Faso 1998 -0.01427 v B N/A N/A N/A

Burundi 1999 -0.02942 B

Cameroon 1993 -0.06053 N N N

Cape Verde 1991 -0.00544 N N

Chile 1976 0.018003 B N/A N/A N/A

Colombia 1986 0.036367 N B

Costa Rica 1986 0.024531 N

Cote d’Ivoire 1994 -0.02364 N N N

Dominican Republic 1992 0.060575 N N N

Ecuador 1991 0.028394 N N

Egypt 1995 0.02622 N N

El Salvador 1991 -0.00613 v N v v

Ethiopia 1996 0.073819

Gambia 1985 -0.0449 v N N N

Georgia 1996 0.109529 N/A N N/A N/A N/A

Ghana 1985 0.011366 N

Guatemala 1988 0.013508 N v

Guinea-Bissau 1987 -0.00348 N N

Guyana 1988 -0.03144 N N N

Honduras 1991 0.001985 N N N N

Hungary 1990 -0.03241 N N v v N

Indonesia 1970 0.054622 N/A N/A N/A N/A

Ireland 1966 0.006114 N N/A N/A N/A N/A

Israel 1985 0.016261 N N/A N/A N/A

Jamaica 1962 -0.00324 N/A N/A N/A N/A N/A N/A N/A

Jamaica 1989 0.060218 N N

Japan 1964 0.100021 N/A N/A N/A N/A

Kenya 1963 0.052643 N/A N/A N/A N/A N/A N/A N/A

Kenya 1993 -0.02314 N N

Republic of Korea 1968 0.08828 N/A N/A N/A N/A

Kyrgyz Republic 1994 -0.22355 N N/A N/A N/A N/A

Latvia 1993 -0.03348 N/A N/A N/A N/A

Lithuania 1993 -0.17245 v N/A N/A N/A N/A N/A

Macedonia 1994 -0.02495 N/A N/A N/A N/A N/A

Madagascar 1996 -0.00965 v

Mali 1988 -0.01237

Mauritania 1995 0.023755 N

Mexico 1986 -0.05861 N v N N

Moldova 1994 -0.36962 v N/A N/A N/A N/A N/A

Morocco 1984 0.020437 v

Mozambique 1995 0.016492 N N

Nepal 1991 0.040674 N v N

New Zealand 1986 0.019049 v N N/A N/A N/A

Nicaragua 1991 -0.03131 N N

Niger 1994 0.00416 N v N

Pakistan 2001 -0.00569 v v N

Panama 1996 0.011507 v N N

Paraguay 1989 0.028816 N N

Peru 1991 0.001776 N/A v N/A N/A

Philippines 1988 0.041637

Poland 1992 N/A N/A RN N/A N/A N/A

Romania 1992 -0.07533 v N v

Sierra Leone 2001 0.024827

Singapore 1965 0.086483 N/A N/A N/A N/A

Slovak Republic 1991 -0.15752 N N N/A N/A N/A N/A N/A

South Africa 1991 -0.03085 v N v N/A N/A N/A
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Sri Lanka 1977 0.033611 v R

Sri Lanka 1991 0.033908 N B N N
Tajikistan 1996 -0.19837 B N/A N/A N/A
Tanzania 1995 0.005887 v

Trinidad and Tobago 1992 -0.02491 N

Tunisia 1989 0.004536 N B

Turkey 1989 -0.01919 v N B N

Uganda 1988 0.044017 N N N N
Venezuela 1989 -0.11348 N N N N

Venezuela 1996 -0.02259 v N N N

Zambia 1993 0.039416 B N/A N/A N/A

Notes: A  indicates that the country would have been classed as in a crisis according to the relevant crisis

indicator and the results of Table 3A, N/A indicates that the country was not included in the regression, usually

due to a lack of data on the crisis variable.

39




