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Abstract 

This paper focuses on the welfare costs of exposure to shocks and uncertainty linked to trade 
openness, an issue that is of main interest for international economic policy. It addresses the 
question as to whether the current process of trade liberalisation has a net destabilising effect on 
developing countries, increasing their vulnerability.  
Starting from a broader definition of vulnerability than simply vulnerability to poverty because of 
trade openness, this empirical exercise assesses the likelihood and the magnitude of a “shock effect” 
on consumption induced by “crisis volatility” linked to trade openness in a large sample of 
countries during the 1960-2007 period. The empirical test highlights a robust and significative 
statistical relationship between consumption volatility linked to trade openness and the presence of 
negative shocks on consumption growth. 
The novelty of this paper concerns its ability to match two strands of the literature (volatility and 
vulnerability) adding a forward looking approach to standard cross-country empirical approaches 
on the effects of trade openness on developing countries. It also addresses the key issue of the 
benchmark of the vulnerability measure - able to distinguish true situations of vulnerability from 
standard economic downturns - as well as the counterfactual in a feasible way.  
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1. Introduction 

Notwithstanding a general presumption in favour of trade openness, after the breakdown 
of the “consensus” caused by the Asian crisis, the issue of vulnerability, i.e. the welfare 
costs of risks, is gaining ground in trade analysis too. Practitioners keep wondering 
whether being open – or in the process of opening up1 – can determine long-run negative 
effects linked to an increased exposure to external shocks or greater stress on certain 
actors. The open question is the following: does trade openness - or the process of opening 
up - magnify the “risk exposure” of the open economy and/or increase uncertainty 
towards the future, with negative consequences on its welfare? This question does not 
have a once-for-all answer. It concerns, in general terms, the issue of the balance between 
the advantages of trade openness and the drawbacks of a greater exposure to shocks and 
uncertainty.  

In dealing with the above topic, two additional issues should be taken into account: i) the 
scattered nature of the empirical works carried out to assess the incidence of trade 
openness on developing countries ; ii) the limits of current vulnerability analyses, most of 
which are focussed on households, adopt a poverty line as a threshold, and are based on 
household surveys not designed to provide a full accounting of the actual impacts of 
shocks.  

This paper aims at offering a substantive contribution to current debate on the effects of 
trade openness on developing countries’ vulnerability. It presents empirical estimates 
grounded on a sound method of analysis and improves the existing literature on 
aggregate volatility by adding a forward looking lens as well as a feasible notion of 
benchmark and a counterfactual, which are essential in a vulnerability framework.    

The main result of this cross countries empirical test is to highlight a robust and 
significative statistical relationship between consumption volatility linked to trade 
openness and a positive consumption gap, i.e. the presence of negative shocks on 
consumption growth induced by trade openness. It hence demonstrates the presence of 
vulnerability to trade for a long time span (1960-2007) and a large sample of countries 
(147), a phenomenon usually covered up in the standard analyses on trade and growth. 
The added value of this work is to highlight that situations of vulnerability to trade can co-
exist with a positive trade and growth relationship. Some countries keep higher 
probability to be worse off in case of negative external shocks, because of endogenous 
characteristics (resilience) and/or the use of inadequate coping strategies (responsiveness). 

                                                           

1 It has been acknowledged that countries open in practice may not be open in policy and vice versa. Here, I 
will not specifically address the issue of the relative measures of trade liberalisation and openness. Indeed, I 
build on McCulloch et al. (2001) views that the relative openness of countries depends largely on the extent to 
which international trade determines local prices, regardless of whether this depends mainly on relative 
openness or liberalisation. For a comprehensive list of standard measures of trade openness, see McCulloch at 
al. (2001). 
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2. Trade openness and developing countries vulnerability: what we know? 

Provide a clear cut answer to the issue of developing countries vulnerability to trade 
openness is not straightforward. All individuals, households, communities and even 
countries face multiple risks, both natural and man-made, from different sources. 
However, a mere situation of risk exposure or a simple subjective feeling of vulnerability 
are not sufficient conditions for policy targeting. Moreover, the link between vulnerability 
and trade openness remains ambiguous. If we take into account the redistributive nature 
of trade, it is certainly not possible to denounce any shock that may cause even a single 
individual to suffer a reduction in income. Furthermore, the simplest analysis of risk 
suggests that at low levels of trade (as typical in developing economies), further trade 
liberalisation would tend to reduce risk exposure, because (larger) world markets with 
many players are likely to be more stable than (smaller) domestic ones (Winters, 2002). 
However, if world markets are more variable than domestic ones we can get the opposite 
effects. At the same time, if external shocks are different in nature, foreign exposure brings 
a “new set” of shocks that may harm people’s standard ability to cope. This is true 
especially in social and economic contexts characterised by weak institutional 
development and low levels of social cohesion. Finally, people can be unwilling or unable 
to undertake new potentially profitable activities induced by trade liberalisation because 
of increasing uncertainty. In this case, they will suffer the adverse effects of trade reforms 
without the compensating benefits of higher average earnings (Winters et al., 2004). 

Indeed, most of empirical studies establish a consistent and significant positive correlation 
between trade reforms, growth and poverty reduction (Edwards, 1993; Frankel and 
Romer, 1999; Dollar and Kraay, 2001, 2002, Cline, 2004; Winters, 2004). Dollar and Kraay 
(2001, 2002) claim to present evidence that the so-called “globalizers” show a faster growth 
and a proportionate increase of the incomes of the poor. Moreover, “globalized” countries 
have proven themselves able either to learn more quickly how to produce new inputs, or 
to import them at lower costs, increasing total factor productivity, human capital 
accumulation, and overall national technological capacity (Grossmann and Helpmann, 
1991; Coe and Helpmann,1995, Romer, 1992; Barro and Sala -i- Martin, 1995; Obstfeld and 
Rogoff, 1996;).2 Trade theory acknowledges the drawbacks of trade openness basically in 
terms of short and medium run adjustment costs (McCulloch et al., 2001) when trade 
openness appears to effectively increase poverty and inequality (Lundberg and Squire, 
2003).   

However, examples of countries that enjoy a good socio-economic performance and a fair 
degree of stability, but remain highly vulnerable to external shocks and uncertainty are 
increasing nowadays. From a micro perspective, too, it is likely that episodes of trade 
liberalisation have increased the risks faced by the poor and in some cases, also their 
vulnerability. Recent empirical works demonstrate how trade openness erodes income 

                                                           

2 On a less optimistic note, Archibugi and Pietrobelli (2003) show that globalisation of technology is 
proceeding much more slowly than globalisation of goods and financial markets, and it is not reaching most 
developing countries. This implies that: (i) international knowledge and technology flows are much smaller 
than supposed by some of the papers quoted above; and (ii) costly domestic technological efforts are required 
insofar as knowledge is also ‘tacit’ and requires substantial absorptive efforts. 
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growth in the bottom quintile of the population precisely because of their limited capacity 
to save and lack of access to public or private safety net systems (World Bank 2000). 
Despite the attention paid to the idiosyncratic shocks on individual agents, the existence of 
sizable covariate shocks have been acknowledged as well. These have proven to be more 
devastating for the poor, or those close to the poverty line, even if they has not affected 
local populations disproportionately (Lustig, 2000), since the poor are by far less well-
insured and able to cope with negative shocks than the non poor (Jalan and Ravallion 
1999).  

The hypothesis of a likely long term negative welfare effect of exposure to external shocks 
and uncertainty - a sort of “vulnerability hazard” - induced by trade openness in 
developing countries (Montalbano et al., 2006 and 2008; Guillaumont, 2007a, 2007b; UNU-
Wider 2008b) has been supported by a number of considerations: Dercon (2001) underlines 
the role of openness as a vehicle for an entirely “new set” of shocks and incentives  able to 
put traditional mechanisms under pressure and hamper people standard management 
strategies; Calvo and Dercon (2003 and 2007) and Ligon and Schechter (2003 and 2004) 
highlight how risk averse households will have lower levels of welfare or a lower expected 
utility ex ante if they face greater variation in future consumption, as it is more likely in 
the case of trade openness; Winters (2002) and Winters et al. (2004) suggest that trade 
openness could alter households’ optimal portfolio leading to sub-optimal choices, 
especially for the poor, because of a “poor” ability to bear “new risks” and weak 
capabilities to insure themselves against adverse impacts or simply because their 
behaviour can be negatively affected by rising uncertainty. 

The debate on the topic is intense, focusing on the options and strategies to help 
developing countries capture the benefits of trade integration minimising the risks of 
negative shocks. Unfortunately, a clear and exact criterion for judging trade openness 
under the perspective of “risk exposure” and “vulnerability hazard” is yet unavailable. At 
the same time, the approach to condemn any shock that causes even one individual to 
suffer a reduction in income is inevitably bound to fail, given the wide heterogeneity of 
households and the strongly redistribute nature of trade shocks (Winters, 2000). Moreover, 
the empirical analyses on the effects of trade openness on developing countries did not 
achieve a common stand on the issue (Montalbano et al. 2007). This is well documented in 
the case of the empirical works aimed at assessing the effect on developing countries of 
successive round of multilateral trade negotiations. Most of the earlier studies (based on 
the Uruguay Round negotiations) present overall positive effects on income, while recent 
studies (mainly focused on DDA projections) are more cautious about the estimated 
developing countries’ gains from trade liberalization.  

It follows from the above considerations that looking at the issue of the welfare effects of 
trade openness remains key in trade and development literature. More specifically, we do 
need more detailed analyses about the issue of a trade and vulnerability link. A clear cut 
method to assess vulnerability to trade in developing countries is indeed useful to 
overcome a number of “conventional wisdoms” and “persistent misconceptions”.  
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3. Is trade openness “destabilising” for developing countries? 

An excessive fluctuation of the main aggregate variables for a higher fraction of low and 
middle income countries is apparent and rising over time (Kose et al., 2003; Wolf, 2004a 
and 2004b). The hypothesis of a direct link between developing countries’ instability and 
trade openness is grounded on a set of common presumptions: i) the apparent asymmetry 
between the open economies’ process of increasing specialisation and the presence of 
random, undiversifiable shocks in their export markets (Razin and Rose, 1992); ii) the 
tendency of commodities’ prices – at the core of the specialisation process in developing 
countries – to be more volatile than manufacture goods (Malik and Temple, 2006); iii) the 
inconsistency between open market prevailing shocks and traditional coping mechanisms 
and local market structures (Dercon, 2001); iv) the occurrence of boom–bust cycles of 
investment induced by trade openness in countries characterized by inadequate 
infrastructures and skilled labour scarcity (Razin et al. 2003); v) the role of trade 
liberalisation in altering households’ optimal portfolio coupled with the greater variability 
of the new portfolio options (Winters et al. 2004); vi) higher risks of policy 
mismanagement in response to an entirely new set of incentives induced by trade 
openness in contexts where political institutions are weak (Gavin and Hausmann, 1996; 
Rodrik, 1999, Acemoglu et al., 2003, Fatás and Mihov, 2003 and 2005).  

Current empirical studies emphasise the role of trade openness as a proxy of “uncertainty” 
analysing the determinants of aggregate volatility (Mendoza 1995; Gavin and Hausmann, 
1996; Prasad and Gable, 1998; Rodrik 1998; Kose 2002; Kose and Yi 2001 and 2006, Wolf, 
2004a; Kose et al, 2005); while the issue of trade openness triggering a “sudden stop”3 has 
been highlighted up to now by the literature on the role of trade linkages in fostering crisis 
contagion (Milesi-Ferretti and Razin, 1998, 2000; Cavallo and Frankel , 2007), especially in 
regional contexts  (Glick and Rose, 1999 and Easterly and Kraay, 1999; Forbes, 2001).  

Notwithstanding the extent of the analytical and empirical work carried out to assess 
vulnerability to a number of observed risks, we still lack a thorough and comprehensive 
analysis of the likely effects of trade openness on developing countries’ vulnerability. 
Moreover, while a lot of significant and informative works have been carried out in recent 
years to assess the potentially destabilising effects of trade openness in developing 
countries, these works remain scattered in a vast array of methods and empirical 
instruments and separated in different, often non-communicating, fields of investigation. 
In the analysis of the linkages between trade openness and volatility, for instance, an 
extensive use of “panel data” appears. Among the most recent exercises, Kose et al. (2003); 
Hnatkovska and Loayza (2004); Wolf (2004a); Calderòn et al. (2005) use panel data to 
measure the “external exposure” of a worldwide sample of countries by the sensitivity of 
first and second moments of economic growth (average rate and standard deviation) to 
openness and financial shocks. They also allow the possibilities of non-linearities by 
allowing growth and volatility effects to vary with the level of economic development. On 
the same wake, Loayza and Raddatz (2006) apply semi-structural VAR to a panel of 90 

                                                           

3 The expression “sudden stops” as synonymous of crisis was first used by Dornbusch, Goldfajn and Valdés 
(1995).  
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countries with annual observations for the period 1974-2000 in order to isolate and 
standardise the shocks; estimate their impact on GDP and examine whether and to what 
extent this impact depends on the domestic conditions.4 Using this technique, as 
mentioned, they show that trade openness magnifies the output impact of external shocks. 
Santos-Paolino (2007) too, who applies the same Panel VAR approach for a selection of 
SIDS from the Caribbean, emphasises the negative impact of terms of trade shocks on 
current account and real output volatility. Malik and Temple (2006), in their effort to 
explain differences in output volatility across developing countries, use instead a bayesian 
method to highlight explanatory variables that are robust across a wide range of 
specifications.5 They show the pervasive role of geography in determining aggregate 
volatility: since remoteness is associated with a lack of export diversification, a significant 
phenomenon of high volatility of terms-of-trade and output of the more remote countries 
is apparent. This result is not sensitive to the precise regression specification, nor it is 
driven by the contrasting geographies of low income and high income countries. An 
interesting exercise to measure variability has also been proposed by Valenzuela (2006), 
who attempts to assess whether, in a context of volatile commodity markets, it is possible 
to discern the effects of trade liberalisation on poverty using an innovative application of a 
stochastic framework in combination with Global CGE model and a micro-household 
simulation. However, the issue of CGE validation employing stochastic simulation is still 
under debate. Valenzuela et al. (2007), seek to validate the GTAP (Global Trade Analysis 
Project) model (Hertel 1997), by testing the model's capacity to replicate price volatility 
using shocks derived from a time-series model of wheat production. They conclude that 
the model performs relatively well for some regions of the world but it is still impossible 
to validate such models, as already noted by Gass (1983).6  

Concerning the analysis of the linkages between trade openness and economic crises, 
Cavallo and Frankel (2007), following closely the definition of Calvo et al. (2003), Frankel 
and Rose (1996) and Frankel and Wei (2004), use a Probit model to measure the probability 
of a sudden reduction in the magnitude of net capital inflows; exchange market pressure 
and output loss for a set of 141 countries for the period 1970-2002. They find evidence that 
trade openness makes countries less vulnerable to sudden stops and currency crises. A 
special feature of this work is that they address the problem of endogeneity of trade, using 
gravity estimates to construct an instrumental variable for trade openness based on 
geographical determinants of bilateral trade which are supposed to be exogenous. In a 
slight different exercise, Glick and Rose (1999) explain regional contagion of crises, using a 

                                                           

4 The Panel VAR methodology links the traditional VAR technique, which captures the evolution and the 
interdependencies between a set of n time series (or endogenous variables) measured over the same sample 
period (t = 1, ..., T) as a linear function of their past evolution, with panel-data methodology, which allows for 
individual (country) heterogeneity. The asymptotic properties and advantages of estimating VARs with panel 
data are discussed by Holtz-Eakin, Newey and Harvey (1988), and Gilchrist and Himmelberg (1998). 

5 The use of a bayesian approach is justified by the fact that the number of candidate explanatory variables is 
large and theories about volatility are not mutually exclusive.  

6 The main weakness is related to the incomplete transmission of world price signals into the domestic 
markets of the major importing countries, an issue already highlighted by Winters (2000), who underlines a 
number of factors that can limit the extent of transmission between changes in border prices induced by 
external liberalisation and price changes actually experienced by producers and consumers at the local level. 
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binary probit equation across countries via maximum likelihood. They use cross sectional 
data for 161 countries in five different episodes of widespread currency instability7. Their 
conclusion complement that of Cavallo and Frankel (2007), arguing that - no matter who is 
the “first victim” of the  speculative attack and what factors are behind it - there is a strong 
evidence that currency crises tend to spread regionally because of trade linkages.  

It emerges from the above how current analyses remain basically ex post assessments, 
mainly targeted to issues not directly linked to vulnerability. An additional effort is 
needed to build a sound methodology to assess vulnerability to trade openness. To this 
end, however, it is necessary to fulfil a number of pre-requisites and propose amendments 
to current literature. First of all, there is the need to move from current standard ex post 
assessment, based on aggregate volatility or “crisis transmission”, to build an ex ante 
measure of the likelihood and magnitude of experiencing a reduction of well being 
induced by trade openness (or the process of opening up). Second, we ought to give an 
answer to the longstanding debate about the choice of the “benchmark” able to discern 
actual situation of vulnerability from normal variability (Alwang et al., 2001) as well as to 
build a sound counterfactual. Vulnerability in fact is not observable and can be only 
predicted. Moreover, people are not able to estimate adequately the level of income 
and/or consumption that would have prevailed in the absence of shocks. Third, we 
should acknowledge that current vulnerability analyses are largely based on household 
surveys not designed to provide a full accounting of the actual impacts of shocks and 
ignore a number of relevant policies’ issues such, in a globalised world, “man-made” 
external shocks (Dercon, 2001).  

4. Assessing vulnerability to trade openness: a cross-country empirical test  

While vulnerability to trade usually stands for vulnerability to poverty because of trade 
openness and embodies all the limits of standard poverty analyses, we assume, 
accordingly to UNU-Wider, a broader definition of vulnerability to trade as, overall, the 
likelihood that an economic system would undergo a negative outcome (below a certain 
norm) because of a “perturbation” (UNU-Wider, 2008). The above notion of vulnerability 
suits well to be applied to a broad range of welfare measures and benchmarks, enlarging 
our views on vulnerability from the simple notion of “expected poverty” as it has been 
traditionally locked in (Montalbano, 2009).  

This empirical exercise follows up the first efforts carried out by Hnatkovska and Loayza 
(2004) and Montalbano et al. (2006 and 2008). It presents, with cross-country evidence, a 
substantial empirical test about the issue of the supposed vulnerability of developing 
countries to trade shocks. The novelty of this work concerns its ability to match two 
strands of the literature (volatility and vulnerability) adding a forward looking approach 
to standard cross-country analyses on the effects of trade openness on developing 
countries. It also addresses the key issue of the benchmark of the vulnerability measure - 
able to distinguish true situations of vulnerability from standard economic downturns - as 
well as the counterfactual in a feasible way. To this aim, it introduces the notion of the 

                                                           

7 The five episodes analysed are the Bretton Woods system breakdown in 1971; the collapse of Smithsonian 
Agreements in 1973; the EMS crisis in 1992; the Tequila Effect in 1994-95 and the Asian flu in 1997-98. 
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“standard path of consumption growth”, i.e. the smooth component of actual consumption8. 
The notion of “standard path of consumption growth” represents a natural benchmark 
and addresses also the issue of the counterfactual. It represents the path of consumption 
growth that each country would reach in the absence of shocks. It overcomes all the limits 
of simple specifications of consumption regressions where shock dummies tend to 
emphasise the positive impact of shocks (see also Tesliuc and Lindert, 2001; Datt and 
Hoogeveen, 2000). Starting from the counterfactual consumption growth as its standard 
path we thus derive the notion of “shock effect” on consumption or “consumption gap”, as 
simply the difference between the standard path of consumption growth and the actual 
consumption growth in presence of shocks.  

A first glance at the raw data, for a large sample of countries (147) in the period 1960-2007, 
shows no clear evidence of a substantial phenomenon of vulnerability of specific 
categories of countries (table, 1). Actually, the richer and more open economies seem to 
register a better path of consumption growth in the long run than the other categories, 
while the degree of fiscal policy pro-cyclicality seems do not affect the structural trends, 
but there is no a clear cut consistency across the sample of countries and decades. 

Table 1 - Consumption growth, consumption gap and volatility by decades  

Sample / Subsample Full sample Full sample Full sample

60-07 60-67 68-77 78-87 88-97 98-07 60-07 60-67 68-77 78-87 88-97 98-07 60-07 60-67 68-77 78-87 88-97 98-07

Full Sample 2.3% 2.8% 3.0% 0.9% 1.6% 2.7% -0.2% 0.0% -0.3% -0.1% -0.4% -0.2% 0.07 0.05 0.05 0.06 0.06 0.05

N. Obs. 147 75 85 104 140 147 147 75 85 104 140 147 147 75 85 104 140 147

By Income:

High Income 3.0% 3.9% 3.8% 2.3% 2.0% 2.9% -0.1% 0.1% -0.1% -0.1% -0.1% -0.1% 0.04 0.02 0.03 0.03 0.04 0.03

(OECD countries+Israel) N. Obs. 40 25 27 29 39 40 40 25 27 29 39 40 40 25 27 29 39 40

Middle Income 2.7% 2.6% 4.1% 1.1% 1.9% 3.3% -0.2% -0.1% -0.5% -0.3% -0.2% -0.2% 0.07 0.06 0.05 0.07 0.07 0.05

(upper- and lower-middle income countries) N. Obs. 71 31 36 48 67 71 71 31 36 48 67 71 71 31 36 48 67 71

Low Income 0.7% 1.6% 0.4% -1.0% 0.5% 1.1% -0.3% 0.0% -0.1% 0.1% -1.0% -0.2% 0.09 0.05 0.08 0.07 0.09 0.07

(low income countries) N. Obs. 36 19 22 27 34 36 36 19 22 27 34 36 36 19 22 27 34 36

By Trade Openness:

High Trade Openness 3.3% 3.5% 4.5% 1.8% 1.9% 3.7% -0.3% 0.3% -0.4% -0.7% -0.3% -0.2% 0.08 0.05 0.04 0.08 0.08 0.06

(countries with trade volume/GDP >100%) N. Obs. 50 17 18 31 49 50 50 17 18 31 49 50 50 17 18 31 49 50

Medium Trade Openness 1.6% 2.6% 2.1% -0.2% 1.4% 2.1% -0.2% -0.1% -0.2% 0.5% -0.6% -0.2% 0.07 0.05 0.06 0.06 0.07 0.06

(countries with trade volume/GDP >67% And <100%) N. Obs. 49 25 30 32 46 49 49 25 30 32 46 49 49 25 30 32 46 49

Low Trade Openness 1.9% 2.5% 3.1% 1.1% 1.4% 2.2% -0.1% 0.0% -0.3% -0.2% -0.2% 0.0% 0.05 0.04 0.05 0.04 0.04 0.03

(countries with trade volume/GDP <67%) N. Obs. 48 33 37 41 45 48 48 33 37 41 45 48 48 33 37 41 45 48

By Degree of Fiscal Policy Procyclicality:

Highly Procyclical Fiscal Policy 2.3% 3.4% 3.5% 0.7% 0.3% 3.5% -0.1% -0.2% -0.3% -0.2% -0.3% -0.2% 0.07 0.05 0.04 0.06 0.07 0.05

(corr[D%Y, D%GC] >43%) N. Obs. 49 20 24 27 46 49 49 20 24 27 46 49 49 20 24 27 46 49

Medium Procyclical Fiscal Policy 2.3% 3.0% 3.1% 1.2% 2.3% 2.3% -0.2% -0.1% -0.2% -0.2% -0.1% -0.2% 0.06 0.05 0.04 0.05 0.06 0.04

(corr[D%Y, D%GC] 16%> And <43%) N. Obs. 50 33 36 41 48 50 50 33 36 41 48 50 50 33 36 41 48 50

Counter-cyclical Fiscal Policy 2.2% 1.9% 2.5% 0.6% 2.1% 2.3% -0.3% 0.3% -0.3% 0.0% -0.7% -0.1% 0.07 0.04 0.06 0.07 0.07 0.06

(corr[D%Y, D%GC] <16%) N. Obs. 48 22 25 36 46 48 48 22 25 36 46 48 48 22 25 36 46 48

Average consumption growth Average consumption gap Volatility of consumption's rates of change

Subperiods Subperiods Subperiods

 

Source: authors’ estimations 

 

                                                           

8 It has been computed by applying the Christiano-Fitzgerald random walk band-pass filter described in 
Christiano and Fitzgerald (2003). Business cycle filters are used to decompose time series into a long-term 
trend, a short-term noise and a medium-term business cycle. Among the most used filtering methods, a 
distinction has to be made between “high-pass filters” which only remove the short-term noise and the “band-
pass filters” which remove both short-term noise and long-term trends. An alternative way, could be to derive 
the standard path of consumption growth from the theory, applying for instance a standard MRW92 
augmented Solow model with convergence. 
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Table 2 - Simple Correlations Cross-Sectional Analysis  

Simple correlation between

Sample / Subsample Full sample Full sample

60-07 60-67 68-77 78-87 88-97 98-07 60-07 60-67 68-77 78-87 88-97 98-07

Full Sample 0.01 0.11 -0.11 -0.10 0.02 -0.08 -0.53 -0.45 -0.35 -0.49 -0.49 -0.24

N. Obs. 147 75 85 104 140 147 147 75 85 104 140 147

By Income:

High Income 0.41 0.32 0.48 0.39 0.08 0.62 -0.30 -0.02 -0.61 -0.37 -0.27 -0.36

(OECD countries+Israel) N. Obs. 40 25 27 29 39 40 40 25 27 29 39 40

Middle Income 0.22 0.18 0.21 -0.02 0.19 -0.12 -0.50 -0.53 -0.34 -0.66 -0.34 -0.14

(upper- and lower-middle income countries) N. Obs. 71 31 36 48 67 71 71 31 36 48 67 71

Low Income -0.25 0.46 0.01 -0.11 -0.25 -0.21 -0.59 -0.57 -0.60 -0.29 -0.69 -0.27

(low income countries) N. Obs. 36 19 22 27 34 36 36 19 22 27 34 36

By Trade Openness:

High Trade Openness 0.16 0.28 -0.22 -0.13 -0.07 -0.12 -0.61 -0.71 -0.09 -0.85 -0.43 -0.38

(countries with trade volume/GDP >100%) N. Obs. 50 17 18 31 49 50 50 17 18 31 49 50

Medium Trade Openness -0.31 0.46 -0.34 -0.26 0.15 -0.09 -0.36 -0.62 -0.58 -0.25 -0.58 -0.19

(countries with trade volume/GDP >67% And <100%) N. Obs. 49 25 30 32 46 49 49 25 30 32 46 49

Low Trade Openness -0.03 -0.25 0.22 0.04 0.00 -0.09 -0.48 -0.06 -0.35 -0.48 -0.57 0.12

(countries with trade volume/GDP <67%) N. Obs. 48 33 37 41 45 48 48 33 37 41 45 48

By Degree of Fiscal Policy Procyclicality:

Highly Procyclical Fiscal Policy -0.04 -0.06 0.35 -0.23 -0.30 -0.09 -0.07 -0.14 -0.44 -0.42 -0.54 -0.26

(corr[D%Y, D%GC] >43%) N. Obs. 49 20 24 27 46 49 49 20 24 27 46 49

Medium Procyclical Fiscal Policy 0.16 0.19 -0.30 -0.10 0.17 0.24 -0.77 -0.81 0.03 -0.40 -0.20 -0.47

(corr[D%Y, D%GC] 16%> And <43%) N. Obs. 50 33 36 41 48 50 50 33 36 41 48 50

Counter-cyclical Fiscal Policy -0.06 0.26 -0.21 -0.03 0.38 -0.24 -0.79 -0.49 -0.68 -0.63 -0.59 -0.13

(corr[D%Y, D%GC] <16%) N. Obs. 48 22 25 36 46 48 48 22 25 36 46 48

Subperiods Subperiods

Average GDP per capita growth and Consumption gap and

Standard deviation of per capita consumption growth Standard deviation of per capita consumption growth

Period Period

 

Moving to cross-country correlations, as expected and largely confirmed by the empirical 
literature, it is apparent that volatility is negatively correlated with consumption growth in 
the case of the poorer and less open countries in the sample (table 2). This relationships 
holds, on average, by decades. However, the phenomenon keeps to be uncorrelated with 
the economic policy behaviour, since the correlation between consumption volatility and 
growth is negative both in case of pro-cyclical and counter-cyclical policies. Surprisingly, 
however, consumption volatility is negatively correlated with our measure of 
“consumption gap” as well. This implies that the more volatile countries show, ceteris 
paribus, lower consumption gaps. In this case, however, the ability to maintain a counter-
cyclical fiscal policy seems to be much clearly negatively correlated with a positive 
consumption gap (table 2). 

Simple cross-country correlations actually give not insights about the key issues of the 
interdependence and causality among the variables as well as the statistical and economic 
significance of the above simple relationships. In order to provide a substantive contribute 
to the vulnerability to trade openness debate, we thus apply a probit regression. This 
regression estimates both the probability of a positive consumption gap and the 
magnitude of the welfare effect induced by trade openness via a variation of aggregate 
volatility, measured as the standard deviation of consumption growth rates. To minimise 
the bias of potentially sensitivity to outliers caused by transitory cyclical movements, 
growth rates are calculated over a long period (across decades). The estimated probit 
regression is the following: 
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P(cgit>0) = β0 + β1  cons_growth_crisis_volit + β2 cons_growth_boom_volit +εit  
 
where: 
cgit = logconsgrit*– logconsgrit (i.e. standard path of consumption growth) – (actual cons. growth) 

cons_growth_crisis_volit = γIVit + uit;  

cons_growth_boom_volit = ρIVit + wit;  

where IVit = ν vol_TOTit +  µ vol_TRADEit 

E(cons_growth_crisis_volit * εi) ≠ 0 and E(cons_growth_boom_volit * εi) ≠ 0 but E(IVit * εi) = 0 
vol_TOT = standard deviation of terms of trade rates of change 
vol_TRADE = standard deviation of trade openness rates of change 

εi are the regression residuals that are assumed to be uncorrelated with zero mean and Var(εi) = σ2; 
i = country 
t = 1, 2, …, 5 decade (1960-67; 1968-77, 1978-87; 1988-97; 1998-2007) 

The intuition behind this empirical test is that open vulnerable countries should be in 
principle characterised, ceteris paribus, by a higher probability to register positive shocks 
on consumption (i.e. a positive consumption gap) as a result of covariate shocks in an open 

environment9. Over a wide time span, they are supposed to follow a lower consumption 
path than their potential, computed as the smooth component of actual consumption, 
which serves as the benchmark and implicitly also as the counterfactual of our 
vulnerability analysis. This approach appears to be a more sophisticated way to look at the 
vulnerability issue of open economies, overcoming simple positive relationships between 
trade liberalisation and growth or volatility and growth, which are very common in the 
current literature. The larger the gap and higher the probability, the more vulnerable 
countries are. In this respect this vulnerability measure allows us to get a measure of the 
degree (severity) of vulnerability induced by trade openness too.  

Since “ex post shocks” and “historical volatility” are by no means synonymous of “ex ante 
uncertainty”10, ex-post total variability may overestimate risk. To correctly assess the 
impact of volatility on growth - according to Hnatkovska and Loyaza, 2004; Aizenman 
and Pinto, 2005 - total variability was thus decomposed into two separate components: 
“predictable” and “unpredictable” variability (i.e. “pure risk volatility”), on the 
assumption that the worst negative effects are linked to sharp or extreme shocks, positive 
and negative (“boom” versus “crisis” volatility), that exceed a certain cut-off point in 
magnitude’. “Boom and crisis volatility” were thus computed as the portion of the 
standard deviation of consumption growth that corresponds respectively to upward and 
downward deviations from a certain threshold11.  

                                                           

9 See Winters’ (2000) schema as a guide of the most common covariate and idiosyncratic trade shocks. 
10 Dehn (2000) tested the effects of ex post shocks and ex ante uncertainty of commodity prices on economic 
growth and argued that while per capita growth rates are significantly reduced by large discrete negative 
commodity price shocks, ex ante uncertainty does not affect growth (this result holds for 9 different 
definitions of uncertainty). 
11 In this exercise, we adopt as threshold the standard deviation of consumption growth � with respect to the 
average consumption growth µ: volatility greater than µ+σ is “boom volatility”; volatility lower than µ-σ is 
“crisis volatility”. 
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Table 3 – Empirical results  

Regression \ Variable Coefficient Standard Error Prob(Coeff.=0) 

Consumption Gap    

Cons_growth_boom_vol -40.5105 13.86073 0.003 

Cons_growth_crisis_vol 56.35316 17.4738 0.001 

Constant -.4754559 .2453688 0.053 

Cons_growth_boom_vol    

Vol_TRADE .0493683 .0163384 0.003 

Vol_TOT .0621503 .0226559 0.006 

Constant .0116434 .0024868 0.000 

Cons_growth_crisis_vol    

Vol_TRADE .0263828 .0139088 0.058 

Vol_TOT .0469769 .0164632 0.004 

Constant .0137882 .0022079 0.000 

Source: authors’ estimations 

Table 3 highlights a robust and significative statistical relationship between consumption 
volatility linked to trade openness and a positive consumption gap, i.e. the presence of 
positive shocks of consumption growth. This result is consistent with current literature on 
aggregate volatility showing that while phenomena of “crisis volatility” of consumption 
growth show a strong positive likelihood to register a positive consumption gap, the 
opposite holds in the case of “boom volatility”. It is worth noting here, that, as clarified 
above, this probit model does not take into account total observed “boom” and “crisis 
volatility”, but more specifically their respective instrumental variables, which are directly 
linked to the volatility of trade openness and terms-of trade, as shown by the parameters 
at the bottom of the table.  

Our probit test is apt to point out the presence of widespread phenomena of higher 
probability of positive consumption gap in the case of “crisis volatility” of the more open 
economies. This phenomenon, as shown, remains covered up by simple data analyses and 
largely overlooked by current empirical literature on openness and growth. To obtain a 
suitable measure of the magnitude of the probability of registering a positive consumption 
gap because of trade openness, according to our probit model, we should derive 
probabilities from the following standardised normal probability function:  

P(cg =1| X = x) = Φ(β0 +β1 cons_growth_boom_volit +β2 cons_growth_crisis_volit)  

Table 4 shows widespread phenomena of high probability of negative shocks on 
consumption growth (i.e. a positive consumption gap) induced by trade openness for the 
full sample of countries and across decades. It shows that the phenomenon is not limited 
to developing countries but affects the most industrialised countries too. 
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Table 4 – Probability of negative shocks on consumption growth induced by trade 
openness (full sample of countries, period 1960-2007 and by decades)  

1960-1967 1968-1977 1978-1987 1988-1997 1998-2007 1960-1967 1968-1977 1978-1987 1988-1997 1998-2007

Albania nd nd nd 85.6% 95.8% 90.7% Kyrgyz Republic nd nd nd 0.7% 14.7% 7.7%

Algeria 0.0% 9.2% 61.5% 28.9% 7.0% 21.3% Lao PDR nd nd nd nd 52.5% 52.5%

Antigua and Barbuda nd nd 0.0% 52.5% 0.7% 17.8% Latvia nd nd 34.6% 100.0% 14.8% 49.8%

Argentina 44.5% 76.3% nd 93.2% 89.0% 75.7% Lebanon nd nd nd 62.2% 26.0% 44.1%

Australia 39.9% 45.0% 26.2% 28.5% 35.8% 35.1% Lesotho 30.8% 46.2% 85.2% 25.4% 93.6% 56.2%

Austria 32.7% 32.4% 42.5% 56.4% 28.7% 38.5% Lithuania nd nd nd nd 36.1% 36.1%

Azerbaijan nd nd nd 99.8% 24.9% 62.4% Luxembourg 27.2% 34.0% 37.6% 45.7% 29.7% 34.8%

Bangladesh 15.2% 56.0% 13.3% 43.9% 47.7% 35.2% Macao, China nd nd 32.9% 94.8% 39.2% 55.6%

Barbados nd nd nd nd 96.5% 96.5% Macedonia, FYR nd nd nd 63.0% 84.8% 73.9%

Belarus nd nd nd 5.4% 81.6% 43.5% Madagascar 43.6% 41.3% 53.0% 34.1% 39.4% 42.2%

Belgium 34.5% 36.4% 34.1% 43.5% 27.9% 35.3% Malawi 22.0% 3.0% 76.1% 80.6% 22.1% 40.8%

Belize nd nd 4.7% 9.7% 63.0% 25.8% Malaysia 43.9% 51.1% 75.0% 49.6% 91.9% 62.3%

Benin 51.1% 13.2% 70.1% 67.9% 88.1% 58.1% Maldives nd nd nd 31.7% 39.2% 35.4%

Bolivia nd 29.7% 51.1% 35.2% 24.4% 35.1% Mali nd 44.0% 13.3% 63.2% 85.4% 51.5%

Botswana nd nd 44.3% 1.3% 37.4% 27.6% Mauritania 93.4% 0.5% 12.0% 23.8% 26.1% 31.2%

Brazil 43.3% 95.9% 29.0% 51.4% 32.8% 50.5% Mauritius nd nd 16.6% 8.4% 30.5% 18.5%

Brunei Darussalam nd nd nd 57.3% 31.0% 44.1% Mexico 14.2% 37.5% 59.8% 92.1% 1.2% 41.0%

Bulgaria nd nd 46.6% 89.1% 27.3% 54.3% Moldova nd nd nd 12.5% 88.3% 50.4%

Burkina Faso 99.8% 59.2% 46.0% 77.8% 46.6% 65.9% Morocco 39.2% 27.9% 59.7% 42.0% 29.7% 39.7%

Cambodia nd nd nd 69.4% 29.0% 49.2% Mozambique nd nd 53.3% 44.1% 99.6% 65.7%

Cameroon 98.0% 24.1% 64.2% 92.6% 10.8% 57.9% Namibia nd nd 5.1% 92.2% 67.9% 55.1%

Canada nd 39.2% 54.1% 42.4% 35.5% 42.8% Netherlands 41.0% 30.7% 45.9% 35.6% 24.2% 35.5%

Cape Verde nd nd nd 35.0% 29.6% 32.3% New Zealand 67.4% 50.5% 37.4% 34.3% 35.1% 44.9%

Central African Republic nd nd nd nd 30.9% 30.9% Nicaragua 43.1% 33.7% 25.8% 0.3% 41.6% 28.9%

Chad 24.2% 27.8% 3.0% 66.0% 5.0% 25.2% Norway 26.9% 40.4% 28.1% 43.2% 28.8% 33.5%

Chile 2.1% 100.0% 95.7% 44.7% 37.7% 56.0% Oman nd nd nd 65.1% 35.7% 50.4%

China 90.5% 48.5% 42.2% 48.1% 23.3% 50.5% Pakistan 68.6% 13.9% 69.0% 31.0% 7.8% 38.1%

Colombia 66.4% 46.4% 24.1% 11.6% 58.7% 41.4% Panama nd nd 49.8% 90.6% 29.6% 56.7%

Comoros nd nd 21.6% 71.1% 89.5% 60.8% Papua New Guinea 29.8% 40.6% 25.3% 93.9% 0.9% 38.1%

Congo, Dem. Rep. 4.7% 16.9% 27.0% 33.8% 17.0% 19.9% Paraguay 46.8% 27.9% 1.2% 49.6% 24.1% 29.9%

Costa Rica 73.8% 36.3% 93.1% 16.4% 29.5% 49.8% Peru 15.0% 11.6% 54.0% 82.0% 47.0% 41.9%

Cote d'Ivoire 84.4% 68.8% 96.1% 35.1% 60.3% 69.0% Philippines 35.2% 37.0% 54.8% 37.1% 30.7% 38.9%

Croatia nd nd nd nd 66.4% 66.4% Poland nd nd nd 32.2% 35.9% 34.0%

Czech Republic nd nd nd 100.0% 36.2% 68.1% Portugal 49.8% 3.5% 33.8% 35.3% 27.0% 29.9%

Denmark 38.8% 32.5% 44.6% 29.1% 30.4% 35.1% Romania nd nd nd 77.5% 22.8% 50.2%

Djibouti nd nd nd 22.6% 42.9% 32.7% Russian Federation nd nd nd 30.7% 93.2% 62.0%

Dominica nd nd 35.2% 68.1% 36.0% 46.4% Rwanda 90.6% 45.7% 77.4% 87.4% 69.1% 74.1%

Dominican Republic 82.2% 15.4% 2.3% nd 89.5% 47.3% Saudi Arabia nd nd nd 31.7% 61.3% 46.5%

Ecuador 23.9% 25.9% 69.3% 30.2% 91.6% 48.2% Senegal 49.6% 64.5% 23.3% 57.7% 25.6% 44.1%

Egypt, Arab Rep. nd 18.7% 11.3% 28.8% 33.3% 23.0% Serbia nd nd nd 31.7% 64.9% 48.3%

El Salvador 71.0% 12.1% 80.2% 0.4% 34.2% 39.6% Seychelles nd nd 100.0% 43.7% 25.1% 56.3%

Equatorial Guinea nd nd nd nd 36.6% 36.6% Slovak Republic nd nd nd 41.0% 58.2% 49.6%

Eritrea nd nd nd 95.2% 0.0% 47.6% Slovenia nd nd nd 52.7% 29.9% 41.3%

Estonia nd nd nd 98.9% 58.6% 78.7% South Africa 32.4% 55.5% 36.4% 48.9% 35.9% 41.8%

Ethiopia nd nd 50.6% 45.9% 76.0% 57.5% Spain 29.3% 46.3% 21.3% 42.1% 29.8% 33.8%

Finland 43.2% 21.3% 28.9% 60.6% 29.5% 36.7% Sri Lanka nd nd nd 91.3% 36.4% 63.9%

France 38.1% 37.6% 36.1% 35.2% 29.6% 35.3% St. Kitts and Nevis nd nd 45.8% 99.7% 82.4% 76.0%

Gabon 72.6% 96.5% 0.1% 0.0% 6.5% 35.1% St. Vincent and the Grenadines nd nd 35.0% 98.7% 29.6% 54.4%

Gambia, The nd 57.6% 6.7% 82.3% 98.9% 61.4% Sudan 65.2% 56.2% 31.5% 55.0% 52.8% 52.1%

Georgia nd nd nd 5.9% 90.7% 48.3% Swaziland nd nd 55.5% 24.7% 98.9% 59.7%

Germany nd 58.5% 45.8% 34.4% 31.0% 42.5% Sweden 39.6% 59.1% 25.8% 48.6% 28.1% 40.3%

Ghana 1.2% 38.0% 63.4% 9.5% 43.1% 31.0% Switzerland 25.6% 59.6% 31.2% 38.5% 40.6% 39.1%

Greece 31.6% 64.9% 25.9% 28.8% 35.6% 37.4% Syrian Arab Republic nd nd 18.1% 60.1% 42.3% 40.2%

Guatemala 38.1% 37.9% 44.5% 39.6% 30.0% 38.0% Tajikistan nd nd nd 0.0% 98.7% 49.3%

Guinea-Bissau nd 83.4% 100.0% 9.7% 100.0% 73.3% Tanzania nd nd nd 18.0% 44.3% 31.2%

Guinea nd nd nd 32.8% 17.7% 25.3% Thailand 32.2% 42.4% 39.1% 66.2% 97.0% 55.4%

Guyana 0.0% 53.4% 1.8% 100.0% 67.3% 44.5% Togo 55.1% 97.1% 74.7% 87.1% 37.9% 70.4%

Honduras 26.4% 41.5% 24.3% 35.8% 53.9% 36.4% Trinidad and Tobago 30.5% 63.5% 81.4% 27.9% 60.5% 52.7%

Hong Kong, China 27.4% 66.2% 13.5% 54.5% 48.3% 42.0% Tunisia 23.4% 57.2% 16.6% 29.8% 39.2% 33.3%

Hungary nd 37.4% 29.6% 31.5% 20.1% 29.6% Turkey nd nd nd 31.7% 66.2% 48.9%

Iceland nd 96.5% 47.5% 43.9% 61.0% 62.2% Uganda nd nd 15.1% 12.6% 36.8% 21.5%

India 27.5% 24.8% 37.1% 38.0% 44.8% 34.4% Ukraine nd nd nd 96.5% 55.3% 75.9%

Indonesia 43.0% 13.6% 0.0% 86.5% 83.3% 45.3% United Arab Emirates nd nd nd 42.2% 0.0% 21.1%

Iran, Islamic Rep. nd 14.9% 57.1% 29.9% 14.4% 29.1% United Kingdom 27.2% 22.6% 51.2% 30.4% 38.4% 34.0%

Ireland 50.3% 40.5% 64.6% 31.0% 38.9% 45.1% United States 40.6% 49.4% 34.4% 45.0% 33.2% 40.5%

Israel nd nd nd 61.7% 35.2% 48.5% Uruguay 33.4% 23.5% 82.0% 49.9% 83.9% 54.6%

Italy 53.2% 36.7% 32.6% 51.7% 25.4% 39.9% Venezuela, RB nd 0.1% 33.2% 54.9% 57.7% 36.5%

Japan 52.6% 52.0% 38.8% 31.1% 40.9% 43.1% Vietnam nd nd nd 31.2% 40.8% 36.0%

Jordan nd nd 20.9% 20.7% 2.1% 14.6% West Bank and Gaza nd nd nd 4.0% 81.5% 42.8%

Kazakhstan nd nd nd 94.1% 64.7% 79.4% Yemen, Rep. nd nd nd 57.6% 47.1% 52.3%

Kenya 73.3% 0.0% 42.6% 12.0% 39.0% 33.4% Zambia 0.1% 0.6% 27.2% 0.1% 48.1% 15.2%

Korea, Rep. 8.8% 4.9% 72.7% 47.6% 92.8% 45.4% Zimbabwe nd 42.5% 7.2% 20.4% 15.3% 21.4%

Kuwait nd nd nd nd 11.9% 11.9%

Average       
1960-2007

Subperiod Average       
1960-2007

Country Country
Subperiod

 
Source: authors’ estimations 
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Table 5 – Vulnerability to terms-of trade (calculated as the probability of a positive shock in 
consumption growth induced by a 50% improvement in the volatility of terms-of trade) 

Country ∆∆∆∆ Vulnerability Country ∆∆∆∆ Vulnerability Country ∆∆∆∆ Vulnerability Country ∆∆∆∆ Vulnerability
Algeria -1.0% Eritrea -0.2% Macao, China -0.7% Seychelles -5.3%

Argentina 3.8% Estonia -1.9% Madagascar -1.1% South Africa -0.5%

Austria 0.0% France 0.7% Malawi -4.6% Spain -0.4%

Barbados 0.7% Gambia, The -0.4% Malaysia 0.9% Sri Lanka -0.3%

Belarus 0.4% Georgia -0.9% Maldives 0.0% St. Kitts and Nevis -1.4%

Belize -0.5% Germany 0.6% Mali 2.5% St. Vincent and the Grenadines -0.9%

Benin 0.9% Greece -0.3% Mauritania -4.7% Sudan 0.1%

Bolivia 0.4% Guatemala -2.0% Mauritius -0.3% Swaziland 0.4%

Brazil -0.8% Guinea-Bissau 0.0% Mexico -0.4% Sweden -0.5%

Brunei Darussalam -0.2% Guinea -0.4% Morocco -0.8% Syrian Arab Republic -0.9%

Bulgaria -0.7% Honduras -1.4% Mozambique 0.2% Tanzania -0.9%

Burkina Faso -0.9% Hong Kong, China 0.5% Namibia 0.8% Thailand 0.8%

Cameroon -1.0% Hungary 0.9% Netherlands -0.8% Togo -0.6%

Canada -1.3% Iceland -0.1% New Zealand -0.1% Trinidad and Tobago -3.5%

Cape Verde -0.9% India -1.5% Nicaragua 0.4% Tunisia 0.2%

Central African Republic 0.1% Iran, Islamic Rep. 0.4% Norway -0.2% Turkey 0.7%

Chad -2.7% Ireland 3.9% Oman -0.5% Uganda -0.4%

Chile -1.7% Israel -2.1% Pakistan -1.3% United Arab Emirates 0.0%

Colombia -0.2% Italy -0.3% Panama -1.9% United Kingdom 0.0%

Comoros -1.1% Japan -0.5% Papua New Guinea -0.4% United States -0.2%

Congo, Dem. Rep. 0.6% Jordan -0.6% Paraguay -2.9% Uruguay 1.2%

Cote d'Ivoire -4.0% Kazakhstan 0.3% Peru 0.2% Venezuela, RB -0.2%

Croatia -0.8% Kenya -0.8% Philippines -0.2% Vietnam 0.1%

Czech Republic 0.4% Kuwait -0.3% Poland -0.1% Yemen, Rep. -1.0%

Dominica -0.5% Kyrgyz Republic 0.0% Portugal -0.6% Zambia -0.6%

Egypt, Arab Rep. 2.0% Lao PDR -0.4% Rwanda 1.0% Zimbabwe -5.7%

El Salvador 1.6% Lebanon -1.1% Saudi Arabia 1.2%

Equatorial Guinea -0.4% Lesotho 1.2% Senegal -0.3%  
Source: authors’ estimations 

Table 6 – Vulnerability to trade openness (calculated as the probability of a positive shock in 
consumption growth induced by a 50% improvement in the volatility of trade openness) 

Country ∆∆∆∆ Vulnerability Country ∆∆∆∆ Vulnerability Country ∆∆∆∆ Vulnerability Country ∆∆∆∆ Vulnerability
Algeria -2.7% Eritrea 0.0% Macao, China 0.0% Seychelles -2.4%

Argentina 1.5% Estonia -0.8% Madagascar 0.3% South Africa -0.1%

Austria 0.2% France 3.6% Malawi -0.9% Spain -0.2%

Barbados 0.8% Gambia, The -0.1% Malaysia 0.8% Sri Lanka 0.0%

Belarus 0.6% Georgia -2.7% Maldives 0.3% St. Kitts and Nevis 0.2%

Belize -0.1% Germany 0.4% Mali 3.0% St. Vincent and the Grenadines -1.9%

Benin 2.8% Greece -0.2% Mauritania -1.6% Sudan 2.0%

Bolivia 2.8% Guatemala 0.3% Mauritius -0.5% Swaziland 0.1%

Brazil -0.8% Guinea-Bissau 0.1% Mexico -0.3% Sweden -0.2%

Brunei Darussalam 0.0% Guinea -0.1% Morocco -0.5% Syrian Arab Republic 0.4%

Bulgaria -0.1% Honduras -2.3% Mozambique 0.2% Tanzania 0.1%

Burkina Faso -2.7% Hong Kong, China 2.0% Namibia 2.5% Thailand 0.7%

Cameroon 0.5% Hungary 0.7% Netherlands -0.3% Togo 0.0%

Canada -0.4% Iceland 0.2% New Zealand 0.1% Trinidad and Tobago -0.2%

Cape Verde -2.7% India -0.3% Nicaragua 0.5% Tunisia 0.2%

Central African Republic 0.2% Iran, Islamic Rep. 1.4% Norway -0.7% Turkey 1.1%

Chad -0.9% Ireland 4.8% Oman -0.9% Uganda 0.1%

Chile -0.2% Israel -1.9% Pakistan -1.6% United Arab Emirates 0.0%

Colombia 0.1% Italy 0.1% Panama -0.5% United Kingdom 0.1%

Comoros -0.5% Japan 0.0% Papua New Guinea -0.6% United States 0.0%

Congo, Dem. Rep. 1.8% Jordan -0.4% Paraguay -0.9% Uruguay 1.9%

Cote d'Ivoire -2.0% Kazakhstan 0.6% Peru 1.6% Venezuela, RB 3.6%

Croatia -0.3% Kenya -0.5% Philippines -0.3% Vietnam 0.2%

Czech Republic 3.0% Kuwait 0.2% Poland 0.1% Yemen, Rep. 0.1%

Dominica -0.2% Kyrgyz Republic 0.0% Portugal -0.4% Zambia 1.7%

Egypt, Arab Rep. 0.5% Lao PDR 1.5% Rwanda 4.7% Zimbabwe -0.2%

El Salvador 2.7% Lebanon -0.4% Saudi Arabia 3.4%

Equatorial Guinea -0.1% Lesotho 0.8% Senegal -0.7%  
Source: authors’ estimations 

The above probability are calculated ex post. Since vulnerability is intrinsically a forward 
looking approach, to get a measure of vulnerability to trade openness we should calculate, 
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for each country in the sample, how a shock in the volatility of the rates of change of terms 
of trade and/or trade openness, through boom and crisis volatility of the consumption 
growth, affects the probability of a positive consumption gap. Tables 5 and 6 show the 
vulnerability change due to a 50% improvement in the volatility of the rates of change of 
terms of trade (Table 5) and in the volatility of the rates of change of trade openness (Table 
6) with respect to the last decade. 

5. Conclusions  

This paper offers a substantive contribution to current debate on the effects of trade 
openness on developing countries’ vulnerability. It presents empirical estimates grounded 
on a sound method of analysis and improves the existing literature on aggregate volatility 
by adding a forward looking lens as well as a feasible notion of benchmark and a 
counterfactual, which are essential in a vulnerability framework.  

The main result of this cross countries empirical test is to highlight a robust and 
significative statistical relationship between consumption volatility linked to trade 
openness and a positive consumption gap, i.e. the presence of negative shocks on 
consumption growth. This phenomenon remains covered up by simple data analyses and 
largely overlooked by current empirical literature on openness and growth. This paper 
demonstrates that situations of vulnerability to trade can co-exist with a positive trade and 
growth relationship. Some countries keep higher probability to be worse off in case of 
negative external shocks, because of endogenous characteristics (resilience) and/or the use 
of inadequate coping strategies (responsiveness). 
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