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Abstract 

Unexpectedly weak dynamics in global trade flows in 2012 and 2013 caused a renewed discussion of a 

potential structural change in global trade drivers in addition to the cyclical weakness related to the 

Great Recession in 2009. In our econometric model for import demand, we put the focus on the 

international fragmentation of production and hence the role of global value chains (GVCs) in the global 

trade-to-income ratio. We combine trade data from UN Comtrade and national accounts data from the 

IMF’s World Economic Outlook with information on global linkages from WIOD for a sample of emerging 

and advanced economies over the period from 1996 to 2011. Our measure of GVC participation is based 

on the decomposition of trade flows proposed in Koopman et al. (2014). We find a greater demand 

elasticity for emerging economies and a reinforcing effect of GVC participation, both in advanced and 

emerging economies. Recursive estimates suggest a decline in the demand elasticity already before the 

Global Crisis, suggesting that the process of GVC integration may have reached its peak.  

 

1 Introduction  

In the past decades, world trade growth exceeded global output growth by a margin. Trade as a share of 

global output has tripled since the 1950s. The impressive increase in worldwide trade flows was fostered 

by at least four fundamental structural developments in the global economy. First, multilateral free trade 

negotiations started in the late 1940s under the GATT and implied a substantial reduction of global tariffs 

in subsequent decades, leading to an unprecedented degree of trade liberalisation worldwide. Second, 

new players – in particular, emerging market economies – experienced a rapid integration into the world 

economy. Third, the majority of countries liberalised their financial accounts in the late 1980s and early 

1990s, thus facilitating trade beyond arm’s-length operations through foreign direct investment and 

trade in services. And finally, coinciding with capital account liberalisation, technological improvements, 

especially in the information, communication and transportation sectors, lowered trade costs in addition 

to the dismantling of trade barriers.  

Since standard trade models focused mainly on the first factor – trade liberalisation – they could not 

explain the disproportionate growth of international trade. When the Great Recession led to an 

unprecedented and unexpectedly sharp drop in world trade in 2009, standard trade models again failed 

to explain the magnitude of this event much as they had failed before to explain why trade growth 

outpaced output growth in the decades before. This is possibly due to the fact that these models largely 
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neglected the fundamental structural change that has led to a globally integrated production structure 

and has given rise to trade in intermediates.  

In this chapter, we focus on the empirical importance of vertical specialisation – or global value chains 

(GVCs) – for the elasticity of global trade to income. It is of utmost importance to understand if and how 

GVCs have affected global trade patterns and to what extent they are responsible for swings in the 

trade-to-output ratio. GVC integration is likely to represent an omitted factor in most studies of global 

trade patterns or in traditional estimates of trade to income elasticities. Given the very recent availability 

of data sources that allow the calculation of the degree and type of GVC integration for a wide range of 

countries, we want to put the spotlight on precisely this factor. We estimate a standard import demand 

function augmented by measures of GVC integration for 14 emerging and advanced economies over the 

period 1996 to 2011.  

The next section presents some stylised facts about global trade and the relationship between trade and 

income. Section 3 surveys the existing literature on this topic. Section 4 describes our dataset and the 

empirical method used, while the results are presented in Section 5. Section 6 concludes.  

2 Stylised facts about global trade and income 

In the second half of the 20th century, the ratio of global trade to GDP was on a rising trend. From at 

least the mid-1980s onwards, the ratio of trade growth to income growth accelerated strongly, but it 

started to fall in the late 1990s and dropped to 20-year lows right after the crisis (see Figure 1). While, on 

average, global imports grew almost twice as quickly as global GDP over the period 1981-2007, this ratio 

fell to 1.2 for the period 2011-2014. However, Figure 1 also shows that the growth differential had 

already started to decline some ten years before the Global Crisis hit.
2
  

The rising international fragmentation in production and the emergence of global value chains in which 

intermediate inputs are outsourced to foreign suppliers have certainly been a driving force behind faster 

trade growth compared to GDP growth in the past decades. In a sense, there were also statistical 

reasons behind it, as customs statistics increasingly included ‘double-counted’ value added trade by 

recording flows of intermediate goods which crossed international borders more than once during the 

production process. Consequently, gross trade flows as recorded by customs statistics exceeded valued 

added trade flows (i.e. measured net of imported value added) by one third in 1995, while they more 

than doubled value added trade flows in 2008 (see Figure 2).  

We would like to emphasise that global value chains are not a new feature of global economic activity, 

even though the topic has entered the academic literature on trade only recently thanks to conceptual 

clarifications by authors such as Koopman et al. (2014) and Stehrer (2012). Simple measures of global 

supply chains – such as measures of imported intermediate inputs in gross output, or the value added 

content of a country’s exports – have been developed from national input-output tables (Hummels et al. 
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2001). These first attempts to measure vertical integration could not account for the fact that 

participation in global value chains has both an upstream and a downstream component: the upstream 

supplier exports intermediate goods to a downstream producer, who uses these intermediates to add 

value for further export. This can also result in circular or other types of non-linear trade relationships 

between individual participants of a global value chain.  

3 Global value chains and the trade-to-income ratio in the literature 

According to Yi (2001), falling tariff barriers could only explain the rise in the trade-to-income ratio if an 

unrealistically large elasticity of substitution between goods was assumed. Noting further that tariff 

liberalisation was strongest up until the mid-1980s while trade growth substantially surpassed output 

growth only after the mid-1980s, he points to vertical specialisation as an explanation for the puzzle. 

Hummels et al. (2001) postulate that a system of vertically specialised firms that use imported 

intermediates to produce exports can explain the unknown part of the trade growth. Daudin et al. (2011) 

claim that in 2004, vertically specialised trade represented 27% of total international trade. 

Much as the emergence of GVCs helped to explain the rising trade-to-GDP ratio in the 1980s and 1990s, 

their presence could also serve as an explanation for the puzzling magnitude of the trade collapse 

relative to the global income decline in the Great Recession. Gangnes et al. (2014) argue that global 

value chains help to explain the collapse of trade in 2009 because they led to an increase in the 

sensitivity of trade to external shocks. From the current academic literature, they identify two possible 

channels for how global value chains may increase the elasticity of trade to income: the composition 

effect and the supply chain effect. The composition effect postulates that global value chain trade is 

concentrated in durable goods industries, which are known to have high income elasticities. As a result, 

aggregate trade becomes more sensitive to foreign income shocks when the importance of GVCs in trade 

rises. The supply chain effect assumes that income elasticities in global value chain trade are higher than 

in traditionally recorded trade due to structural characteristics of GVCs, such as higher inventory 

holdings.  

Both effects find support in the literature. Eaton et al. (2011) show that a shift away from spending on 

durable goods during 2008-09 aggravated the downturn, a finding which supports the composition effect 

hypothesis. Alessandria et al. (2010) mention disproportionately large inventories of imported inputs, 

which may cause such an increase in income elasticities. In an economic downturn, these inventories are 

used to continue with the production process while the purchases of new imported inputs are reduced. 

This puts upstream exporters under pressure within global value chains and hence results in an increased 

sensitivity of trade to foreign income shocks. In this context, Gangnes et al. (2014) identify the 

composition effect as being important for China – an important downstream producer – while they 

found no evidence for the supply chain effect. Altomonte et al. (2012) agree with the adjustment of 

inventories inside supply chains and refer to it as the ‘bullwhip effect’. They show that trade among 

related parties (i.e. within GVCs) is characterised by a faster drop followed by a faster recovery than 

trade among unrelated parties. Also, Bems et al. (2011) conclude that inventory adjustment is likely to 

have increased the impact of the Crisis on trade. They further found that a lack of credit supply enhanced 

the decline in trade even more.  



4 

Constantinescu et al. (2015) caution against assigning a strong role to GVCs in the explanation of the 

Crisis-related decline in the trade-to-income ratio. Based on the results of an error correction model, 

they find evidence for a decline in the trade-to-GDP ratio long before the Crisis. Hence, they conclude 

that the sharp reduction in demand during the Crisis cannot fully explain the sharp trade contraction, but 

that international fragmentation had slowed down for structural reasons long before the Crisis. Thus, a 

longer-term perspective should be adopted when analysing the impact of GVCs on the trade-to-GDP 

ratio.  

4 Empirical model and results 

We estimate an import demand model similar to Anderton et al. (2007), as described in the following 

equation: 

�������� = 
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Mijt are bilateral import values of country i from country j at time t, expressed in US dollars and obtained 

from the UN Comtrade database. TFEit is total final expenditure, our demand variable, and is obtained by 

adding a country’s imports in gross terms to its gross domestic product. Pit are producer prices and ERijt is 

the bilateral nominal exchange rate. GDP and imports are taken from the IMF’s World Economic 

Outlook, the other variables are taken from the IMF’s International Financial Statistics database. 

GVC_partit is an index of GVC participation, which is derived from the export decomposition proposed by 

Koopman et al. (2014) using the WIOD database (Timmer et al. 2015). In our estimations, we do not use 

the bilateral version of the index but aggregate all partner countries j using a year-specific trade-

weighted average to minimise a potential endogeneity bias in the estimation.  

As we expect emerging economies to have a different income elasticity to advanced economies, we run 

the estimations for these two groups of countries separately, but we keep the total group of countries as 

partner countries in each group. More specifically, we include the following importers: Brazil, China, 

India, Mexico, Turkey and Poland in the group of emerging economies; and Japan, the US, France, 

Germany, Italy, the UK and Spain in the group of advanced economies. Two different estimation 

methods are used, a fixed effects model with AR(1) disturbances and a dynamic panel model with fixed 

effects. The latter corrects for the correlation between the lagged dependent variable and the fixed 

effects and is estimated by the generalised method of moments (GMM) (Arellano and Bond 1991, 

Arellano and Bover 1995, Blundell and Bond 1998). 

Note that we run the regression on import values instead of import volumes, as we do not have an 

appropriate import deflator for bilateral imports. As a result, while increases in relative prices and in the 

bilateral exchange rate (corresponding to a depreciation of the importing country’s currency) should 

have a negative impact on real imports, they increase import prices and therefore can also have a 

positive impact on import values. The results indeed indicate that the coefficients on these two variables 

are mostly positive and not always significant (see Table 1). 

The nominal demand variable (TFE) has a significant and positive impact as expected in all regressions. In 

the estimations without GVC participation, the long-run coefficient is between 1.3 and 1.5. While the 
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difference between emerging and advanced economies is minor for the autoregressive regression, the 

elasticity is smaller for advanced economies when estimating a dynamic panel. Similar results have been 

found in the literature. For example, Anderton et al. (2007) find income elasticities of around 1 in their 

different specification of an import demand equation for imports of Eurozone countries from outside the 

Eurozone. Constantinescu et al. (2015) estimate the income elasticity to be 1.7 for the period 1970-2013, 

based on annual data. For the period 1986-2000, it is found to be somewhat higher (2.2), while it is 

estimated to be 1.3 for the period 2000-2013 (which is most similar to our estimation period). Based on 

quarterly data, they find a demand elasticity of 2.4 for the 1990s, which shrinks to 1.5 for the period 

2001Q1 to 2007Q4, and further to 0.7 for 2008Q1 to 2013Q4. 

When adding the interaction term of GVC participation with TFE, the impact is positive and significant in 

all cases. This suggests that importing countries that are strongly interlinked within a GVC tend to have a 

higher impact of their demand on import values. 

We have run the estimations recursively, starting in 2000 and adding each year individually. Figure 3 

shows that for advanced economies, recursive estimates based on the AR model suggest that the 

demand elasticity increased somewhat in 2004. This is also reflected in the 5-year rolling sample 

estimation where we estimate 5-year samples starting with 1996-2000 and moving the sample by one 

year until the sample 2007-2011. The recursive coefficient of TFE then decreased slightly, and stabilised 

in the last years of the sample. The rolling sample estimations reveal that this hides an increase in the 

coefficient in the samples starting in 2005 and in 2006, i.e. the sample which also include the Crisis 

period. At the same time, the recursive coefficient on the interaction term increased with the Crisis and 

stabilised afterwards, leading to a decline in the rolling sample coefficient towards the end. Interestingly, 

the dynamic estimation yields a decline in the recursive coefficient over the whole period, which 

stabilises somewhat only towards the end of the sample. This is compensated by an interaction term 

which increases recursively. For emerging economies, the demand elasticity increased up to the sample 

ending in 2004 and stabilised thereafter in the autoregressive model. When using a dynamic panel, some 

decline in the long-term coefficient can be observed over the rest of the sample, albeit to a lesser extent 

than for advanced economies. Unlike the evidence for advanced economies, the impact of GVC 

participation accompanied by demand growth has declined only since the Crisis for emerging economies. 

6 Conclusions  

In this chapter, we assess the impact of global value chains on global import demand and hence trade 

dynamics. Unexpectedly weak dynamics in global trade flows in 2012 and 2013 caused a renewed 

discussion of a potentially structural change in global trade drivers that has become visible since the 

Great Recession in 2009 in addition to the cyclical weakness caused by subdued investment. We 

estimate an import demand model, using a panel data model for bilateral imports of advanced and 

emerging economies. In addition to the standard demand variables, we add an interaction term between 

demand and GVC participation. Our results suggest that the demand elasticity tends to be higher for 

emerging than for advanced economies. In addition, demand reacts more strongly when it is 

accompanied by stronger GVC participation, both in advanced and emerging economies. This supports 

the reinforcing effect of GVC integration on the responsiveness of trade to income. Recursive estimates 

suggest that there was some decline in the demand elasticity in the middle of the 2000s, while the 
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coefficient has even increased again since the Crisis. Further, GVC integration shows an increasingly 

positive impact on trade growth beyond the effects of changes in demand, even though this additional 

trade push is has apparently weakened since the mid-2000s, as shown by the rolling window 

estimations. This suggests that the process of GVC integration may have reached its peak recently. There 

is evidence that the impact of GVC participation accompanied by demand growth shows a differentiated 

impact on advanced and emerging economies; while it has increased since the Crisis for advanced 

economies, it has declined for emerging economies. All of these non-linearities in the trade-to-income 

ratio have to be taken into account when designing export strategies and, in particular, export-oriented 

growth policies. Our result is also important for the redesigning of existing forecasting models of trade 

and GDP growth.  
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Tables and Charts 

Chart 1: Ratio of global import growth to GDP 

growth  

Chart 2: Global gross versus value-added trade 

(lhs: USD trillions, rhs: percent)  

 
  

Source: ECB staff calculations. 

Note: The last observation refers to 2014 Q4. The grey line 

shows the ratio of average growth rate of global imports of 

goods and services to global GDP over a rolling five-year 

window (the blue line is based on a ten-year window). 

Sources: WIOD and ECB calculations. 

Note: The black line represents the percentage difference between 

gross and value added trade. 
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Table 1: Regression results advanced and emerging economies 

 

Chart 3: Recursive and rolling sample results 

 

 

lntfe_d 1.509*** 1.411*** 0.354*** 0.255*** 1.417*** 1.404*** 0.476*** 0.356***

(0.0269) (0.0288) (0.0238) (0.0248) (0.0380) (0.0379) (0.0274) (0.0286)

LT tfe_d 1.273 0.904 1.545 1.163

lnrel_mpr -0.0192 -0.0523* 0.212*** 0.131*** -0.0226 -0.0650 0.146*** 0.0745*

(0.0311) (0.0291) (0.0258) (0.0259) (0.0637) (0.0645) (0.0388) (0.0381)

LT rel_mpr 0.763 0.465 0.474 0.242

lnfx_bil 0.434*** 0.296*** 0.128*** 0.0601** 0.405*** 0.377*** 0.113*** -0.00988

(0.0343) (0.0334) (0.0274) (0.0270) (0.0639) (0.0641) (0.0418) (0.0419)

LT fx_bil 0.460 0.213 0.367 0.000

lntfe_d_part 0.0483*** 0.0310*** 0.0309*** 0.0646***

(0.00408) (0.00315) (0.00880) (0.00584)

LT tfe_d_part 0.110 0.209

Lagged dependent 0.722*** 0.718*** 0.692*** 0.694***

(0.0163) (0.0155) (0.0184) (0.0177)

Constant 0.800*** 2.733*** 1.723*** 2.258***

(0.0499) (0.0430) (0.100) (0.103)

Observations 1,222 1,222 1,131 1,131 1,034 1,034 957 957

Number of cc_nb 84 84 84 84 72 72 72 72

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Fixed effects with AR(1) dist. Dynamic panel

Advanced economies Emerging economies
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