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ABSTRACT: This paper investigates the potential effects of economic crises on the 
structure of trade. Contrary to the previous works that analyze the relationship between 
trade and financial crises mostly from the contagion perspective (where financial crises 
spread to other countries when they have strong trade relations), and rather than 
concentrating on the pure trade effects of economic disturbances, this paper looks into the 
structural changes in the composition of trade due to economic crises. Under different 
definitions of crisis and alternative measures of trade structure, initial findings reveal that 
crises have delayed but positive impact on diversification but there is no impact on 
technological upgrade in exporting industries. Significant diversification happens two, three 
and five years following the economic crisis and one year after financial crisis. 
Concentration of export in a narrow range of goods is not observed during and after crisis.  
Additionally a technological shift, either upward or downward, is not estimated following 
both economic and financial crisis. 
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1. Creative Destruction vs. Creativity Destruction 

Irrespective of their degree of development, much of the world has experienced economic and 

financial crises sometime in the past, and some of them left detrimental effects on real economies. 

Several of these countries went from boom to calamity virtually overnight. The causes and various 

impacts of these crises have been well documented in the literature. Expectedly, some particular 

role has been ascribed to international trade in explaining these crises, and existing trade relations 

are claimed to facilitate the spread of the crises to other economies (contagion) (see Glick and 

Rose 1999). Post-crises developments, on the other hand, did not attract much attention and still 

no persuasive link is established on the reverse causation, namely on the effects of crises on trade. 

This paper attempts to fill this gap in the literature and investigates the potential impacts of crises 

on trade structure, seeing that even if the irregular alternation of recessions and expansions are 

tamed, they will not be over and we need a better grasp of impacts of these phenomena. 

Economic crises may strike even in the absence of any macroeconomic imbalances and despite of 

sound economic fundamentals. And once it takes place, it may drastically alter the fundamentals of 

an economy and force the actors of economy to respond radically to alleviate the negative effects 

of that crisis. In the middle-to-long run, post-crisis state of the economy may be better or worse 

than before, depending on the overall reaction of the economy to the crisis. If one follows a 

Schumpeterian view of creative destruction, which is “an essential fact about capitalism” 

(Schumpeter 1942, p.83), crisis should wipe out inefficient firms in an economy and lead to higher 

productivity and better economic performance. If one does not wish to rely on this mechanical 

process of creative destruction, she may praise the policy makers’ and economic agents’ right 

intervention and claim that better economic performance in the post-crisis period may also be 

possible due to political and economic reforms following the crisis. On the other hand, if sufficient 

reforms do not take place or “the essential fact” does not work properly, a form of creativity 

destruction may come to pass and that would require long time for an economy to recover again.  

This paper is intended to study neither the causes of economic crisis hitting economies every now 

and then, nor reforms necessary to force an economy to “work” again, but to investigate the 

change in trade structure following potential restructuring in manufacturing sector. Importance of 

trade structure comes from its impact on recovery and growth. The role of trade in economic 

growth is usually found to be significant in the empirical studies of last decades (e.g., Frankel and 

Romer 1999; Edwards 1998). Recent empirical studies also emphasize the nature of trade as a 

factor in promoting economic growth (e.g. Hausmann et al. 2007; Crespo-Cuaresma and Würz 



3 

2005; Dalum et al. 1999). That is also to say that the possibility that international trade may lead 

some countries to specialize in sectors with a slow growth potential is not ruled out. This 

proposition has previously found support in a model of Matsuyama (1992) who found a negative 

relationship between specialization in agriculture and economic performance. From all the recent 

empirical evidences, the arguments over the significance of the composition of trade will be 

considered factual and taken as given and this paper will then build its propositions on this line of 

reasoning. 

The purpose of this paper is two-fold. First, we attempt to identify how the trade structure is 

affected by severe economic crises. In doing so, we ignore the level effects and analyze the 

diversification of exports, technological intensity of traded goods and technological intensity of 

goods in which the countries have comparative advantage. Then, we look how sustainable the 

newly emerged trade structures are; are they a temporal reaction to crises or do they determine the 

long-term development path of the economies? There is an enormous gap in the literature on this 

field and we expect to contribute to the literature by providing some basic evidence on these 

stirring subjects. 

Several factors allow us to claim that economic crises can change the production structure and thus 

the trade structure.1 We categorize them under different subheadings like supply-side, demand-

side, and regulative factors and discuss in detail in section 4. Among the supply side dynamics we 

consider trade financing and change in competitiveness due to price changes in tradable goods as 

two important factors. Among the demand side factors we consider contraction in income and 

redistribution of it and changing consumption and saving patterns. Finally, policy makers may put 

restrictions to protect domestic industries or may provide special incentives for the sectors that 

they consider crucial for the country. All these factors preserve the latent dynamics inherent in 

crisis-hit economies, with potential to alter the structure of trade. 2 

To identify that the crises in fact may be a source of restructuring, we refer to the approach used in 

Hausmann et al. (2007), where authors argue that specialization patterns are determined by both 

fundamentals and idiosyncratic elements. Hence specialization is partly undetermined and may be 

shaped by idiosyncratic elements, like country-specific shocks. Since specialization is incomplete in 

any country from a theoretical point of view, any kind of idiosyncratic shock may have a significant 

                                                   
1 Since trade is the difference between production and consumption, we can straightforwardly link the change in 
production structure to the change in trade structure. 
2 Although some other factors can be identified, we concentrate mainly on these factors when explaining potential 
changes in trade structure in section 4. 
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effect on the structure of trade. A particularly important scrutiny in this context would be that 

whether the economies that faced economic/financial crises have experienced any significant 

change in their patterns of trade or not. More concretely, products that enjoyed a comparative 

advantage versus those that suffered a comparative disadvantage might react differently to such 

kind of crises and change the trade composition of these countries. Or, reinforced by the policy 

maker’s intentional interventions, changing demand and supply dynamics may alter the existing 

attitudes and practices in the economy. This may in turn imply different patterns of recovery, and 

in the long run different paths of development.  

In a nutshell, following crisis, domestic producers will have short-lived comparative advantage due 

to devaluation but experience long-lasting harms on the industry due to severe contraction. It is 

therefore the time where the producers are more creative in terms of finding extraordinary 

solutions to extraordinary problems. The survivors will then determine the new path of the 

development of the economy. For that reason, we believe it is crucial to study the impacts on trade 

structure when crisis-hit countries endeavor to regain and maintain the economic stability. Finding 

evidence like post-crisis recovery is associated with a shift in the patterns of trade towards more 

value added (or more productive, higher growth inducing) products will lead us to argue that 

economic crises have a positive effect on the growth of economies in the long run as they help 

them to bring to better paths of development. That would then support the previous findings on 

the positive link between volatility and growth3 by providing an important channel for this link. 

From such an analysis, one additionally might find clues why, for example, Indonesia was sluggish 

in recovery compared to South Korea or Malaysia after 1997 Asian crisis and compose new 

arguments what will be the paths of development after the latest subprime mortgage crisis. 

The paper is organized as follows. Next section takes a closer look at the data and compares the 

trade and income responses of economies to crisis. Section 3 concentrates on the conceptual issues 

related to major themes focused in this paper and provides brief overview of previous literature on 

these themes. Trade and growth relations, definition of crisis, and impact of crises and trade policy 

responses are some of the issues discussed in that section. Then, some practical and theoretical 

justification will be provided by explaining why one should expect a kind of alteration in trade 

structure, so as to get a better grasp and clear understanding of the research question. In section 5, 

we discuss the empirical methodology in detail, which constitutes the discussion of alternative 

                                                   
3 Gali and Hammour (1993), for example, by using a structural vector auto regression for U.S. data, find evidence 
that recessions lead to higher productivity growth in the medium to long term. Rancière et al. (2008) find positive 
link between volatility and growth. 
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measure of trade structure, definition of crisis, and the primary estimation technique (matching). 

Section 6 presents the major findings under alternative measures of trade structure and crisis 

definitions. After presenting the major findings, in the following section we make some robustness 

checks by using the bias-corrected matching estimator and considering the crisis as endogenous 

treatment. We finally conclude in section 8.    

2. A GLANCE AT THE DATA  

We look over two different responses to crisis, one is change in trade structures and the other is 

the change in growth rates in exports and income. Figures 1 and 2 respectively show the changes in 

Trade Diversity Index (TDI) and Index of Trade Intensity (ITI) for selected countries (see section 

5 for the definitions). The impacts of crisis on different economies and on their trade structure are 

not similar. Although there can be observed significant changes in indices for some countries, for 

the others there seems to be no considerable effect of economic crisis on the trade. Especially for 

Turkey, there is a strong impact on the trade diversity index, bringing them closer to world 

demands and diversifying the export structure. Among the developed countries, Sweden also 

experience significant improvement in its trade diversity index. Other countries appear to respond 

only slightly to the shocks in terms of trade dissimilarity of exports (graphs not added). 

 

Figure 1: Trade Dissimilarity Index for Selected Countries 

  

 

Concerning the technological intensity index, Turkey and Mexico give the impression that they 

strongly benefited from the shocks hitting their economies, though in different speeds. Contrary to 

these economies, South Asian economies look as if they did not have a crisis at all (graphs not 
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added). For both indices, we picked the countries that reacted to the shocks in favorable manner, 

and this is not the case for all the countries. Therefore this rather trivial investigation of trade 

indices points only to the possible impacts of crisis on the trade structure and these impacts are 

going to be not the same for any country undergoing an economic shock. The econometric 

investigation is supposed to shed light on the actual impacts.  

 

Figure 2: Index of Technological Intensity for Selected Countries 

 

Finally, Table 1 shows the growth rates in exports, hi-tech exports and per capita income at the 

year and the subsequent 3 years after the countries experience the crisis.4 As can be seen, there is 

no systematic relationship between crisis and change in the growth of exports, hi-tech exports, and 

per capita income. Some countries experience export growth at the crisis year (Ecuador, Mexico, 

Turkey), but others contraction in trade; some experience strong growth in hi-tech exports in the 

crisis year and later (Mexico), but others only unstable growth. And recovery, when measured by 

the growth in per capita income, seems not to be directly linked to the changes in trade. 

In short, a closer look at the data does not provide a clear-cut relationship between crisis and 

export growth. Data only confirms that there is no unique pathway the countries go after and there 

are substantial differences in responses to crises. The various structural background and 

fundamentals along with a mixture of reactions to the shocks should generate different outcomes 

in each country and reliable estimates of the impact can be obtained only after considering country 

and time specific characteristics into account.  

                                                   
4 See section 5.2 for the definition of crisis and the resulting list of crisis-hit countries. 
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TABLE 1: Growth Rates of Export, Hi‐tech Export and Per Capita Income in Crisis Countries 

 
Export 
growth 

Hi‐tech 
export 
growth 

Growth in 
per capita 
income 

Export 
growth 

Hi‐tech 
export 
growth

Growth in 
per capita 
income

Export 
growth 

Hi‐tech 
export 
growth 

Growth in 
per capita 
income

Argentina02  Ecuador99  Indonesia98 

t  ‐3.36  ‐24.63  ‐11.77  6.69  27.39  ‐7.63  ‐10.53  ‐14.59  ‐14.30 

t+1  16.72  18.77  7.80  9.56  7.07  1.41  1.73  22.14  ‐0.55 

t+2  15.49  8.19  7.99  ‐4.65  ‐5.44  3.98  27.64  113.24  3.55 

t+3  16.81  7.97  8.12  9.05  36.29  2.97  ‐12.30  ‐22.72  2.28 

Italy93  Korea98  Malaysia98 

t  ‐5.05  ‐4.74  ‐0.95  ‐4.67  ‐1.72  ‐7.52  ‐7.29  7.30  ‐9.64 

t+1  13.16  11.10  2.13  9.92  34.05  8.71  16.99  26.33  3.63 

t+2  22.24  17.56  2.82  21.22  31.33  7.58  17.04  17.60  6.42 

t+3  7.71  5.93  0.69  ‐14.04  ‐25.78  3.08  ‐10.62  ‐12.95  ‐1.80 

Mexico95  Sweden93  Thailand98 

t  30.65  43.23  ‐7.86  ‐10.86  ‐14.08  ‐2.56  ‐6.89  7.12  ‐11.48 

t+1  20.69  26.31  3.52  21.99  21.53  3.17  7.62  3.25  3.38 

t+2  15.03  32.12  5.23  32.73  47.62  3.31  19.58  23.61  3.76 

t+3  6.44  23.47  3.45  5.99  19.97  1.20  ‐7.09  ‐11.96  1.29 

Turkey94  Turkey01  Uruguay02 

t  17.80  46.52  ‐6.43  11.89  ‐7.36  ‐7.22  ‐10.16  6.38  ‐11.04 

t+1  19.49  ‐10.12  5.91  16.73  ‐43.49  4.49  18.68  ‐19.46  2.33 

t+2  45.92  43.79  5.44  27.62  43.56  3.65  37.87  39.11  11.88 

t+3  0.13  53.76  5.66  30.94  30.54  8.69  20.00  8.40  6.49 

 

3. CONCEPTUAL ISSUES AND PREVIOUS WORKS 

The key concepts constituting the present study are crisis and trade structure. The literature on the 

causes and impacts of crisis is huge but there will be no interest in explaining why crises occur in 

the present context. The determinants of trade structure, on the other hand, are poorly known. 

Although international trade literature provides important insights on the patterns of trade, we lack 

the vital understanding of the factors that cause to deviate from or converge to the patterns 

theoretically predicted. From this perspective, the impacts of crisis, as being one of such factors, 

can be studied in depth. Before proceeding any further, this section discusses some of the 

important conceptual issues and policy responses along with the previous literature on the related 

subjects.5  

                                                   
5 Since there is no directly comparable literature in this subject, we consider only indirectly related studies. 



8 

There are surprisingly few studies investigating the linkages between crisis and trade. The empirical 

works by Ma and Cheng (2003) and Berman (2008) are two of the very few studies in this field. Ma 

and Cheng test the impact of financial crises on trade and predict the changes in import and 

exports during and after the crisis. Berman shows that crises have long-lasting negative impacts on 

exports and due to these impacts, they remain below their natural level during five years. He also 

studies the different channels through which international trade may be affected. Importantly, 

specialization of countries in certain industries is found to have substantial effect on the reaction to 

a crisis. That is to say that initial trade structure plays an important role in post-crisis recovery as 

well. 

3.1. Crises as Output Shocks 

When considered in terms of their impacts on the economies, there are plenty of “shocks” that can 

be regarded as crises. Financial shocks (currency crises, banking crises, debt crises, and sudden 

stops), real economic shocks (declines in the terms of trade), country-specific external shocks 

(natural disasters), socio-political shocks (wars and political turbulences), and shocks in global scale 

(increase in world interest rate and oil prices) can be listed as the major shocks causing 

considerable output drops.6 Pooling all these shocks together would not be the best way of 

defining crises and studying the impacts of them all together. Irrespective of the nature of the 

shocks, the impacts they initiate on the real economies carry more importance for the present 

study and that is the approach we use in identifying the crisis countries. 

Within the context of this article, an inclusive definition of crisis is needed so as to examine the 

post-crisis development of economies in trade and growth. And that does not exclude any of the 

shocks outlined above. This paper’s approach adopted in defining crisis bases on changes in two 

major economic indicators, requiring literally an economy to be “impaired (or jolted) enough”. The 

first one is a massive change in the real value of domestic currency and the other is the heavily 

abnormal contraction in national income. These indicators capture the two major channels through 

which international trade can be distorted by economic crises: credit shortages and lower economic 

growth. Various other indicators in the literature are being used in defining (financial) crisis, 

including reduction of foreign exchange reserves, a share of non-performing loans greater than 

10% of the banking sector total assets, or a cost of rescue operations greater than 2% of GDP.7 It 

                                                   
6 See Becker and Mauro (2006 IMF paper) for a comparison of these output shocks and their relevance for 
growth. Authors also analyze changes in trading partner growth as another type of country-specific external 
shock, but found them to have little systematic relationship with output drops. 
7 See Demirguc-Kunt and Detragiache (2005) for various indicators used in the definition of crisis. 
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is evidently not sufficient to rely just on these ex-ante indicators of crisis without knowing if these 

are really “abnormally severe and distinctive” events for any crisis-hit country. Therefore we need 

to know ex-post developments in output and it is for this reason necessary to include the 

contraction in GDP growth rates to above indicators to observe and take the potential effects on 

real economy into account.  

By concentrating on the financial indicators of a crisis, such as meager currency depreciation, it 

would be too demanding to expect significant changes in patterns of trade. Depreciation increases 

the prices of tradables relative to non-tradables and exporting and import-competing industries 

may become more competitive, and that is something noteworthy for any economy. This paper 

presumes that above mentioned two economic variables, severe contraction and large depreciation, 

are sufficient to conduct the intended analysis. Additionally, we dropped the observations, though 

fit to above criteria, if they are not in the list of crisis countries identified by Demigüc-Kunt and 

Detragiache (2005). More specific definition of the crisis is provided in section 5.2. 

It is also important to distinguish between two seemingly parallel events; crises and recessions. 

Economic crises are considered as shocks to an economy that are usually unpredictable and less 

systematic. However, recessions are partly predictable and more systematic and they usually 

happen when profitability is low. On the other hand a shock (crisis) to an economy occurs even in 

the absence of any macroeconomic imbalances. It is not a rare presumption among 

macroeconomists that a recession increases restructuring activity (this is the assumption we made 

for crises), however there is also controversy about whether this is true or socially costly or 

beneficial. Caballero and Hammour (2005) find contradicting evidence to this presumption from 

U.S. manufacturing sector, indicating that recessions reduce rather than increase the cumulative 

amount of restructuring in the economy. As an important contribution on the impact of trade 

structure on business cycles, Imbs (2004) finds a reverse relationship that specialization patterns 

have a sizable effect on business cycles. There exist no study analyzing the impacts of shocks on 

trade-related restructuring activities and the present study, to the best of our knowledge, is the first 

one by focusing on the restructuring in tradable goods sector.  

Homegrown recessions and recessions stemming from abroad have also different implications. 

More export-oriented economies tend to suffer less from homegrown recessions but are likely to 

suffer more from recessions stemming from abroad. Trade structure will dynamically change with 

the homegrown crisis, but the extent of trade diversification will have an effect on how vulnerable 

an economy is to external shocks.  



10 

Finally, crises in this article are deemed to be country specific or at most regional but not global. If 

it is considered in global scale, the role of crisis in shaping trade structure will be more intricate 

than used to be. The most recent global crisis, for example, should not be judged within the 

context of this study, because in a global crisis the second-order effects become more sizeable, that 

is the loss of export opportunities to crisis countries can undermine the growth in third countries. 

This, in turn, diminishes the export opportunities from the crisis countries to other countries. 

Although Becker and Mauro (2006) found little systematic relationship between changes in trading 

partner’s growth and output drops, it would be not proper to neglect this type of interaction.  

3.2. Trade Policy and Crisis 

Crisis times also the time where governments are more enthusiastic in opting for special incentives 

for certain industries in order to avoid their impairment during crisis and promote their expansion 

as leading sectors of the economy. Furthermore, a country may opt to shift their production from 

sectors which are vulnerable to financial crises to less vulnerable/sensitive sectors and put 

restrictions to protect those industries that are believed to be strategic in generating employment 

and in attaining long term development objectives. 

The economic argument for intervention hinges on the presence of market failure. If markets 

worked perfectly, they would, by assumption, achieve optimal resource allocation and there would 

be no economic justification for intervention. In this respect, in neoclassical approach there is no 

legitimate role for governments in correcting the market-driven allocation of resources between 

productive activities. Whether the government interventions do better compared to free markets 

depends on the overall circumstances and stage of development and a priori generalizations could 

be misleading.8 But there is still considerable scope for legitimate industrial policy, especially in 

developing countries (Lall 2000). 

From technical point of view, comparative advantage may lead developing countries to specialize 

in industries that use traditional technologies operated mostly by unskilled workers. Kraay and 

Ventura (2007) argue that these industries are more volatile and that this pattern of specialization 

can explain a substantial fraction of the difference in volatility between developed and developing 

countries. During crisis times, governments and other policy makers in developing economies will 

find themselves in searching for strategic sectors that are less volatile and more beneficial in 

                                                   
8 As Stiglitz (1996) notes “Good decision-making by the government necessarily involves making mistakes: a 
policy that supported only sure winners would have taken no risks. The relatively few mistakes speak well of the 
government’s ability to pick winners” (p.162). 
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achieving long term development goals. Though it is a tough question that which activities need to 

be specially promoted as engines of dynamic comparative advantage, governments may choose to 

do that without any intervention on international trade, namely by promoting skill and technology 

accumulation. The initiation of special incentives and subsidies for the firms operating in these 

sectors can be a major force in determining a country’s prospective trade industrial and trade 

structure. 

Formal restrictive policies for current and capital account movements are likely to have negative 

consequences for the economy as well. Import restrictions, for instance, increase the input prices 

when some components are being imported, it may create distortions and hinder efficient 

allocation of resources, and it may open the doors for potential retaliations and pave the way for 

trade wars. That was exactly what happened after the great depression and protectionism caused 

the unit prices of internationally traded goods by about 55% within three years after depression 

began and destroyed the trade opportunities (WTO 2000). That further exacerbated the crisis by 

weakening corporate balance sheets and raising non-performing loans.9 

Briefly, trade policy play an important role in shaping the post-crisis recovery and it is widely 

believed that devaluation cum liberalization can prompt a strong output response in the tradable 

goods and accelerate the recovery. Therefore, if there is any Schumpeterian advancement in the 

manufacturing sector and economies benefit from crises, this should be reflected into a change in 

the composition of trade. 

3.3. Trade, Volatility, and Growth  

Importance of trade structure comes from its supposed impact on growth. Relationships between 

trade growth, trade composition and growth, and volatility and growth are well documented. On 

the other hand, the linkages between trade (or its composition) and crisis (or volatility) is poorly 

established. There is hardly any disagreement that trade liberalization is associated with better 

economic performance. Edwards (1998), Dollar (1992), Sachs and Warner (1995), Frankel and 

Romer (1999), and Wacziarg (2001) are some of the major studies approving the positive relation 

between trade and growth. Edwards (1998) showed that, out of nine indicators of trade policy 

openness, eight were positively and significantly related to TFP growth in a sample of 93 countries. 

By classifying countries using a simple dichotomous indicator of openness, Sachs and Warner 

(1995) found that open economies experienced annual growth rates 2% more than closed 
                                                   
9 That is captured in empirical tests by adding a trade restriction variable and a capital account openness measure. 
See section x.x and appendix x for the discussion of these variables. 
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economies in the period 1970-1989. Later studies of Frankel and Romer (1999) and Wacziarg 

(2001) considered the importance of reverse causation, or endogeneity, in their studies and find still 

similar results. Using geographic variables as an instrument for openness, for instance, Frankel and 

Romer estimated that a 1 percentage point increase in the trade to GDP ratio causes almost a 2 

percent increase in the level of per capita income. Wacziarg and Welch (2003) also show that 

episodes of trade liberalization are followed by an average increase in growth about 1% to 1.5% 

per annum. 

There are also more skeptical studies criticizing the specifications and measures used in these 

studies. Rodrigues and Rodrik (2000) argue that one of the problems associated with estimating the 

impact of trade on growth is that protectionism is highly correlated with other badly managed 

policies, such as policies that generate macroeconomic imbalances. This suggests that the 

measurement of trade openness in fact captured other growth-reducing policies rather than trade 

impediments. Therefore openness itself should not be treated as the magic key for growth. 

An important drawback in these studies was the missing link between trade and growth and only a 

few studies try to single out these potential links. That in turn makes it difficult to identify the 

channels through which trade openness improves economic performance.10 In this respect, Alcalá 

and Ciccone (2004) revisit the issue by concentrating on the labor productivity and find significant 

impact of trade on productivity by using a new measure of the volume of trade. Berg and Krueger 

(2003) IMF paper provides a survey of this literature. 

Another strand of literature related to this paper is the trade (composition) and growth literature. 

Baldwin (1992) demonstrates how an increase in international trade increases the real value of 

production by combining Solow growth with the gains from comparative advantage. By critically 

examining Baldwin’s model, Mazumdar (1996) indicates that medium-run growth depends on the 

composition of trade. Mazumdar argues that if the consumption good is the import and the capital 

good is the export, then trade will not lead to growth, although there might be substantial income 

gains. The reason is that the relative price of the investment good rises as a result of trade, thereby 

counteracting any effect trade might have had on savings or the rental price of capital. Lee (1995) 

suggests similarly that capital-importing countries benefit from trade because trade causes the cost 

of capital to fall. Lewer and Van den Berg (1998) find supportive evidence for this hypothesis. 

                                                   
10 Possible channels include technological spillover, better domestic policies, better functioning institutions, higher 
foreign direct investment, economies of scale, and increased competition and productivity. 
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Other recent empirical works also emphasize the role of specialization and trade structure on 

economic performance. 

These discussions disclose the fact that there are strong linkages between trade structure and 

growth and that needs to be carefully taken into account.  

A relatively well developed strand of literature related to the present research paper is the volatility 

and growth literature. Recent theories and empirical studies establish a strong link between 

volatility and long-run economic performance which may be positive or negative depending on the 

mechanisms driving the relationship (Imbs 2002). Theoretically, this relationship could be caused 

by the joint determination of volatility and growth (as endogenous variables) or could be a result of 

a causal effect from one variable to the other (for theoretical analyses, see Caballero and Hammour 

1994, and Aghion and Saint-Paul 1998; and for empirical evidence see Ramey and Ramey 1995, 

Martin and Rogers 2000). Martin and Rogers, for instance, find that industrial countries and 

regions that have a higher standard deviation of growth and of unemployment have lower growth 

rates. Similar to Schumpeterian cycles, in which the adoption of new technologies and the 

cleansing effects of recessions play a key role, Rancière, Tornell, and Westermann (2008) develop a 

model to analyze the relationship between systemic risk and growth in which financial bottleneck 

play a dominant role. They document that countries that have experienced occasional financial 

crises have, on average, grown faster than countries with stable financial conditions. That is 

another theoretical support for the study topic of this paper where it is claimed that abrupt shocks 

may have significant effect on future economic performance by shifting a country’s growth path. 

There are also some country specific studies analyzing the effects of economic crises on the 

manufacturing sector and the real economy for the crisis economies. Among the many other 

studies, Wie (2000) analyzes the effects of 1997 crisis on Indonesian manufacturing sector and 

emphasize the difficulty in obtaining trade financing as a major problem for many manufacturing 

firms, including export-oriented firms, thus hampering them from importing the raw materials, 

parts, and components needed to restart or maintain their production lines. Lee (2006) studies the 

post-crisis effects for Korea in the aim of indentifying the trade structure of manufacturing sector. 

Athukorala and Suphachalasai (2004) examine the post-crisis export performance of Thailand and 

state that real exchange rate depreciation has been a significant determinant of the post-crisis 

export recovery.  
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4. IDENTIFIYING THE UNCOMMON ROUTINES 

Instead of postulating a complete structural model, this section explains the major factors that may 

lead to restructuring of manufacturing and exporting industries in crisis-hit economies. The factors 

leading to restructuring during a crisis may be numerous. All these factors can be broadly classified 

under macroeconomic, welfare economic and financial factors.11  In addition to regulative policies 

of governments, where governments opt to place certain restrictions to protect domestic industries 

or provide special incentives for the sectors that they consider crucial for the country, we consider 

trade financing and change in competitiveness due to price changes in tradable goods, contraction 

in income and redistribution of it and changing consumption and saving patterns. Then we analyze 

the potentiality of any restructuring due to each of these factors. Now we discuss each of them in 

some detail.  

4.1. Change in Relative Prices and Competitiveness Effect 

Two different mechanisms transmitting the impact of crisis on the real sectors can be identified: 

the substantial changes in relative prices and capital outflows with accompanying policies. As a 

result of steep depreciation of the local currency, prices of tradable goods will rise against non-

tradable goods and services. This is usually associated with higher inflation and decline in the 

purchasing power of consumers. The other channel includes huge amount of capital outflows, 

leading usually tight fiscal and monetary policy with contractionary effect on national income, 

making credit constraints of the firms even more dramatic. These purchasing power and credit 

constraint effects are broadly considered to be the forces leading to substantial changes in trade 

structure.  

Devaluation/depreciation of the local currency is one of the major responses of an economy to a 

crisis. Lower valued currency relative to main trading partners’ currencies makes the domestic 

producers of tradable goods more competitive at home and abroad. That will increase export and 

decrease imports. Mexico, for example, experienced an increase in the export volumes more than 

50% in the following two years after its crisis in 1994 by floating its currency (Fingerand and 

Schuknecht, 1999).  

After exchange rate depreciation, the traditional competitiveness effect under liquidity constraints 

comes into play and works as follows: Due to fixed costs of exporting, only more productive firms 

                                                   
11 Depending on the individual perspectives, one can classify the same factors under demand-side, supply-side, 
and regulative elements. We do not exclude the fact that other factors may also be in force in shaping trade 
structure during crises. 
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can profitably export, and some others, though being enough productive, cannot do so because of 

liquidity constraints. Therefore only those productive firms that can generate sufficient liquidity 

from their domestic sales can profitably export. After the depreciation of the exchange rate, 

potential exporters with liquidity constraints gain competitiveness and can profitably export (trade 

increase in extensive margin). Depreciation also helps existing exporters to increase their exports 

(trade increase in intensive margin). 

The short run impact of devaluation has been described as the J-curve: if demand is inelastic in the 

short run, devaluation may have a negative impact on the current account in the short run, before 

the competitiveness effect comes into play and exports catch up. Demand for exports picks up and 

domestic consumers switch their expenditure to domestic products instead of expensive imported 

products. Likewise, foreign consumers may switch their expenditure to lower-priced imported 

products and away from their domestically produced goods and services. 

Firms and other microeconomic agents are supposed to retain the flexibility to adjust to shocks by 

reallocating resources across production plants, economic sectors, and geographic areas. Adjusted 

competitiveness and trade under latest relative prices provide the incentives and mechanisms for 

such reallocations. An undervalued currency can stimulate exports and domestic production 

without biasing incentives toward any particular domestic industry. Unbiased incentives provide 

equal chances for each industry; however, government interventions may distort this situation. In 

the wake of the Asian crisis in 1997-8, there was a sharp increase in demand from abroad, partially 

offsetting the falls in domestic demand. This increase in external demand led exports to rise rapidly 

and imports to fall, and this exceeded in some cases 20 percent of GDP (McKibbin and Martin, 

1999). 

4.2. Trade Financing: Increasing risk perception, capital outflows, credit 

constraints, and tight policies 

The effects of crises on international trade usually come about through the tightening of liquidity 

and shortage in trade finance. The sharp deterioration of domestic economic prospects triggers 

foreign capital to outflow and credit risks to be re-assessed. When combined with tight monetary 

and fiscal policies, crises become the source of a sharp increase in the cost of credit and insurance 

for trade operations. For the firms that rely heavily on external sources of finance, crises in the 

financial sector are likely to place a disproportionately negative impact on them.  
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Economic and financial shocks can affect the corporate sector by restraining credit, including trade 

financing, to investors with precious trading and investment opportunities.12 These shocks can 

cause a real or perceived shortage of capital for banks. As a result, financial sector may become 

unwilling to provide credits even to viable companies and instead may prefer to invest excess 

liquidity in safe assets such as government bonds. That was also the response of Turkish banks 

following 1994, 1999, and 2001 financial crises.  

The level of financial sector development is also found to play substantial role in molding the trade 

structure. Hur et al. (2006) find that economies with higher levels of financial development have 

higher export shares and trade balance in industries with more intangible assets. Weak financial 

institutions increase the uncertainty during crisis times and increased uncertainty about whether 

and at what price loans will be available can also result in a shortage of funds to be borrowed. 

These effects can be particularly severe for bank lending because banks are more likely than other 

financial intermediaries to lend to firms that suffer from a greater degree of informational 

asymmetries (Laeven et al. 2002). 

Moreover, crisis alters the way the risks are perceived and assessed and financial institutions 

become increasingly less willing to supply credit to firms and households. The higher cost of trade 

finance will inescapably connote for firms that some transactions that made economic sense earlier 

are no longer profitable, reducing both trade and investment. Given the general uncertainty about 

market conditions, firms may also not be able to anticipate the level of demand for their products, 

due to contracted domestic demand and uncertain international demand, which may boost due to 

more competitive exchange rate but suffer from second order effect in partner countries due to 

lower export revenues. All these factors can be a triggering source of reshaping in export and 

import structure of an economy. 

4.3. Reshaping Trade Policies: Special Incentives and Protectionism 

Some of the trade policy choices of governments are highlighted in section 3.2 and problems 

associated with higher trade barriers are illuminated. In general, international trade can be distorted 

by economic crises through two channels: credit shortages and lower economic growth. When 

countries experience a negative terms of trade shock or financial crisis, governments and corporate 

borrowers suffer a fall in revenue and make them unable to pay back their financial obligations. 

                                                   
12 See Kashyap and Stein (1994) for a review. 
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That constrains trade finance on trade flows and aggravates the contraction in financial markets 

and real economy. 

Credit shortages may have significant impacts on trade by raising the costs of trade financing. They 

thereby reduce exports and imports. However financial institutions are likely to preserve the credit 

lines of exporters in order to maintain their ability to pay their debt. Credit financed investment 

projects with significant share of imported capital goods are, however, trimmed down. For this 

reason it would be reasonable to think that exporters are likely to benefit more than importers 

during crisis times. Attrition of the home market by the crisis may make domestic producers to 

seek alternative markets to keep the business running and service their financial obligations, thus 

making these firms exporters. 

Second channel is the contraction of the gross output. Under the pressure of various interest 

groups, governments may be tempted to introduce restrictive policies for trade. In this sense, 

protectionism appears to be a tailor-made tool to shelter the domestic producers and raise their 

profitability. Local campaigns like “buy local” by unions or ordinary groups or incentives provided 

by governments when bought domestically may raise protectionist barriers even governments do 

not put any legal restrictions. And all these policies carry risks of retaliatory barriers, which may 

further weaken the economies. 

Economic slowdown following crises prompts calls for government support in many industries 

and governments pick the industries that carry strategic importance in overcoming the crisis and 

maintaining the long-run growth. Though being important trade policy instruments, tariffs and 

subsidies are not the only ways of supporting strategic industries. Other policies like tax 

redemption and extended credit facilities are also preferred in many countries. Governments 

provide subsidies through low-interest loans to the operations of domestic firms to see them 

through difficult economic times. Tax policy can also be designed to favor investment at home 

rather than investment abroad.13 Moreover, some developing countries may defer the collection of 

customs duties on capital goods that are essential for ramping up production of traded goods and 

services. 

                                                   
13 In determining trade policy, Grossman and Helpman (1994) propose a neat solution to the problem of how the 
government simultaneously considers the contributions of numerous lobbies along with consumer welfare, the 
so-called ‘protection for sale’ model. 
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4.4. Contraction / Redistribution of Income and Changing Consumption and 

Savings Behaviors 

Concerning the demand side factors, the contraction of income is the most straightforward 

outcome of crisis and that naturally diminish the demands especially for the goods with higher 

demand elasticity. Several studies have shown that financial crisis is responsible for change in 

income distribution, with especially strong effect on poor people (e.g. Baldacci et al. 2002). As 

household budgets are squeezed, consumers may be forced to change their consumption behavior 

due to contraction and redistribution of income. This would again force the remaining firms to 

adjust to these changes either by searching new markets for their relatively less desired products 

(becomes exporter) or produce only a range of products that consumers are willing to buy 

(contracts range of production / specialize). Income (distribution) effect, when combined with 

credit constraints, may cause some firms to lose their competitiveness against foreign and also 

domestic firms due to financial constraints after a crisis. This process may force some firms to exit 

and encourage others to enter (possibly into most promising sectors). 

The welfare costs of economic crises are particularly large in developing countries. These costs 

come from the direct welfare loss of deviating from a smooth path of consumption that is 

probably optimal for most people. Economic crises, causing output volatility and contraction in 

income, are reflected disproportionately in consumption volatility. Households respond to the 

income, welfare, and relative price effects of these crises by changing the composition of 

consumption basket, smoothing the consumption,14 selling some physical assets and acquiring 

others. Savings, or deferred consumption, may reduce the impact of the crisis 

Crises endanger costly reallocations of income and sharp declines in middle-class standards of 

living. In spite of the way of complexity that they come up, there are reasons to expect that 

financial crises have distributional effects. At times of crisis, wealth transfers take place between 

rich and poor, but also between domestic and foreign investors (and between investors with and 

without access to foreign financial systems) and between uninformed and informed investors. The 

rich (investors and households) are certainly better able to hedge ahead of crises and act quicker as 

crises approach. They are also likely to receive compensation when bank bailouts occur (Halac and 

                                                   
14 Although poor and rich are both hurt by crisis, poor have less leeway to smooth their consumption in response 
to crises. Because of imperfect and segmented capital markets, credit facilities are typically not always available to 
the poor. 
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Schmukler, 2004). Abnormally large contractions in average household income are associated by 

and large with growing inequality15 and the poor are usually disproportionately affected. 

On the welfare impacts of the financial crisis in Indonesia and Thailand in 1998, Friedman and 

Levinsohn (2002) and Bresciani et al. (2002) found that most households were affected by crisis, 

but the urban poor was affected worst; the self-sufficiency of poor rural households in producing 

basic foodstuff alleviated the adverse outcomes of the higher commodity prices. By contrast, the 

rural poor suffered heavily from the economic shock in Thailand, because of their relatively greater 

integration with the market economy than was the case in Indonesia. The financial crisis in 

Argentina in 2002 was also found to have had a striking impact on the real incomes of workers and 

households, with 63% of urban households experiencing real income falls of 20% or more within a 

year (McKenzie (2004)). Indonesia has experienced considerable changes in the consumption of 

expenditure; the share of staple foods increased from 23.1 to 31.7 percent, while that of non-food 

items declined. Household in Thailand increased their real expenditures for essentials (food, fuel, 

medical supplies, etc.) but reduced expenditures for other items (World Bank, 2000) 

The response of households in Indonesia to severe economic crisis was to increase the 

consumption as a share of income and increase the share of staple foods in their consumption 

baskets. Households in Korea and Malaysia responded by increasing the saving rate. By spending 

more on primarily essential items, the consumers changed the composition of consumption 

expenditures significantly (World Bank, 2000). This evidence suggests that crises have impact on 

the consumption and savings behaviors of households and that will have immediate implications 

for the production and trade structure of the economies. 

4.5. Summing up 

All the factors discussed in this section carry potential to affect restructuring in an economy and in 

this process the particularly vulnerable are the firms that export at margin, depend on imported 

inputs, sell goods with high price elasticity, and operate in sectors with high financial dependence. 

Definitely some exporting and non-exporting firms will not survive and that will cause an 

expansion in the markets of surviving firms. Some exporting firms may find it more profitable to 

sell domestically as less productive firms are forced to exit. Similarly for other firms, though being 

productive, demand for their goods may not be sufficient to keep their production profitable and 

need to search for new markets after a crisis. That may push them to discover new export markets 

                                                   
15 See Figure 1 in Ravallion (2007). 
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for their goods that were not being exported previously. Theoretical justification can also be found 

in heterogeneous-firms literature with productivity differences where not all firms in a sector 

export but only the ones which are relatively more productive and thus able to compete in foreign 

markets (see, e.g., Melitz 2003). Again some firms exit after a sharp depreciation due to import 

dependent inputs or other firm specific reasons, like non-hedged foreign exchange liabilities. When 

some economies, as a remedy, increase their protection in trade to help domestic firms to pick up 

faster, this may force some importing firms to enter to the market through FDI (tariff-jumping 

FDI), instead of importing, and stimulate new industries to emerge.16 

Evidently, there are factors in force that can significantly influence the trade pattern of a country in 

various ways and these factors can lead to restructuring in manufacturing and trade activities of 

that economy. All these considerations, however, articulate only the possibility of changes but not 

the necessity of them. Relative strength of an economy and beliefs and expectations of market 

participants may lessen the potential impacts of a crisis on the real economy, regardless of the 

depth of the crisis. In this case, except some temporary adjustment, one should not observe any 

noteworthy adjustment even in the short-run economic indicators. This is especially expected to be 

the case for developed countries. For developing countries, the prospect of structural changes is 

more likely to happen, since the acquaintance and capability of these countries to absorb negative 

shocks is weaker. The strict definition of crisis gives rise to only a few countries to study and the 

reason investigating only a narrow range of countries is that it is not expected from a ‘regular’ 

financial/economic crisis to have path-breaking effect on the specialization pattern and middle-to-

long run growth rates of an economy. If a financial crisis is accompanied with a comparable crisis 

in real economy, it may then be expected a country to have a shock in the sense of idiosyncratic 

shock as defined above and have impact on long run growth rates. 

We do not present any specific model, but each of the studies referred above can be useful in 

understanding the factors that we listed. The reason for not building the paper on a single model is 

that we do not want to restrict the complete restructuring in an economy into a narrow picture. 

There is huge literature in each of these elements (impacts of exchange rate movements, trade 

finance, protectionism, and income on trade) and what really matters is the overall impacts of all 

possible reactions of all actors to crisis and resulting trade structure.17 

                                                   
16 Since most interventions have their own costs and risks, in such an intervention it has to be established that the 
benefits outweigh the costs.  
17 A final remark is in order. Restructuring of economies and change in trade structure are definitely different 
things but we assume that change in trade structure maps the restructuring in manufacturing sector of an 
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5. ESTIMATING THE IMPACTS OF CRISES ON TRADE STRUCTURE 

This section outlines the empirical methodology used in the estimation of trade impact of crisis 

and post crisis adjustments in trade structure. Main identification strategy is the matching 

estimation technique and we attempt to identify the potential links in two steps. In the first step, 

we estimate the probability of crisis under some observable covariates. With this experiment we 

can also observe the determinants of crises in rough way, but the foremost purpose of the first step 

estimation is to find suitable matches by comparing the respective propensity scores (probability of 

being treated) of each units. In the second step, we analyze the impacts of crises on trade structure. 

Below we discuss the alternative measures of trade structure, alternative definitions of crises and 

the methods of estimation in comparison. 

5.1. Defining Trade Structure 

There are plenty of indices available that can be used to quantify and assess the trade structure in 

some form. Instead of embarking on random indices, we will be firmly selective on the alternative 

measures and work with those that are believed to be the most pertinent for the purpose of this 

study. In determining these indices, we consider that it can to some extent map the restructuring in 

domestic manufacturing industry and potential upgrading of production processes.  

Three alternative indices are considered as a proxy for trade structure. In general, trade is said to be 

beneficial to growth if an economy specializes in industries where world demand is strong. To 

capture this proposition, an indicator called ‘trade dissimilarity (or diversification) index’ will be 

used to measure the similarity in an economy’s pattern of trade with world demand. It is defined as 

difference between the share of one particular industry ( j ) in country’s exports and the share of 

that industry in total world export. It is constructed as:  
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Trade dissimilarity index (TDI) ranges from zero to one, with higher values indicating higher 

dissimilarity, or country  exports commodities in industry , where world demand is relatively low. 

It also evaluates if a change in the exports behaviour is oriented towards more dynamic products 

demanded by the rest of the world. It is commonly argued that export diversification is especially 

                                                                                                                                                           
economy. Otherwise, it is not our intention to study the precise impact on the restructuring of manufacturing 
industries. 
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important for developing countries because of their dependence on primary commodities for their 

export revenues. Lower dissimilarity index mean higher diversification and diversification into new 

export products protects economies against unstable price and terms of trade shocks. 

Diversification of export into manufactured commodities would be desirable for developing 

economies as it generates higher and more stable export earnings, creates new jobs and skills, and 

thus develops a better infrastructure with higher growth potential. That would stimulate the 

confidence for the development of even newer export products and thus accelerate the post-crisis 

recovery and promote the long-run growth. 

Apart from the diversification, the technological intensity of the exported goods is also believed to 

be vital for development. A second index is then constructed by grouping manufacturing industries 

into 4 groups based on their technological intensity. This is to measure if a shock brings a country 

to more technology intensive products to export. Hatzichronoglou (1997) provides a classification 

of industrial sectors by level of technological intensity. This approach is also used by Crespo-

Cuaresma and Würz (2005). Table A.1 in appendix shows the list of industries and their assigned 

technological intensity. Index of Technological Intensity (ITI) is calculated as: 
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where   is the export share of group  industry in country  and  is the respective 

technological intensity ranging from 1 to 4. This index ranges from zero to one and higher values 

indicate higher technological intensity in export goods. A change in this index will measure the 

impacts of economic crisis on the structure of trade in an economy in terms of its technological 

intensity.  

Finally, a rather appealing scrutiny is to analyze if products that enjoyed a comparative advantage 

react differently than those that suffered a comparative disadvantage. Having comparative 

advantage in a specific sector is itself not an adequate measure of upgrading in trade structure, 

because having comparative advantage in technology intensive sector is always more desirable 

compared to that in a technologically less intensive sector, like agricultural products. In order to 

take this into account we generate a new index called TICA by aggregating the revealed symmetric 

comparative advantage (RSCA) index multiplied by Index of Trade Intensity, whenever RSCA is 

greater than zero –i.e. when a country has a comparative advantage in certain industry. We thus 

obtain an index measuring how valuable it is to concentrate in those sectors that a country has 
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comparative advantage. For that reason, we call this index ‘technological intensity of comparative 

advantage (TICA)’. The TICA index is defined as 
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where . With the help of this index, we study how valuable it is to gain comparative 

advantage in certain industries. 18 This index has also advantage of taking the second-order impacts 

of crises into account, if any; because gaining comparative advantage is not purely result of any 

single country’s changing trade structure, but also of change in other countries’ trade structure and 

productivities of factors of production.  

A remark on terms of trade changes is in order. It may be well argued that the recovery might be 

captured through the developments in terms of trade, which usually deteriorates dramatically after 

crisis. We argue however that it would be not a reliable indicator of recovery in the context of this 

paper where we pay attention to the nature of recovery. The terms of trade measures only the 

relative price of exports compared to imports and since it is all about prices, it cannot be a reliable 

indicator of long-run growth. Reduction or increase in the unit value of exports, for example, may 

be compensated by equivalent change in the unit value of imports and this indicator may not 

capture the advancement in exporting industries. And highly volatile prices in primary goods may 

change the indicator drastically in many developing countries, without experiencing any 

technological progress. Concisely, the terms of trade shocks are shocks to a country’s income but 

they are not shocks to a country’s productivity. 

For example, after sharp deterioration in the terms of trade during 1980’s, many countries in Latin 

America have sought to increase their exports to generate extra capital flows so as to serve their 

debts. That however merely led to a reduction in export prices, deteriorating the terms of trade 

further. However, increasing exports might have increased the productivity and generated new 

skills when adapting the goods into new markets. When accompanied by productivity growth in 

the exporting industries, deterioration in the terms of trade due to lower export prices does not 

necessarily mean a loss of real income. It only means that part of the productivity gains are accrued 

to the importing countries instead of domestic economy. 

                                                   
18 Despite of some theoretical limitations on the revealed comparative advantage (rca), Laursen (2000) argues that 
rca is a better measure compared to other frequently used measures of comparative advantage, like chi square 
measure, and a change in the RCA is consistent with changes in relative factor endowments and productivity of 
countries (Marchese and Simone 1989), and using TICA index in this context should be considered as suitable. 
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5.2. Defining Crisis 

As discussed more in detail in section 3.1, we need an inclusive definition of crisis so as to examine 

the post-crisis development in trade structure. In defining crisis, we focus on changes in two major 

economic indicators, requiring literally an economy to be hit severely. These are the massive 

change in the real value of domestic currency and the severe contraction in national income. 

Various other indicators in the literature are being used in defining (financial) crisis, including 

reduction of foreign exchange reserves, a share of non-performing loans greater than 10% of the 

banking sector total assets, or a cost of rescue operations greater than 2% of GDP.19 It is evidently 

not sufficient to rely just on these ex-ante indicators of crisis without knowing if these are really 

“abnormally severe and distinctive” events in any crisis-hit country. Therefore we need to know 

ex-post changes in output and it is for this reason necessary to include the contraction in GDP 

growth rates to above indicators to observe and take the potential effects on real economy into 

account. 

More explicitly, if a country experiences depreciation more than 20% and GDP declines more than 

two standard deviations from the average growth rate between 1980 and 2007, that country will be 

considered to have an economic crisis.20 Among 110 countries21, twelve of them (with two separate 

episodes in Turkey) are found to be fitting to these specifications within the period from 1985 to 

2002 and these economies will be investigated in this paper. In order to verify above criteria, the 

countries that do not match with those listed in Demirguc-Kunt and Detragiache (2005) are 

dropped. In Demirguc-Kunt and Detragiache (2005) authors provide a list of countries that 

experienced a financial crisis between the years 1980 and 2002. The final list of the countries and 

years of crises are given in Table 2.  

 

                                                   
19 See Demirguc-Kunt and Detragiache (2005) for various indicators used in the definition of crisis. 
20 Hnatkovska and Loayza (2005) distinguish between ‘normal’ volatility (repeated but small cyclical movements) 
and ‘crisis’ volatility (sharp negative fluctuations). They define crisis volatility as the portion of the standard 
deviation of GDP growth that corresponds to downward deviations below a certain threshold and this threshold 
is set equal to one standard deviation of the world distribution of overall volatility measures (thus, it is common 
to all countries). With such characterization, they found that the effect of a one-standard-deviation increase in 
crisis volatility is almost twice as large as that of one in total volatility—a loss of 2.15 percentage points of per 
capita GDP growth. On the other hand, we used the downward deviation in per capita growth rates more than 
two-standard-deviation from average growth rates of each country. Therefore, we believe that our measure indeed 
captures the real severe economic shocks. 
21 From the all countries for which the date is available at WDI database, small countries (with population less 
than one million), oil exporting countries, newly independent countries (including the former Soviet Union 
countries), and major conflict areas are excluded. Therefore the above experiment is conducted for the remaining 
110 countries. Exclusion of former Soviet Union countries, though none of them classified as crises economies in 
Demirguc-Kunt and Detragiache (2005), was due to their different nature of transformation to market economy. 
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Table 1: List of Countries Identified as Crisis Countries 

 Country Year 
Contraction 

Rate 

Real 
Depreciation 

Rate 

Average 
Growth* 

Standard 
Deviation of 

Growth* 
1 Argentina 2002 -10.89 175.92 2.358 6.574 
2 Ecuador 1999 -6.30 23.48 2.747 3.079 
3 Indonesia 1998 -13.13 168.91 5.447 4.257 
4 Italy 1993 -0.89 23.77 1.798 1.261 
5 Rep. of Korea 1998 -6.85 41.50 6.456 3.822 
6 Malaysia 1998 -7.36 31.00 6.202 3.928
7 Mexico 1995 -6.22 52.32 2.873 3.556 
8 Sweden 1993 -1.99 30.63 2.215 1.758 
9 Thailand 1998 -10.51 22.63 5.922 4.393 
10 Turkey 1994 -4.67 66.53 4.372 4.268 
11 Turkey 2001 -5.70 43.18 4.372 4.268 
12 Uruguay 2002 -11.03 40.94 2.101 5.814 
NOTES: Table lists the countries experienced real depreciation more than 20% in a given year and GDP fall 
more than two standard deviations away from mean growth rate. This experiment is conducted for 110 countries 
from 1980 to 2007. Countries selected if they fit the above mentioned criteria between 1985 and 2002 and 
experienced a banking crisis as identified in Demirguc-Kunt and Detragiache (2005). 
* Calculated for the years between 1980 and 2007. 
 

Alternatively, we also check the impacts under different definition of crisis, namely financial crisis 

idendified by Demirguc-Kunt and Detragiache (2005). The number of crisis episodes in their study 

is 77, a sizable increase compared to our original definition. Another important property in 

identification of crisis is that the approximate duration of each crisis episodes is also reported, so 

we do not need to make the assumption that each crisis has impact for five successive years 

following Barro (2001). 

5.3. Estimation Strategy 

In quantifying the causal linkage between severe economic crises and trade structure, we confront 

with two major obstacles. Though providing some clues, previous works in international trade 

literature do not provide what are the exact determinants of trade structure and in which way they 

affect the structure of trade. The same difficulty emerges in defining crisis as well. Therefore we 

need an estimation strategy that can avoid making strong assumptions about functional form, at 

the same time, cope with the possibility of non-random selection (experiencing crisis). In the 

present context, matching approach is a suitable empirical strategy to study the impacts for those 
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countries that are treated (or hit by crisis).22 Yet, when the treated units are small in numbers and 

their probability to get the treatment is estimated to be large, then it is hard to find suitable control 

units, because it is likely that these untreated units have low estimated propensity to be treated. 

That produces two major problems: one is the enormous gap in probability of experiencing crisis 

between the two groups when constructing the matches and the other is that the number of 

countries matched with a single untreated country can be high. Therefore, we may need a 

complementary estimation strategy when working with only a few treated countries. Since we have 

two different sets of treated countries under different crisis definition, each of these may require 

different approaches. 

Running a regression like it it it itTS C Xα γ β ε= + + +  is the ordinary way of estimating the 

treatment impact. Here, X  is a vector of control variables, C  is a dummy for participation and γ  

measures the treatment effect.  Composite error term includes time-invariant country fixed 

unobserved heterogeneity and a random / idiosyncratic term: it i itε η ω= + . Higher iη  makes the 

countries more likely to experience a crisis, but it is also more likely to have impact on trade 

structure, so iη  is not independent of itC . This unobserved effect that vary from country to 

country makes it difficult to compare participants and non-participants. The estimation techniques 

adopted in this study that can deal with these problems include matching and system GMM 

estimation strategies.23  

Using matching strategy instead of a regression provides some advantages. The basic idea in 

matching strategy is to choose comparison group members who are very similar to treatment 

group on the basis of observed characteristics. So we are still controlling only for observable 

characteristics. However, we do not need to impose a functional form anymore. We also compare 

only comparable country sets with the common support assumption made in matching estimation. 

                                                   
22 Estimating average treatment effects has become important in the program evaluation literature, such as in the 
evaluation of active labor market policies, but the methods are applicable when the explanatory variable of 
interest is any binary variable. Examples for usage of the matching method can be found in very diverse fields of 
study. Demirgüç-Kunt and Detragiache (2002) use a standard treatment effect model in examining the impact of 
the implementation of deposit insurance on the probability of a banking crisis. Hitt and Frei (2002) analyze the 
effect of online banking on the profitability of customers Hujer and Radic (2005) analyze the effects of subsidies 
on the innovation activities of firms in Germany. 
23 For identification, the assignment to treatment should not be associated with any part of TS not determined by 
the treatment. This assumption does not work where units choose their value of C. In our case, we do not need to 
spend much effort to prove that none of the countries deliberately choose to have crisis.  
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Let (1)iY  and (0)iY  denote the two potential outcomes for country i , C  the treatment status 

(being hit by crisis, 1C = , or not, 0C = ), and TS  the trade structure. What we are interested in is 

the average treatment (or causal) effect of crisis on trade structure: 1 0( | 1)i i iY E TS TS C= − = , 

that is the difference between the level of trade structure obtained from the treatment and what it 

would have attained otherwise. Since the respective counterfactual is unobservable, the causal 

effect, defined as the difference of the two potential outcomes, cannot be estimated. This is not the 

same as comparing trade structure of the countries that did and did not experience a crisis, which is 

1 0( | 1) ( | 0)i i i iD E TS C E TS C Y λ= = − = = +  the treatment effect plus a bias and bias can be 

derived as 0 0( | 1) ( | 0)i i i iE TS C E TS Cλ = = − =   

If assignment to treatment is random, potential outcomes will be independent of the treatment 

status, (1), (0)Y Y C⊥ . Randomization ensures that the sample selection bias is zero. But crises 

occur non-randomly, usually after deterioration of some fundamentals. As explained earlier, 

however, crisis can happen even in the absence of any macroeconomic imbalances and despite of 

sound economic fundamentals, which can be then considered as idiosyncratic shock. That may add 

some randomization, but does not suffice to claim that crisis episodes are all random. In 

observational data, therefore, several assumptions have to be made for identification, as carefully 

sketched out in the evaluation literature.24 These are the conditional independence assumption, 

common support, and known propensity score. The most crucial assumption is the conditional 

independence assumption.  

Assumption 1: Conditional Independence Assumption (Selection on observables – Unconfoundedness): Let X  

denote a matrix of predetermined treatment observable variables for each country, then  

(1), (0) |Y Y C X⊥ . 

That is, the assignment is independent of the potential outcome conditional on the values of 

suitably chosen covariates. This assumption implies that the selection into treatment depends only 

on the observables vector X .  

{ (1) | 0, } { (1) | 1, } { (1) | }i i i i iE Y C X E Y C X E Y X= = = =  

                                                   
24 See, e.g., Lechner (2001b), Heckman et al. (2000), and Dehejia and Wahba (1999) for more detailed discussions 
of matching estimators. 
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Conditional on the vector of covariates ( X ) upon which observations are matched, expected value 

of trade structure should be the same for treated and untreated countries.25 

Hausmann and Rodrik (2003) provide some anecdotal evidence which suggests that successful new 

industries often arise for idiosyncratic reasons. As they put, there is much randomness in the 

process of discovering what one can be good at. Additionally we make a crucial assumption 

concerning the firms and we assume that they do not expect crisis, even if they expect, they do not 

know the time of crisis. Therefore it is totally random for firms to experience crisis and crises can 

be considered as exogenous shocks. So the assumption can be accepted without further discussion. 

Assumption 2: Common Support Condition: The counterfactual outcome is not identified for units 

outside the common support region. For that reason, those countries in the control (treatment) 

group that fall outside the support of the treatment (control) group are removed from the sample. 

The basic criterion of this approach is to delete all observations whose propensity score is smaller 

than the minimum and larger than the maximum in the opposite group (Caliendo and Kopeinig, 

2008). This condition ensures that countries with the same X values have a positive probability of 

being both treated and untreated. Heckman et al. (1997) point out that a violation of the common 

support condition is a major source of evaluation bias as conventionally measured. Therefore only 

the subset of the comparison group that is comparable to the treatment group should be used in 

the analysis.26 

Assumption 3: Known Propensity Score: Rosenbaum and Rubin (1983) showed that if 

unconfoundedness is valid and the two treatments are independent of the assignment conditional 

on X , then they are also independent conditional on specific functions of X  that fulfill the so-

called balancing score property. One commonly used balancing score, suggested by Rosenbaum 

and Rubin, is the propensity score. The propensity score is the conditional probability of receiving 

the treatment given the pre-treatment conditions, denoted as ( )p x , which reduces the dimension 

of the conditioning vector X  to one. The property of the propensity score implies that if 

(1), (0) |Y Y C X⊥ , then (1), (0) | ( )Y Y C p x⊥ . This property implies that observations with the 

same propensity score, independent of their treatment status, have the same distribution of 

                                                   
25 When comparing the outcome means for participants and non-participants, it will be assumed that all X's are 
observable, so that they can be controlled for. That leads to quasi-randomization conditional on the observables 
X. 
 
26 Lechner (2001a) argues that imposing the common support restriction is not necessarily better, because some 
high quality matches may be lost at the boundaries of the common support and the sample may be considerably 
reduced. 
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observable covariates.27 The balancing property of the propensity score also implies that 

assignment to treatment is random for given propensity score and therefore treated and control 

units are approximately observationally the same. 

Under these assumptions, there are alternative matching algorithms to use and match the sample.28 

From which we decide on using Nearest-Neighbor (NN) and Kernel matching. In NN matching 

all units find a match but some of these matches can be fairly poor because of the significant 

differences in propensity scores between matched units. Kernel matching method offers a solution 

to this problem by using the weighted averages of all cases in the control group to estimate 

counterfactual outcomes. Weights are inversely proportional to the distance between the 

propensity scores of treated and control units.29 A third matching estimator we use is the direct 

matching developed by Abadie and Imbens (2002). Their approach is based on matching on 

multidimensional covariates (not on propensity score), which can theoretically lead to substantial 

bias. In section 7.1 we reestimate with their bias-corrected matching estimator, which is supposed 

to leave only little remaining bias (Abadie et al. 2004). 

In working with propensity scores, however, we face another intricacy. In identifying the crisis-hit 

countries, we put stricter measures that leave only 12 countries, with extremely high estimated 

propensity scores or probability to experience a crisis. Therefore, with the common support 

assumption highlighted above, we may not find suitable matches for some of the countries. Even if 

we find a match, the quality of the matches may be poor and same match may have to be used 

repeatedly when using nearest-neighbor matching strategy. That is, the number of times that any 

observation i  is used as a match for the observations of the opposite treatment group may be 

relatively high. That may cast doubt on the robustness of the results that we obtain. For this 

reason, in our sample with strict measure of crisis, we alternatively present regression estimation 

result estimated by system GMM estimation and fixed effect estimation techniques.  

                                                   
27 In a randomized experiment, every unit has an equal probability of receiving the treatment. Since random 
assignment is, by definition, independent of all conditioning variables, the propensity to receive a treatment is the 
same for all subjects regardless of whether we condition on X. Under the estimated propensity score, units with 
the same predicted probability of treatment but with different treatment status differ only on their error term in 
the propensity score estimation and this error term is assumed to be independent of the background attributes. 
This assumption eliminates the bias in the estimation. 
28 See Caliendo and Kopeinig (2008) for a discussion of alternative matching algorithms. 
29 As Caliendo and Kopeinig (2008) note, the common support condition outlined above is more important for 
the implementation of kernel matching than it is for the implementation of NN matching, because with kernel 
matching all untreated observations are used to estimate the missing counterfactual outcome, whereas with NN 
matching only the closest neighbor is used. 
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Justification for using dynamic estimation method instead of a static one comes from the 

arguments put by Eichengreen and Irwin (1997). Eichengreen and Irwin argue that past trade 

patterns influence current trade flows. We use standard system GMM estimation technique 

developed by Arellano and Bover (1995) and Blundell and Bond (1998) for dynamic panel data 

estimations. This approach can address the common problems in growth models like endogeneity, 

measurement error and omitted variables problems.30 For those who put reservation on the 

dynamic nature of trade structure, we also present the classical fixed effect estimation results. We 

employ the same methodology for the extended sample with moderate definition of crisis and 

compare the results with that of matching estimator. Generally, panel data models eliminate the 

bias due to some unobserved factors, as fixed effect and first difference estimators do, but in many 

cases it is hard to believe that all of the selection on unobservables is due to time-invariant country 

specific factors.31 In our case, we can plainly assume that unobserved factors in determining trade 

structure are all country specific32 and usual panel data estimators can predict without any serious 

problem. Therefore, in regression estimations we use both first difference estimator (system 

GMM) and fixed effect estimator. 

It remains finally one critical issue to be determined. It is the selection of appropriate control 

variables which are crucial for identification. Beyond the determinants of crisis, determinants of 

trade structure are poorly known and empirically less established. Depending on the economic 

theory, it is considered to be appropriate to add the variables like openness ratio, trade protection, 

and stock of natural resources as control variables. A measure of financial development will be 

included because deficiency of financial markets is usually the main triggering source of crises and 

the level of financial sector development (and its recovery) is going to be decisive in post-crisis 

developments for both trade and growth. A good functioning financial system means transferring 

funds from agents with surplus of resources to agents whose investment opportunities exceed their 

current resources. Especially during and after crises, this may be heavily affected and previously 

mentioned credit borrowing constraints may arise.  

The explanatory variables for predicting crisis are akin to those suggested by Demirgüç-Kunt and 

Detragiache (1997) and are as follows: GDP growth rate, depreciation rate of the currency, current 

                                                   
30 See Blundell, Bond and Windmeijer (2000) for more detailed discussion of dynamic panel data estimations. 
31 These unobserved factors are assumed to be random when estimating the propensity via probit estimation and 
fixed when estimating the impacts on trade structure. 
32 The logic goes as follows. Geographical and historical factors providing certain advantages, cultural factors 
affecting the business attitudes, and other factors shaping the overall business environment can all be considered 
as country fixed effects influencing the process of trade structure formation.  
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account surplus, real interest rate, inflation rate, share of domestic credit provided by domestic 

banks in GDP, and an index of capital account openness.
 
The main covariates used in our 

estimation of trade structure include per capita income growth, financial sector development index, 

trade openness, trade protection rate, share of arable land in total land area, ratio of food exports 

to merchandise exports. Barro (2001) finds evidence that a crisis has usually effect on the economy 

for the following five years and no further effect beyond five-year period. For this reason, we 

estimate the impacts of crisis for up to five consecutive years after a crisis. 

6. FINDINGS 

This section presents the findings of the estimations for each type of trade structure index under 

two different crisis definitions. Our a priori conviction is that severe economic crisis should have 

more significant impacts compared to financial crisis, either destructive or constructive. Especially 

ITI and TICA indexes are expected to change with economic crisis, but not with financial crisis. 

6.1. Severe Economic Crisis 

Before we proceed, we first present the propensity score estimation results. Below is the estimation 

results of propensity score for the severely hit economies. Probit estimation is used in estimating 

the propensity scores. Higher real interest rates, higher real depreciation of local currency, lower 

inflation rate, lower growth rate, and higher domestic credit provided by banking sector are all 

found to have positive impact on economic crisis. Other than the rather odd findings for the 

estimated impacts of inflation and current account balance, findings in general appear to be in line 

of the common economic wisdom. 

TABLE 3: Estimation of Propensity Score – Covariates 
Dependent Variable: Severe economic crisis 
Covariates: Estimated coefficient Standard error 

Real Interest Rate 0.124** (0.057) 
Inflation (GDP deflator) -0.018*** (0.006) 
GDP per capital growth -.817*** (0.318) 
Real depreciation rate 0.149*** (0.045) 
Current account balance (% of GDP) 0.327** (0.150) 
Domestic credit by banking sector (% of GDP) 0.029* (0.016) 
Financial openness index (KAOPEN) 1.020 (0.886) 
Constant 4.114+ (3.902) 
NOTES: Table reports the estimated coefficients for crisis variable. Propensity score is obtained by probit. Standard errors are 
in parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001. 
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6.1.1. Trade Dissimilarity Index (TDI) 

As outlined in section 5.1, trade dissimilarity index measures the similarity in an economy’s export 

structure with world demand. Lower dissimilarity index means higher diversification and 

diversification into new export products protects economies against unstable price and terms of 

trade shocks and generates higher and more stable export earnings.33 The estimation results are 

given in Table 4. We present the results obtained from three different matching algorithms and 

two different regression estimates. 

TABLE 4: Impacts of Severe Economic Crisis on Trade Structure – TDI 

 
Matching Regression 

Nearest-
Neighbor 
matching 

Kernel 
matching Direct matching System GMM 

estimation 
Fixed effect 
estimation 

  

TDI (t) 
-0.119 -0.093 -0.106*** 0.004 -0.003 
(0.212) (0.121) (0.003) (0.391) (0.844) 

TDI (t+1) 
-0.128 -0.107 -0.102*** -0.004 -0.005 
(0.161) (0.115) (0.004) (0.346) (0.759) 

TDI (t+2) 
-0.138* -0.113** -0.119+ -0.017*** -0.025* 
(0.090) (0.026) (0.001) (0.003) (0.092) 

TDI (t+3) 
-0.131* -0.135** -0.101*** -0.017+ -0.028* 
(0.078) (0.034) (0.001) (0.000) (0.066) 

TDI (t+4) 
-0.100 -0.117 -0.060 -0.005 -0.019 
(0.263) (0.118) (0.231) (0.147) (0.288) 

TDI (t+5) 
-0.219** -0.201*** -0.111*** -0.020+ -0.023 
(0.045) (0.006) (0.003) (0.000) (0.169) 

NOTES: Table report estimation results for Trade Diversification Index (TDI). First three columns report the results 
obtained from propensity score (NN and Kernel) and direct matching, next two columns report the results of system 
GMM estimation results and fixed estimation results where crisis variable is treated exogenous. Control variables in all 
of the estimations for trade structure are income level, financial development index, share of trade in GDP, share of 
food export in total merchandise export, average trade protection rate, and logarithm of total population. The respective 
variables for crisis are real depreciation rate, real interest rate, inflation, GDP per capita growth rate, current account 
balance, domestic credit provided by banking sector (% of GDP), and financial openness index. System GMM 
estimation passes the Sargan test of overidentifying restriction and Arellano-Bond test of second-order autocorrelation. 
P values are in parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001.  
 

Matching estimation results suggest that there is strong impact of crisis on the diversification of 

trade, especially two, three and five years later the crisis take place. Regression estimation also finds 

similar results but the degree of impact becomes weaker. There is evidently no immediate response 
                                                   
33 Although not presented here, we also tested the relation between diversification and income level and we found 
that TDI is negative and significant, confirming the preposition that lower dissimilarity or higher diversification is 
associated with higher income levels.  
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to crisis and it takes about two years to manage to export the goods in more variety and in proper 

proportion. None of the estimators estimate a negative impact on diversification, so countries do 

not concentrate on a narrow range of export commodities after crisis. 

6.1.2. Index of Technological Intensity (ITI) 

Technological upgrade following crisis is only expected if some form of creative destruction is 

industrial activities is observed. Otherwise, in a severely hit economy we immediately expect that 

the productive sources of manufacturing are seriously damaged and the economy lost important 

competitiveness compared to previous periods. What we found in the previous subsection is that 

countries start diversifying their exports about two years later and that could reflect the new export 

commodities with higher technological intensity. Our estimation findings are provided in Table 5. 

TABLE 5: Impacts of Severe Economic Crisis on Trade Structure – ITI 

 
Matching Regression 

Nearest-
Neighbor 
matching 

Kernel 
matching Direct matching System GMM 

estimation 
Fixed effect 
estimation 

      

ITI (t) 
0.017 0.032 -0.008 -0.031** -0.033* 

(0.879) (0.698) (0.772) (0.045) (0.065) 

ITI (t+1) 
0.026 0.047 0.011 0.022 -0.012 

(0.809) (0.561) (0.747) (0.370) (0.416) 

ITI (t+2) 
0.043 0.065 0.025 0.053** -0.001 

(0.630) (0.499) (0.422) (0.042) (0.970) 

ITI (t+3) 
0.049 0.080 0.019 0.007 0.003 

(0.652) (0.437) (0.566) (0.806) (0.855) 

ITI (t+4) 
0.048 0.076 0.007 0.047** 0.022 

(0.693) (0.463) (0.862) (0.039) (0.209) 

ITI (t+5) 
0.128 0.134 0.073 0.037** 0.013 

(0.263) (0.248) (0.119) (0.034) (0.421) 
NOTES: Table report estimation results for Index of Technological Intensity (ITI). First three columns report the 
results obtained from propensity score (NN and Kernel) and direct matching, next two columns report the results of 
system GMM estimation results and fixed estimation results where crisis variable is treated exogenous. Control variables 
in all of the estimations for trade structure are income level, financial development index, share of trade in GDP, share 
of food export in total merchandise export, average trade protection rate, and value added in manufacture. The 
respective variables for crisis are real depreciation rate, real interest rate, inflation, GDP per capita growth rate, current 
account balance, domestic credit provided by banking sector (% of GDP), and financial openness index. P values are in 
parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001.
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Although we found that economies tend to diversify their exports, we detect no improvement on 

the technological intensity of the goods exported. This is verified under different matching 

algorithms. Regression estimation provides mixed results. When crisis hits, economies export 

technologically less intensive goods and may recover after two years. Recovery is not verified by 

the fixed effect estimation. As a result, we can reject the hypothesis of creative destruction without 

any doubt and say that countries, even if they are hit severely by economic crisis, do not experience 

significant improvement in their technological intensity of exported goods. 

6.1.3. Technological Intensity of Comparative Advantage (TICA) 

The very same argument can be put forward for technological intensity of export goods in which 

countries have comparative advantage as in the previous subsection and one can argue that a 

country can obtain comparative advantage in technologically more intensive sectors, perhaps with 

the help of second order effects, after being severely hit by crisis. 

TABLE 6: Impacts of Severe Economic Crisis on Trade Structure – TICA 

 
Matching Regression 

Nearest-
Neighbor 
matching 

Kernel 
matching Direct matching System GMM 

estimation 
Fixed effect 
estimation 

      

TICA (t) 
-0.944 -0.530 -0.782 -0.475* -0.842** 
(0.640) (0.700) (0.163) (0.078) (0.019) 

TICA (t+1) 
-0.781 -0.299 -0.580 0.154 -0.507* 
(0.674) (0.827) (0.267) (0.608) (0.084) 

TICA (t+2) 
-0.502 0.093 -0.372 0.613** -0.300 
(0.765) (0.941) (0.484) (0.044) (0.308) 

TICA (t+3) 
-0.289 0.306 -0.398 0.537 -0.275 
(0.880) (0.832) (0.543) (0.221) (0.370) 

TICA (t+4) 
-0.028 0.316 -0.443 0.800 0.274 
(0.990) (0.863) (0.553) (0.140) (0.446) 

TICA (t+5) 
1.068 1.259 0.636 0.585* 0.007 

(0.594) (0.504) (0.489) (0.055) (0.984) 
NOTES: Table report estimation results for Technologically Intensive Comparative Advantage (TICA). First three 
columns report the results obtained from propensity score (NN and Kernel) and direct matching, next two columns 
report the results of system GMM estimation results and fixed estimation results where crisis variable is treated 
exogenous. Control variables in all of the estimations for trade structure are income level, financial development index, 
share of trade in GDP, share of food export in total merchandise export, average trade protection rate, and value added 
in manufacture. The respective variables for crisis are real depreciation rate, real interest rate, inflation, GDP per capita 
growth rate, current account balance, domestic credit provided by banking sector (% of GDP), and financial openness 
index. P values are in parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001. 
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Findings however do not confirm these predictions (see Table 6). Matching estimators do not 

estimate any significant impact of crisis on the TICA index. So we can read this result as that even 

quite severe crisis cannot change the comparative advantage of countries and its technological 

intensity. If we rely on the regression estimations, however, we would find a negative impact on 

the TICA index at the crisis year and recovery after two and five years. Fixed effect estimation 

does not predict a recovery at all. 

Our overall conclusion from our principal estimation technique (matching estimation) for all types 

of trade structure definition is as follows. Economic crises have significant impact on 

diversification of export structure beginning after two years. That should reflect the extended 

alternative market search of crisis-hit firms, diversifying the export structure and exporting the 

goods for which there exists world demand. On the other hand, economic crisis has hardly any 

impact on technologically upgrading the export structure and in shifting countries’ comparative 

advantage to technologically more intensive industries. That reveals that there is no significant 

restructuring in economies that can produce important developmental advantages in the long run. 

All the evidence combined, overall process can be interpreted as a process where economies build 

up their export commodities and experience a clear improvement in trade structure but this 

expansion does not come along with an upgrade in the technological intensity of these 

commodities. 

6.2. Financial Crisis 

In the previous section, we used a quite strict measure of crisis and worked with only 11 countries 

identified from more than 110 countries over a period of 17 years as economies that experienced 

economic crises with substantial impacts on real economy. We now relax this measure and use 

more common methods in understanding the impacts of crises. For this purpose we use the 

financial crisis definition of Demirguc-Kunt and Detriagche (2005). The authors present also the 

approximate duration of each crisis episodes and that slightly alters the estimation method. We 

now use a separate dummy variable for each year the crisis keeps on distressing, as opposed to lags 

of crisis used in the previous section. 

In this section, our reservation for matching estimator disappears and we can solely work with 

matching estimators without consulting regression estimators. A quick glance at the kernel density 

of the propensity scores of two types of crises (Figure 3) reveal that we can find better matches 
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under financial crisis compared to economic crisis. For this reason, though we present the findings 

obtained from regression estimations, we do not interpret these results. 

 

FIGURE 3: Kernel Density Estimation of Propensity Score 

Kernel Density Estimation (Economic Crisis) Kernel Density Estimation (Financial Crisis) 

 

6.2.1. Trade Dissimilarity Index (TDI) 

Though not as strong as economic crisis, there are still important arguments that financial crisis 

can have significant impact on the diversification of the export structure. Credit constraint and 

limited borrowing ability of firms constitute the most straightforward arguments in this context. 

Findings are reported in Table 7. Expectedly, we find positive impact on the diversification of 

exports and that takes place in the second year of the crisis.34 No further impact is estimated for 

the following years. That is verified with all type of matching estimator used. Direct matching 

approach additionally estimates a diversification effect in the crisis year.  

Compared to economic crisis, diversification starts earlier but ends earlier too. That should reflect 

the fact that severe economic crises do not allow for quick reaction and hence recovery, but 

financial crises do not contain all the productive sources for long term, thus firms find chance to 

pick up faster by improving their previous conditions. That includes exporting more varieties to 

more destinations. 

 
                                                   
34 Note that in estimating the impacts under financial crisis, we use dummy variable for each year the crisis has 
impact (see section 5.2). Therefore if we observe any impact after the crisis year, that should be interpreted as the 
impact on those countries in which financial crisis has still not ended. 
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TABLE 7: Impacts of Financial Crisis on Trade Structure – TDI 

 

Matching Regression 

Propensity score matching Direct 
matching 

System GMM 
estimation 

Fixed effect 
estimation Nearest-

Neighbor Kernel 
   

TDI (t) 
-0.047 -0.049 -0.029* 0.004 -0.006 
(0.308) (0.153) (0.066) (0.562) (0.566) 

TDI (t+1) 
-0.147*** -0.103** -0.031* 0.011 -0.010 

(0.004) (0.014) (0.078) (0.138) (0.379) 

TDI (t+2) 
-0.025 -0.019 -0.028 -0.006 -0.012 
(0.640) (0.618) (0.184) (0.411) (0.275) 

TDI (t+3) 
-0.041 -0.033 -0.011 -0.022*** -0.024** 
(0.411) (0.453) (0.558) (0.003) (0.024) 

TDI (t+4) 
-0.009 -0.050 -0.012 0.012 0.002 
(0.853) (0.329) (0.618) (0.193) (0.893) 

TDI (t+5) 
0.015 -0.032 -0.007 0.007 0.003 

(0.819) (0.480) (0.765) (0.559) (0.881) 
NOTES: Table report estimation results for Trade Diversification Index (TDI). First three columns report the results 
obtained from propensity score (NN and Kernel) and direct matching, next two columns report the results of system 
GMM estimation results and fixed estimation results where crisis variable is treated exogenous. Control variables in all 
of the estimations for trade structure are income level, financial development index, share of trade in GDP, share of 
food export in total merchandise export, average trade protection rate, and value added in manufacture. The respective 
variables for crisis are real depreciation rate, real interest rate, inflation, GDP per capita growth rate, current account 
balance, domestic credit provided by banking sector (% of GDP), and financial openness index. P values are in 
parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001.
 

6.2.2. Index Technological Intensity (ITI) 

Technological upgrade is hardly expected following financial crisis, because there is no reasonable 

explanation for significant restructuring in manufacturing sectors. However, we find positive 

impact of crisis on the countries in which crisis has impact at least two years. That is, countries 

experience an improvement in technological intensity of what they export. Contrary to propensity 

score matching, direct matching approach does not provide any sign of improvement. Compared 

to the case of economic crisis, where matching estimation yield no significant results, it is 

surprising that financial crises are more influential than economic crisis in shifting the technological 

contents of the goods exported. (We do not confirm this result yet, as regression estimation 

provides the opposite results). 
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TABLE 8: Impacts of Financial Crisis on Trade Structure – ITI 

 

Matching Regression 

Propensity score matching Direct 
matching 

System GMM 
estimation 

Fixed effect 
estimation Nearest-

Neighbor Kernel 
   

ITI (t) 
0.034 0.046 0.009 -0.001 -0.001 

(0.302) (0.106) (0.476) (0.951) (0.924) 

ITI (t+1) 
0.110** 0.102*** 0.013 -0.011** -0.023** 
(0.012) (0.004) (0.396) (0.050) (0.027) 

ITI (t+2) 
0.031 0.017 0.001 0.002 -0.008 

(0.426) (0.557) (0.943) (0.655) (0.444) 

ITI (t+3) 
0.054 0.046 -0.005 -0.005 -0.005 

(0.257) (0.281) (0.740) (0.573) (0.638) 

ITI (t+4) 
0.055 0.073 0.013 -0.010 0.006 

(0.263) (0.120) (0.561) (0.186) (0.618) 

ITI (t+5) 
0.021 0.045 0.012 0.001 0.023 

(0.707) (0.344) (0.498) (0.936) (0.153) 
NOTES: Table report estimation results for Index of Technological Intensity (ITI). First three columns report the 
results obtained from propensity score (NN and Kernel) and direct matching, next two columns report the results of 
system GMM estimation results and fixed estimation results where crisis variable is treated exogenous. Control variables 
in all of the estimations for trade structure are income level, financial development index, share of trade in GDP, share 
of food export in total merchandise export, average trade protection rate, and value added in manufacture. The 
respective variables for crisis are real depreciation rate, real interest rate, inflation, GDP per capita growth rate, current 
account balance, domestic credit provided by banking sector (% of GDP), and financial openness index. P values are in 
parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001.
 

6.2.3. Technological Intensity of Comparative Advantage (TICA) 

Instead of overall technological intensity of the exported goods, we take the comparative 

advantage of the countries into account and use an index measuring how valuable it is to have 

comparative advantage on certain industries. That was the purpose of our third index and it will be 

useful in analyzing the post crisis dynamics in the goods that countries have comparative 

advantage. Estimation results under financial crises are reported in Table 9.  

As in the ITI index, the TICA index increases in the second year of the crisis. Again direct 

matching approach does not confirm this result (and regression estimation provides the opposite, 

so we do not confirm the results yet). 
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TABLE 9: Impacts of Financial Crisis on Trade Structure – TICA 

 

Matching Regression 

Propensity score matching Direct 
matching 

System GMM 
estimation 

Fixed effect 
estimation Nearest-

Neighbor Kernel 
   

TICA (t) 
0.556 0.868* 0.007 -0.032 -0.053 

(0.352) (0.066) (0.978) (0.808) (0.730) 

TICA (t+1) 
1.637** 1.503*** 0.081 -0.355*** -0.432** 
(0.020) (0.004) (0.796) (0.004) (0.040) 

TICA (t+2) 
0.532 0.738 -0.065 0.167 -0.232 

(0.419) (0.127) (0.820) (0.171) (0.289) 

TICA (t+3) 
1.007 0.965* -0.082 0.012 -0.172 

(0.235) (0.054) (0.779) (0.881) (0.397) 

TICA (t+4) 
1.316 1.134* 0.244 -0.124 0.082 

(0.125) (0.061) (0.600) (0.378) (0.614) 

TICA (t+5) 
0.356 1.135 0.203 0.329*** 0.473* 

(0.743) (0.158) (0.552) (0.006) (0.099) 
NOTES: Table report estimation results for Index of Technological Intensity (ITI). First three columns report the 
results obtained from propensity score (NN and Kernel) and direct matching, next two columns report the results of 
system GMM estimation results and fixed estimation results where crisis variable is treated exogenous. Control variables 
in all of the estimations for trade structure are income level, financial development index, share of trade in GDP, share 
of food export in total merchandise export, average trade protection rate, and value added in manufacture. The 
respective variables for crisis are real depreciation rate, real interest rate, inflation, GDP per capita growth rate, current 
account balance, domestic credit provided by banking sector (% of GDP), and financial openness index. P values are in 
parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001.
 

7. ROBUSTNESS TESTS 

Previous section presented the major findings of the paper. We now make several additional tests 

to check the robustness of these findings. We first present bias-corrected estimation results and 

then results under endogenous treatment approach. 

7.1. The Bias-Corrected Matching 

The simple matching estimator will be biased if the matching is not exact. Abadie and Imbens 

(2002) developed a bias-corrected matching estimator that removes the conditional bias 

asymptotically. The bias-corrected matching estimator adjusts the difference within the matches for 

the differences in their covariate values. We use the add-on Stata command developed by the 

authors in obtaining the bias-corrected results. The findings are provided in Table 10. 
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The bias-corrected estimates are very close to what we previously found and therefore they 

confirm our initial findings. There is strong impact on the diversification. It is now estimated that 

even in the years crisis emerged some sort of export diversification takes place. We again found no 

evidence in favor of technological upgrade in export commodities. Concerning the TICA index, 

there appears to be a negative impact of economic crisis in the year after the crisis. This result is in 

line with the regression estimate that we obtained in Table 6. After financial crisis, neither ITI nor 

TICA changes significantly.  

  

TABLE 10: Impacts of Crisis on Trade Structure – Bias Corrected Results 

 

Economic Crisis Financial Crisis 

TDI ITI TICA TDI ITI TICA 

    

(t) 
-0.126*** 0.022 -0.643 -0.027* 0.007 -0.036 

(0.005) (0.612) (0.415) (0.090) (0.606) (0.893) 

 (t+1) 
-0.148*** 0.010 -1.197* -0.040* 0.008 -0.164 

(0.001) (0.815) (0.090) (0.058) (0.590) (0.614) 

 (t+2) 
-0.164+ 0.032 -0.681 -0.023 -0.004 -0.223 
(0.000) (0.437) (0.339) (0.302) (0.813) (0.451) 

 (t+3) 
-0.126+ 0.011 -1.045 -0.022 0.000 -0.021 
(0.000) (0.778) (0.221) (0.275) (0.987) (0.947) 

 (t+4) 
-0.105 0.051 0.046 -0.005 0.011 0.161 
(0.106) (0.414) (0.965) (0.836) (0.593) (0.711) 

 (t+5) 
-0.176*** 0.059 0.175 -0.036 0.022 0.129 

(0.008) (0.138) (0.824) (0.166) (0.191) (0.705) 
NOTES: P values are in parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001. 
 

7.2. Endogeneity of Crises 

Some crises are the result of long-creeping problems, while others are sudden events, triggered by 

severe exogenous shocks. One would argue that the crisis variable is also endogenous due to the 

fact that some countries experience terms of trade deterioration prior to a crisis, as in several Asian 

countries, and it is likely to be one of the causes of crisis.35 However, this paper focuses on the 

                                                   
35 For instance, in an attempt to explain the trade cause of crisis, Doraisami (2004) provides evidence on the 
causes of export growth slowdown in Malaysia prior to crisis. 



41 

trade structure, not on the trade itself, and the change in trade structure will not be considered to 

play any significant role on the way to crisis. Nonetheless, to avoid such critics, we treat it as 

endogenous when checking the robustness. We estimate dynamic simultaneous equations system 

for this purpose. 

The econometric methodology to estimate dynamic simultaneous equations system must consist of 

the characteristics of simultaneous equations procedures and allow for the possible endogeneity of 

dependent variables. The most popular estimation technique for simultaneous equations is two-

stage least squares (2SLS) estimation, but it provides inefficient coefficient estimates if the error 

terms are correlated. Three-stage least squares (3SLS) estimation technique, developed by Zellner 

and Theil (1962), would then be a more appropriate methodology. The 3SLS estimates the system 

first equation by equation using two-stage least squares, and gives the variance-covariance matrix 

of the equations disturbances; then perform generalized least squares estimation on the system, 

using the variance-covariance matrix from the first step to correct the estimates of the parameters 

(see Wooldridge 2002). By attaining consistency through instrumentation and efficiency through 

appropriate weighting in the variance-covariance matrix, the 3SLS involves advantages both from 

instrumental variable and generalized least squares methods (Imbs 2004). If there is no correlation 

or heteroscedasticity in the error terms, the 3SLS gives exactly the same results of 2SLS.36 

The findings are provided in Table 11. Some of the effects we identified in the previous section are 

vanished with endogenous treatment approach, but we still get some significant results in line with 

the previous estimations. Following economic crisis, export structure becomes more diversified 

after two and five years. Technological intensity of the export goods and of goods in which 

countries have comparative advantage deteriorates. Neither of the indexes adjusts in a significant 

way after financial crisis. The findings for financial crisis are also not exactly in line with the 

previous findings.  

 

 

 

 

                                                   
36 For an application of three-stage least squares, see for instance on economic development and trade inequality 
Fielding and Torres (2005) and Imbs (2004) on the study of trade, finance, specialization and business cycle. 
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TABLE 11: Impacts of Crisis on Trade Structure – Endogenous Treatment (3SLS Estimation) 

 

Economic Crisis Financial Crisis 

TDI ITI TICA TDI ITI TICA 

    

(t) 
0.019 -0.083*** -1.313** -0.003 -0.000 0.058 

(0.609) (0.005) (0.021) (0.704) (0.954) (0.682) 

 (t+1) 
-0.005 0.007 0.042 0.004 -0.004 -0.023 
(0.649) (0.482) (0.833) (0.674) (0.600) (0.876) 

 (t+2) 
-0.020* 0.007 0.130 -0.010 0.008 0.155 
(0.095) (0.501) (0.517) (0.265) (0.287) (0.272) 

 (t+3) 
-0.002 -0.011 -0.222 -0.008 0.007 0.138 
(0.865) (0.334) (0.316) (0.354) (0.341) (0.341) 

 (t+4) 
0.002 0.002 0.132 0.015 -0.005 -0.192 

(0.909) (0.877) (0.622) (0.168) (0.572) (0.266) 

 (t+5) 
-0.042*** 0.012 0.124 0.003 0.004 0.280 

(0.002) (0.315) (0.594) (0.816) (0.690) (0.188) 
NOTES: P values are in parentheses. Statistical significance are denoted by * p<0.10, ** p<0.05, *** p<0.01, + p<0.001. 
 

8. CONCLUDING REMARKS 

We studied the impacts of both economic and financial crises on and post-crisis adjustments in 

trade structure. We conjectured that some kind of restructuring in industrial activities may take 

place and we can map such activities by using three different trade structure indexes. These indexes 

measure the diversification level of exported goods, technological intensity of the all export 

commodities and of the goods in which countries have comparative advantage. By these indexes, 

we aimed at determining the adjustments in trade structure that are driven by both world demand 

structure (TDI) and domestic industrial restructuring (ITI and TICA).  

It is hard to argue that there is some form of creative destruction following crises. Only creativity 

comes into sight in exporting those goods in which world demand is present. We found that 

countries tend to diversify their export structure towards the commodities in which demand exists. 

Significant diversification happens two, three and five years following the economic crisis and one 

year after financial crisis. We observe no concentration in a narrow range of export goods during 

and after crisis. That is however not a clear indication of whether countries expand their exports in 
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extensive margin or extensive margin. Investigation of this subject can be a topic for further 

research. 

Technological shift, either upward or downward, is not estimated to occur following economic and 

financial crisis. Matching and regression estimators provides divergent impacts of crisis and bias-

corrected matching estimator yields no significant results, except negative impact on TICA index in 

the first year of crisis. Therefore, though weakly identified, one may argue that economic crisis 

shifts downwards the technological intensity of the goods in which countries have comparative 

advantage. Following a severe economic crisis, such an outcome should be not that surprising. 

Overall, from international trade perspective, it is not straightforward to argue that crises, severe or 

not, play much role in significantly breaking the development paths of countries in favor of much 

desired paths. They initiate some kind of creativity in the sense of diversification but not as much 

as to shift the technological intensity of their export goods. Diversification of export structure 

certainly reduces the vulnerability of countries to shocks in certain industries and that strengthens 

the economies in the long run. In this context, a study on the impact of post-crisis trade structure 

on the process of recovery would be another direction for further research. 
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Appendix I 

This appendix describes the data sources. 

The focus on the measure of trade structure is only the manufacturing sector. Trade data obtained 

from UNIDO Industrial Statistics. 4-digit ISIC data (Rev.2) are used to construct various measures 

for trade structure. The remaining data are obtained from World Development Indicators (WDI) 

or Penn World Tables (PWT 6.2), if not otherwise stated. UNIDO statistics are available for about 

87 countries and for some of these countries the data is available not for the whole sample period. 

Therefore we had to drop these countries from the sample. It remains only 55 countries with 

which we conduct our analysis. 

Financial sector development index is obtained from Beck et al. (2000) and measured by the ratio 

of private credit by deposit money banks and other financial institutions to GDP. This index 

measures the activity of financial intermediaries and isolates credit issued to the private sector and 

by doing so; it measures the mobilized savings that are channeled to private firms (see Beck et al. 

2000). Capital account openness index is obtained from Chinn and Ito (2008).39 Tariff data is 

obtained from World Bank.. 

  

                                                   
39 See the website of Hiro for detailed information about the index, http://web.pdx.edu/~ito/. 
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Table  0A.2: Industries and Groupings     

ISIC 
Code Definition Index 

Value
Prod. 

Techn. ISIC Code Definition Index 
Value 

Prod. 
Techn. 

311 Food products 1 Low 371 Iron and steel 2 Low-to-
medium 

313 Beverages 1 Low 372 Non-ferrous metals 2 Low-to-
medium 

314 Tobacco 1 Low 381 Fabricated metal 
products 2 Low-to-

medium 

321 Textiles 1 Low 390 Other manufactured 
products 2 Low-to-

medium 

322 Wearing apparel, except 
footwear 1 Low 3841 Ship building and 

repairing 2 Low-to-
medium 

323 Leather products 1 Low 351 Industrial chemicals 3 Medium-
to-high 

324 Footwear, except rubber 
or plastic 1 Low 385 Professional and 

scientific equipment 3 Medium-
to-high 

331 Wood products, except 
furniture 1 Low 352r Other chemicals 3 Medium-

to-high 

332 Furniture, except metal 1 Low 382r Machinery, except 
electrical 3 Medium-

to-high 

341 Paper and products 1 Low 383r Machinery, electric 3 Medium-
to-high 

342 Printing and publishing 1 Low 384r Transport equipment 3 Medium-
to-high 

355 Rubber products 2 Low-to-
medium 3522 Man. of drugs and 

medicine 4 High 

356 Plastic products 2 Low-to-
medium 3825 

Man. of office, 
computing and 

accounting machinery 
4 High 

361 Pottery, china, 
earthenware 2 Low-to-

medium 3832 

Man. of radio, TV, 
and comm. 

equipment and 
apparatus 

4 High 

362 Glass and products 2 Low-to-
medium 3845 Man. of aircraft 4 High 

369 Other non-metallic 
mineral products 2 Low-to-

medium
(“r” at the end of the ISIC codes mean the “rest” of the 
product categories not included elsewhere. 
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