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ABSTRACT:  
 

Tradizionalmente la nozione di competività di prezzo è stata sopravvalutata nella política 

commerciale fino ai giorni nostri, al punto che, viene incorporata nella promozione di 

pratiche protezioniste che comumente risultano nella leva artificiale dei prezzi ai 

consumatori. Nonostante, sia riconosciuta empiricamente lôesitenza di distorsioni 

quantitative nel meccanismo di transmissione del tasso di cambio reale sui bilaci 

commerciali. Una nuova corrente della letteratura economica e commerciale riconosce 

lôinfluenza delle Global Value Chains nella divergenza delle nozioni macoreconomici 

tradizionali. 

Scopo di questa tesi ¯ investigare i fondamenti dellô effetto delle GVC sulla distorsione del 

meccanismo di transmissione del tasso di cambio, considerando sia prospettive economiche 

sia manageriali. Vengono, inoltre, testati empiricamente, facendo uso di dati dissagregati al 

livello della categoría HS con 4 cifre, tramite modelli di regressione controllati per efetti fissi 

(individuale e di tempo).  

Si può concludere che i Backward linkages (FV) siano i responsabili dellô orientamento 

crescente dei valori delle elasticità del bilacio commerciali con rispetto al tasso di cambio (ɓ) 

e che lô impatto positivo della GVC Postion nei valori di ɓ, incrementi marginalmente in 

funzione di FV. 

Queste due affermazioni convalidano, dunque, lôesistenza emp²rica di valori positivi di ɓ. 

Tuttavia, questa conclusione contradice le nozioni convenzionali dei modelli 

macroecconomici tradizionali. Indicativamente, 45% dei paesi del campione, presentano 

valori positivi dôelasticit¨. Test qualitativi confermano lôeffetto delle variabili di GVC negli 

estimatori di ɓ. In opposizione agli argomenti infondati del fervore attuale sui dazi 

commerciali, si conferma la presenza di effetti positivi sui bilanci commerciali risultanti dalla 

valutazione reali del tasso di cambio, quando la proporzione di prodotti intermedi stranieri è 

alta, e i paesi sono posizionati upstream nelle GVC. 

La tesi è organizzata come segue: i) il fenomeno della distorsione nel meccanismo di 

trassmisione viene brevemente descritto. ii) viene concettualizata la teoria sottostante al 

fenomeno della distorsione, prima nell ambito delle GVCs, e poi nelle teorie economiche del 

tasso di cambio, considerando sia la prospettiva economica sia manageriale. iii), la struttura 

dellô analisi empírica viene definita. iv), vengono presentati i dati, le variabilli di controllo e 

determinanti. v) prima di concludere, i resultati vengono presentati e discussi. 

  



ABSTRACT 
 

Traditionally the notion of price competitiveness is overstated nowadays in the commercial 

policy agenda, to the extent it has been incorporated in the keystones to promote price 

wedging, and protectionism. Nonetheless, it is recognized empirically that there are 

quantitative distortions in the real exchange rate transmission mechanism in trade balances 

indeed. A new stream of the economic and trade literature reconciles the influence of Global 

Value Chains (GVC) in determining this deviation of traditional macroeconomic notions.  

During this work, the underpinnings of GVC distortion of the exchange rate transmission 

mechanism are studied theoretically under the economic and managerial perspective; and 

they are empirically tested by an OLS method controlled by individual and time fixed effects, 

using disaggregated data at the HS-4 digit product category. It is consistently concluded that 

Backward linkages (FV) are mainly responsible for an upward bias in the value of the 

elasticity of trade balances to the real bilateral exchange rate (ɓ). And that the influence of 

GVC Positioning on the value of ɓ, increases marginally as a function of FV, when it tends 

to grow. 

These two assertions validate the empirical existence of positive estimates of ɓ, which is 

counter intuitive to the conventional notions of most macroeconomic frameworks. In general, 

45% of the country sample exhibit unconventional positive signs. Qualitative tests confirm 

the GVC effect on the values of the elasticity of trade balances to the real bilateral exchange 

rate. In opposition of the unfounded arguments of the current price wedging fervor, it is 

argued that high share of foreign inputs in added value exports (BWD) together with 

upstream positioning in GVC, yields a net positive effect of a real appreciation in the cost 

structure of firms that consequently impacts positively on trade balances. 

The work is organized as follows: First, an introduction to the phenomena is presented. 

Second, the theoretical basis behind the distortion of the real exchange rate transmission 

mechanism are studied: Initially understanding the phenomena of GVC, and subsequently 

the exchange rate theory for both the economic and managerial perspective. Third, it is 

defined the empirical strategy. Fourth, data characteristics and variable definition is 

presented. Before concluding, results are simultaneously presented and discussed. 
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1. INTRODUCTION  

 

Price competitiveness has been one of the major determinants in explaining trade diversion 

and national imbalances within traditional open economy frameworks. These imbalances are 

mirrored in positive (surpluses) or negative (deficit) responses in the current account of the 

national accounting definition. It is theoretically thought for the current account to be 

correlated with the relative price conditions of a country, such conditions are expected to 

stabilize in the long horizon but may fluctuate abruptly during short periods of time.  

During the late part of the XXI century, globalization has brought uncertainty to those 

traditional macroeconomic associations. Specifically trade balances, the net account of what 

a country produces and sells abroad less what it consumes from international markets, are 

traditionally presumed to be linked to price competitiveness. But they poorly correlate with 

relative prices in the present, as contrary to what is stated by the Mundell Fleming model and 

other traditional open economic frameworks.  

This awkward pattern of trade response follows no discrimination and has made itself evident 

in different countries nowadays; no matter how distinctive an economic structure may be, it 

has suffered it at different extents. After the crisis in 2008, many national economies have 

displayed undesirable reactions. A large depreciation of the yen in 2012 initiated a large 

deficit in the trade balance, that have lasted for the subsequent 3 yearsô despite to what is 

predicted by the Marshal Lerner condition and the J-curve effect. 

Figure (2-1) shows the monthly series of Japan trade balance and the nominal exchange rate 

yen against the US dollar. After 2010, Japanese export drop considerably in response to the 

yen appreciation. Conversely, during the second period, trade deficit persists even after a 

sharp depreciation of the yen.  



 

Figure 1-1 Japanese Trade Balance and NER (Yen/USD), 2010 ï 2014. Source: Shimizu et. Al, 2015. 

 

In 2013 the excess of supply in the international oil market generated a major global crisis 

that plunged oil and overall commodities prices. All the Latin-American countries 

experienced a large demand contraction given the elastic characteristic of the demand for 

their product, that is in nature highly substitutable. Regardless the partial improvement of the 

Colombian trade deficit in the past year, it has not been able to reach an adequate level of 

trade balance compare to the 10 year average. This late improvement been mainly due to the 

restructuring of the trade pattern, imports have heavily fallen, while export has been 

contracting at a lower rate. The intriguingly fact is that the export contraction has been 

accompanied by the appreciation of the Colombian peso. 

The United Kingdom lately have experienced the same effects; one year after their separation 

form the European Union, the British pound has fallen considerably against the major trading 

currencies. Again, a large deterioration of its trade balance has taken place, while imports 

continue to grow, and exports do not benefit from the price competitiveness. Traditional 

macroeconomic theories are insufficient to explain the events previously described, namely, 

changes in trade balances in response to exchange rate fluctuation can be studied from 

different perspectives and following different assumptions, that instead capture historical 

antecedents within the debate among traditional current of thought.   



Some traditional concepts such as The Marshall-Lerner Condition (MLR) in static settings, 

and theorems such as J curve in dynamic adjustments. Assume that in order to improve the 

trade balance after the real exchange rate depreciation, it is necessary for the sum of the 

imports and exports elasticity of the exchange rate to be greater than one. Two main notions 

lay behind this general concept. 

The first refers to ñThe law of one priceò further developed as the Purchasing Power Parity 

at the basis of the Monetarist approach, which present mix empirical support (see (ADLER 

and LEHMANN 1983), (ABUAF and JORION 1990), (Lothian and Taylor 2002)). It states 

that deviation in prices are arbitrary dismissed in the long run, and lead to transitory or 

permanent distortions in the aggregate demand, depending on the model setting. 

The second part of the discussion refers to the ñElasticity Approach to Tradeò. Quantifies 

how reactive the flow of goods is to changes in relative prices. It integrates the discussion of 

elasticities of substitutions in consumer preferences. In other words, it implies that in 

international markets: goods are substitutable across varieties and destinations during the 

adjustment of an exogenous price shock.  

Early proponents of the elasticity approach identified differences in substitutability across 

and within different commodities groups. This heterogeneity is intuitively correlated with the 

deviation of the PPP theorem. Because of the so-called differentiability, there are products 

that certainly exhibit low substitutability that can easily deviate from the common price law. 

Consumer goods, manufacturing goods, non-tradable goods, are some of the terms that the 

literature have used to referred to them.  

If countries are considered as distinctive economic systems that specialize at a less 

aggregated level of commodities, for which substitutability differs. It is expected for each 

country to experience different reaction of trade balances to relative price changes, compared 

to other economies. There being countries with a more differentiated commodities bundle in 

imports and export subjected to low elasticity of substitution, and countries with more 

standardized imports and exports subjected to large elasticities values.  

However, these general notions lack of motivation in the recent events. Lately academic 

publications have attributed these irregular responses of trade balance to the global 



fragmentation of production, otherwise known as ñglobal value chain effectò, for which the 

level of disaggregation of trade across national frontiers is much finer than that one stated by 

traditional trade theories. The concept of vertical fragmentation is driven by firmôs choices 

rather than country comparative advantage, and it has been widely studied empirically 

besides poor availability of data at disaggregated level.  

It is then, when the structural factors, that are also responsible for price divergence, gain 

relevance to explain the differences in demand responses to price fluctuation across countries. 

In principle, the bundle of imports in a large proportion represents the inputs required for 

production of a national economic structure, plus a share of consumption of foreign final 

goods; In this sense, the bundles of commodities imported and exported will represent the 

patterns of production characterized by the specific factor intensity and productivity, as well 

as other factors, such as technological intensiveness of production, innovation, and more 

importantly the pattern of ñtrade specializationò of the economic structure itself. 

In the context of global value chain, it is expected that export and import elasticities of the 

exchange rate to decrease in the long run. The supply chain management literature presents 

support for this assertion. Companies transacting in global value chain are subjected to the 

small number condition and asset specificity, therefore we expect trade relationships to be 

long lasting; suppliers are demanded to produce with strong requirements as part of their 

integration process in the production chain, and buyers invest in helping supplier to reach 

adequate capabilities instead.  

Existing International trade literature has widely recognized the influenced of Global Value 

Chain in distorting the exchange rate transmission mechanism. Involving GVC in 

understanding trade volume responses is a novel topic. In fact, despite empirical results 

support the idea of intermediate trade affects the exchange rate transmission mechanism, the 

recognition of GVC as a determinant is not straightforward. ((Turunen, Bayoumi, and Saito 

2014), (Bussière, Gaulier, and Steingress 2016), (Amiti, Itskhoki, and Konings 2014),(Imbs 

and Mejean 2015),(Sato et al. 2013), (Haltmaier 2015),(Cheng et al. 2016)). Some authors 

refer to it as import content of Exports or Business cycles conditions. 

In the following chapters, a multidisciplinary approach to investigate the effect of GVC in 

the transmission mechanism of the real exchange rate is taken; It starts by gathering the 



theoretical underpinning that conceptualize the Phenomenon of Global Value Chains and the 

exchange rate transmission mechanism. Since most of the market interaction in value added 

trade are results from decision process of firms, the supply chain literature is also analyzed 

to define determinants of the distortion effect of GVC at the microeconomic level. 

Subsequently a consistent methodology is defined to evaluate the level of impact of global 

value chains on the exchange rate transmission mechanism. Finally, results and conclusion 

are presented. 

 

  



2. THE THEORETICAL FRAMEWORK  

 

During this chapter the theoretical underpinnings that link the GVC with the real exchange 

rate transmission mechanism are explored. A multidisciplinary theory review is carried out 

in order to: First, understand the nature of the concepts of Global Value Chains, and the 

exchange rate transmission mechanism. And second, to define the main proposition that will 

shape the empirical methodology in determining the effect of GVC on distorting the 

transmission of relative price shocks into trade balances. 

The first section discusses the concept of Global Value Chains, since in most of the market 

interaction in value added trade take place at the microeconomic level. This section 

scrutinizes also in the Supply Chain Management Literature, to define the first methodology 

propositions. 

The second section focuses on the exchange rate transmission effect, and the concepts behind 

it. A literature reviewed for exchange rate theory is also performed in this section to define 

the second set of methodology propositions. It makes emphasis in three fields: The Law of 

One Price, The definition of Relative Price indices and The elasticity approach to trade. The 

existing literature that involving GVC and trade is respectively integrated in these categories. 

  



2.1. THE THEORY OF GLOBAL VALUE CHAINS  

 

During the recent years, international markets have witnessed an unprecedented increase in 

the pace of trade integration. In this  context trade interconnection expand the possibilities 

for trading in global value chain, trade network density is around 70 % according to CEPII 

estimates and has increased significantly over the past years1; while added value trade has 

consistently increased and was around 25% of traditional trade up to 20012.  

Figure (3-1) shows the evolution of percentage of intermediate goods in total exports since 

1995 to 2011. The measure of export of intermediate goods misrepresents the trade in added 

value, however it illustrates at some extent how important is the contribution of the in global 

value chains to the traditional trade.  

 

 

Figure 2-1. Intermediate goods export as a percentage of total exports, and total world export of intermediate: calculation 
based on the OECD-TiVAL database. 

 

Trade in value added is defined as the transactions of goods that will serve as inputs in the 

production of final goods in countries different that the exporting countries, that at the same 

                                                

1 See (L. De Benedictis et.al 2013) Network Analysis of World Trade using the BACI-CEPII dataset, CEPII 

Working Paper. 

 
2  See Hummels, David, Ishii, Jun and Yi, Kei-Mu, (2001), The nature and growth of vertical specialization in 

world trade, Journal of International Economics, 54, issue 1, p. 75-96.  

 

  
 



time, are demanded as final products in third markets. During this section it is explained the 

generalization of the GVC concept according to the economic literature, and the common 

measures, that define the characteristics of countries that take part in trade in value added, 

are presented. 

Since in most of the market interaction in value added trade take place at the microeconomic 

level, firms interacting in Global Value Chains are responsible for the purchasing decisions 

in international markets. These firms are assumed to be entities that allocate their resources 

according to the perfect rationality principle, so they select the purchasing decision that 

guarantee the most optimal allocation of resources.  

However, firms do a more complex rationalization when interacting in international markets 

compared to individuals. Some of them are subjected to unobserved influences when 

performing purchasing decision. It is due to the fact that they are complex organizations that 

are regulated by multi stakeholder objectives. For example, firms, are highly controlled by 

national governments in terms of labour and environmental issues, these additional controls 

integrate with other determinants in the cost minimization problems of the firm; which 

instead, makes more complex the purchasing process. 

A field of studies that look at the analysis of this decision making process is the supply chain 

management. This literature is ultimately reviewed to identify the propositions that will shape 

the empirical strategy in determining how GVC affects the exchange rate transmission in 

trade balances. 

 

2.1.1. GLOBAL VALUE CHAINS: AN ECONOMIC PERSPECTIVE  

 

The matter of international fragmentation of production have been approached theoretically 

in the context of Global Value Chain, beyond the scoped proposed by the traditional trade 

theory of comparative advantage, specific factors, perfectly mobile factors (Heckscher-

Ohlin). For which, a good must be produced fully within a country according to the structural 

characteristics and factors endowment of the country itself.  



Some authors have narrowed this notion of fragmentation of production to a vertical trade 

pattern occurring within intrafirm markets. In these settings the level of disaggregation of 

trade across national frontiers is much finer than that one stated by traditional trade theories. 

Under this view, the concept of vertical specialization is driven by firmôs choices rather than 

country comparative advantages. It has gained forced and being studied empirically besides 

poor availability of data at disaggregate level.  

Input-Output tables provide the most appropriate measure for the vertical specialization 

effect; they measure the imported input share in exports or exported input share in foreign 

production at sectoral level and across the time. (Hummels, Rapoport, and Yi 1998) 

pioneered I-O measures that quantified the effects of vertical specialization in sectoral, and 

total trade for the G7 countries.  

They proposed that less developed countries as Ireland, Korea, Spain, and Malaysia exhibit 

a larger share of vertical trade compared to more developed countries such as United States, 

Germany and Japan as is the case. Additionally, manufacturing and chemical industries 

evidenced vertical specialization patterns at a larger extent than more commoditized 

industries; that is, industries like mining or agriculture requires less foreign inputs in their 

production process. 

The more relevant finding of (Hummels, Rapoport, and Yi 1998) is the fact that change in 

the share of vertical specialization in trade, is linearly correlated with growth of total trade. 

Even though horizontal trade, which is the commerce with fully in home produced goods, 

explained most of overall trade growth between 1970 and 1990; vertical trade accounted for 

at least 25 percent or more of growth in for overall trade for most of the countries under 

analysis. These finding strengthen the evidence of the existence of a pattern of international 

specialization in production stages in different countries, which in turn impact the trade 

composition across them. 

If there is a positive relation between trade and vertical specialization, it is natural to expect 

that evolution in trade interconnectivity will maximize of the lagged effect of value chains in 

the transmission of real depreciation on trade balances. In fact, this high level of 

interconnectedness exits, (De Benedictis et al. 2014) uses network statistics to describe the 



actual characteristics of the worldwide trade network with BACI-CEPII data base for 2007, 

for which the network density is characterized by 70% of probability of trade connectivity.  

It is worth to imply that structural conditions of countries influence countries position in in 

vertical trade network and more importantly the trade composition reflecting their 

specialization path. Many studies find support in lower trade barrier resulting from bilateral 

agreements, and lower unskilled labor costs as determinants of firmsô choices to delocalized 

production stages abroad, and that there is low substitutability already across delocalized 

location facilities ((Baldone, Sdogati, and Tajoli 2001), (Feenstra 1994), (Clark 2006)).  

It seems then plausible that capital intensive countries will drive delocalization decision, 

while labor intensive countries will account for specialized trade concentration of national  

production structures. The main point is that such a level of heterogeneity exists even in focal 

delocalizing countries. 

Germany for example is more prone to delocalize manufacturing stages in the apparel 

industry compare with Italy ((Helg and Tajoli 2005)). Even if delocalization of production 

has some redistribution effect on factor intensity and factor prices, once production stages 

has been fragmented, it confers structural characteristics to both countries interacting in 

vertical trade. And these characteristics are likely to persists over time even if delocalization 

advantages widen at some proportion. 

(Amador and Cabral 2009) extended the work of (Hummels, Rapoport, and Yi 1998) and 

developed their own I-O measure of vertical specialization, they identified an upward trend 

in the share of vertical specialization inputs in world manufacturing imports between 1967 

and 2005, especially, for high tech products (ISIC classification). Armando and Cabral also 

identified Asian economies as predominant players in vertical specialization.  

Thereof, there is consistent evidence that international fragmentation of production is well 

dispersed and that is majorly subjected to high tech end goods for which the degree of 

substitutability is low; vis-à-vis the inputs for highly tech production sectors may be also 

subjected, at a less extent, to low substitutability. Furthermore, developed economics are 

generally centrally positioned in a global trade networks for these types of production sectors, 



while developing economies play a marginal role in the consumption or elaboration of 

intermediates product for such production systems. 

Figure (3-2) Shows the trade network structure of engines, a product for whose level of 

sustainability is lower compare with more standard commodities. It is possible to observed 

that developed economies such as Germany and Japan play a more central role in the trade 

of engines. On the other hand, Figure (3-3) depict the trade network structure of bananas, 

here less developed countries play a more central role, while industrial economic are 

marginal in trading this type of commodity. 

 

  

Figure 2-2 Trade Network of Engines. Source: (De Benedictis et al. 2014). 



 

Figure 2-3 Trade Network Structure of Bananas. (De Benedictis et al. 2014). 

 

At the light of a real exchange rate depreciation in this interconnected scenario, sectoral hub 

countries will face larger costs of inputs for downstream specialized production stages, in 

which the level of substitutability is low (lower import elasticity), to produce differentiated 

products that are characterized by lower export elasticities. As suggested by the literature, 

the lower the import and export elasticities, the lower the probability of the J-curve3 to arise.  

Some evidence of the disruptive effect of the value chains on the transmission mechanism is 

proposed by (Sato et al. 2013).  Japanese yen experience one of the most volatile cycle in its 

history during the precedent years, after the Lehman brothers collapse it experiences a sharp 

appreciation from 2008 up to 2012. The monetary easing and fiscal stimulus from the 

Abenomics policy package enforce a second period for consistent depreciation of the yen 

from 2012 until 2014.  

                                                

3 The concept of J curve is later defined in Section THE J CURVE, It describes the dynamic interaction of the 

exchange rate transmission on trade balances. 



What is interesting in this case is that Japanese exports did not readily improve even when 

yen depreciated by 50 percent in the second period, which was partially attributed to the role 

of cross national production structures. 

(Sato et al. 2013) used an autoregressive distributed lag model to test the existence of a 

dynamic response of trade balances after a depreciation scenario in two periods: from 1985 

to 1998, and from 1998 to 2014. They found strong evidence of a Trade balance response 

during the former period, while there were inconsistent results in the coefficients of the later 

period. This suggests that other variable related to regular business cycles influenced more 

trade balance compared to the REER; and that REER displayed a stronger effect on trade 

balance in the former period.  

Global value added measures are defined as in the work of (Koopman et al. 2011), they 

developed on the work of (Hummels, Ishii, and Yi 2001) to correctly account for value added 

trade exports rather that value added content of exports. They capture the level of 

participation and positioning of countries in international production chains, in terms of a 

country contribution of value added compared with other foreign countries value added 

contribution in GVCs4.  

(Ahmed, Appendino, and Ruta 2017) empirically demonstrated that the exchange rate 

elasticity of manufacturing exports has decrease by 22 percent overall, and 30 percent for 

countries with larger participation in vertical specialization. Although, the authors attributed 

this ambiguous response of the trade balance to an optical effect resulting from an incorrect 

measure of the REER and Trade balance, they suggest elasticities does not exhibit this 

reduction trend when REER and Exports are measured in added value instead of gross terms. 

  

                                                

4 A formal definition of this measures and the notion of value added exports, is presented in GLOBAL VALUE 

DATA CONSTRUCT . 



2.1.2. GLOBAL VALUE CHAIN MEASURES  

 

Global value added measures are defined as in the work of (Koopman et al. 2011), they 

developed on the work of (Hummels, Ishii, and Yi 2001) to correctly account for value added 

trade exports rather that value added content of exports, a notion that is explained later in the 

definition of the GVC measures here presented. More sophisticated measures has been 

elaborated to correct for adjacent drawbacks of the measures here presented, such as export 

weighing biases as in (Wang et al. 2017). However, the here presented measures grasp 

accurately the notion of Participation and Position in GVC. And their components IV and 

FV, that are later explained here, are readily available at the bilateral and aggregate level in 

the TiVA database. 

Following the work of (Koopman et al. 2011), the general notion of position and participation 

in trade in value added can be understood, departing from the definition of the general output 

and requirement system: 

ὢ Ὅ ὃ ὣ ὄὣ (1) 

Equation 1 General output in Leontief form. 

X is the gross output vector of Nx1 dimension that stacks all the gross output value of each 

country N. I correspond to the identity matrix and A is the coefficient matrix of NxN 

dimension, that gives the intermediate use of good of reporting and partner country inputs, 

in its own production. Y is the demand vector of NxN dimension that stacks the values of 

final goods demanded by each country produced locally or imported from partner countries. 

B is the Leontief matrix and represent and NxN block of coefficient that give the requirement 

of gross output in producing country, to increase one unit of demand in the consuming 

country. In the case of two countries the system can be represented as: 
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Equation 2 Matrix form of the general output function. 



To integrate the concept of trade in value added, Vr that is the share of domestic value added 

in total output, is defined as: 

 

ὠὶḳόὍ ὃίὶ (3) 

Equation 3 Domestic value added in total output. 

It is calculated by subtracting the amount of input from abroad in total output of reporting 

country r, in the two country matrix system it is represented as: 
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 (4) 

Equation 4 Matrix form of Vr. 

Then the value added by source is defined by multiplying the Leontief matrix by the value 

added share in output, VAS represented the amount of value added share by source presented 

in a particular consuming country.  
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Equation 5 Value Added by Source. 

Normalizing VAS with the Export matrix of consuming country we can define VAS_E, as 

the amount of value added from reporting country presented in partner country exports. 

 

ὠὃὛͅὉ
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 (6) 

Equation 6 Value Added by Source as a share of partner Exports. 

Note that diagonal elements of VAS_E, correspond to the value added produced locally and 

embedded in local country exports, while off diagonal values are the foreign value added 

content presented in partner country exports; they define the concept of value added trade 

exports which circumvents the third country effect that limited previous GVC measures. In 

a more complex scheme the measures of Position and Participation are better clarified. 
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 (7) 

Equation 7 VAS_E: three countries matrix system. 

In a 3 countries representation of the VAS_E matrix, it becomes evident that the summ of 

diagonal elments in each column corresponde to the foreign value added presented in local 

exports, which under the (Koopman et al. 2011) framewok becomes FV. The sum of off 

diagonall elments of each row becomes instead in the indirect value exported to third 

countries, IV as in (Koopman et al. 2011). IV and FV then come to be the corner stones in 

the definition of both Participation and Position indexes. 

The position index is calculated as the difference between the logarithms of the share of IV 

and the share of FV in the exports of the reporting country. Countries located upstream in 

their supply structure, will exhibit a larger amount of indirect value added exports to third 

countries, while sourcing less amount of inputs from foreign countries to be used in their own 

exports. Annologously countries located downstream in their supply chain structure will 

source larger amount of inputs for their own exports, and they will produce less amount of 

intermediaries to be embedded in third countries exports. Thereof, negative values in the 

position index represent downstreameness and inversely positive values are understood as 

upstremeness.  
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Equation 8 GVC Positioning index. 

Participation indexes are defined and the sum of both IV and FV share on reporting country 

exports, larger magnitudes of the index are understood as larger participation in added value 

trade. Both participation and Position Indexes summarized the concept of structural factors 

that defined the country characteristics at the aggregate level. Note also that both indices can 

take a bilateral and sectoral dimension which suitable for disaggregated data as the one used 

during the analysis. 

 



2.1.3. SUPPLY CHAIN MANAGEMEN T AND THE SMILE CURVE: A 

MANAGERIAL PERSPECTIVE  

 

The supply chain management is a business field that integrates a multidisciplinary approach 

to achieve efficient and successful operations in delivering value to customers. It involves 

the interconnection of internal firm functions, and other external firms and customer, to 

guarantee the continuous flow of information and material; from the sourcing of basic raw 

material, through the transformation of intermediate products into final products, up to the 

distribution of these goods to the final customer. 

In business literature, Supply Chain Management have shifted from a purer logistic 

management to a more complex a multidisciplinary field. (Salhi and Christopher 2006) define 

SCM as the management of upstream and downstream relationships with suppliers, and 

customers, to deliver superior customer value at less cost to the supply chain as a whole.  

Strategically it has also evolved from its cost saving focus, compatible with price 

competitiveness view, toward a more multidimensional objective approach.  

For example, (Johnsen, Miemczyk, and Howard 2014), proposes three dimensional 

objectives to which contemporary SCM practices should focuses on when formulating their 

internal strategies within their supply chain structure. They suggest that in order to promote 

long term sustainable grow firms may take into account Social, Economic, and 

Environmental goals within their supply structures. Note that within this logic, Economic 

reasoning plays no more a unique role, but it remains the one with higher priority. Modern 

SCM adopts a resource saving logic rather than an optimal resource allocation reasoning.  

It recognizes that resources are scarce and therefore consumption and production of resources 

may be limited, and continuously monitor to guarantee the sustainable growth of the firm. 

This logic interferes with the traditional pure price interrelation because it adds new 

dimensions to the intra firm trade transaction process. For example, it values supplier 

relationship as an asset that constitute the competitive advantage of the firm; it engages 

quality as an important variable, sometimes as much as price when developing a new market 



relationship. It demands from suppliers a minimum requirement on standards in terms of 

environmental, safety and social policy which limits the market competition.  

When the management perspective is considered, the price dimension become less relevant, 

and the decision of the firm instead respond to multiple factors that align with its 

organizational objectives. To understand what factors that are taken into account in SCM that 

can affect the price competitiveness notion, it is required to dig deeper into two predominant 

concepts of SCM. The first is the purchasing process, which examines what firms look at 

before making a transaction in international markets. The second is the so called the supplier 

relationship management, this deals with all the complexities arising from a new intra firm 

market interaction.  

Another important topic is the make or buy decision process. It deals with the decision-

making process of the firm when divesting or specializing in the production of certain inputs. 

Although it adds up on the price competitiveness of final products for firms, it stays out of 

scope to analyze the existing firm market interactions. It is then assumed way, to concentrate 

the next sub section review on the factors that impact on quantities and prices. 

Finally, the concept of the smile curve is reviewed to understand how, the above-mentioned 

structural factors in the economic perspective, are handled in the managerial perspective. 

This final review on the managerial perspective of the Global Value Chains will complement 

with the before mention insights on constructing the propositions, that will later contribute 

in the empirical specification to evaluate the deterioration of the price competitiveness. 

  

2.1.3.1. THE PURCHASING PROCESS 

 

The purchasing function in the frame of Supply Chain Management has evolved drastically 

over the past 20 years. Initially it was though as a mundane function focused on reducing 

cost by obtaining cheaper inputs, this archaic view of purchasing is compatible with price 

competitiveness view of macroeconomic frameworks.  The first evolution of purchasing, as 

an integrated approach for firms, took place around 1980, when out-sourcing became part of 

its internal practices. It granted a more strategical notion because it involved decision making 



power regarding strategic resources and complementary competences, to be purchased from 

other firms or developed internally. 

Nowadays, purchasing is much more of a function that besides pursues cost savings. It 

follows an integrated approach that involves concepts such as intra firm innovation fostering, 

strategic capabilities development, sustainability and social responsibility, and risk 

management. Thus, prices are not any more the unique objective on purchasing function in 

firms, nevertheless it continues to be important, but it now takes a lighter weight in the firmôs 

decision-making process. 

One important dimension for firms before entering into the purchasing process is the degree 

of risk uncertainty. Generally, interactions through external purchases in the context of 

Supply Chain takes a long-term connotation, this, due to the fact that companies pursue 

reliable long term relationships with their supplier; the process of integration is expensive 

and onerous, so firms look at purchasing carefully as to hedge themselves against the risk of 

small number condition. (Robinson, Faris, and Wind 1967) propose a purchasing 

classification expressed in function of newness and degree of risk and uncertainty, Figure (3-

4) shows that the newest the purchase the higher the level the risk and uncertainty, and finally, 

the more complex the decision-making process in the purchase.  

 



 

Figure 2-4 Purchasing Classification by (Robinson, Faris, and Wind 1967). Source: (Johnsen, Miemczyk, and Howard 
2014) 

 

The purchasing process constitute a series of stages, it is resource demanding and expensive. 

New purchases will commonly have to go through all these stages. Figure (3-5) shows a 

model from an original model proposed by (Van Weele 2011) adapted by (Johnsen, 

Miemczyk, and Howard 2014). This section review will focus on the specifying and the 

selecting stage, because it takes into account all the parameters to perform the trade balance 

evaluation among the suppliers in the market. Thus, they give an insight of what factors do a 

firm consider before engaging into new long-lasting sourcing relationship. 

 

Figure 2-5 The Purchasing Process. Source: (Johnsen, Miemczyk, and Howard 2014) 

 

 



The Specifying Stage set a priori the threshold for supply selection. It formally communicates 

all the requirements a supplier needs to meet in order to be integrated in the buyer supply 

chain. The intensiveness of requirement and its level of diversification depend on the 

complexity of the input being source and the overall strategy of the firm. A rough 

classification of the types of requirements is presented in Table (). 

 

OVERALL CRITERIA  EXAMPLE OF SPECIFIC CRITERIA  

Technical Requirements ¶ Technical 

¶ Quality: e.g. defect rates, TQM system. Sigma. 

Commercial Requirements ¶ Price 

¶ Payment terms 

¶ Liabilities 

¶ IPR 

¶ Warranty 

Supply Chain 

Requirements 

¶ Delivery terms 

¶ Lead times 

¶ Flexibility 

¶ IT system: ERP 

¶ Supplier integration capabilities 

Service Requirements ¶ Customer service and support 

¶ Technical service 

¶ Maintenance and repairs 

R&D And Innovation 

Requirements 

¶ R&D size and budget 

¶ Patents 

¶ Staff qualifications: no. of qualified engineers, PhD 

etc. 

Sustainability 

Requirements 

¶ Basic qualifying standards: e.g. ISOO14001, 

SA800 

¶ Industry specific codes of conduct 

Sustainability 

Requirements: 

Environmental 

¶ Environmental requirements 

¶ Commitment to environmental protection 

¶ Compliance with local laws 

¶ Control of emission/pollution 

¶ Protection of biodiversity 

¶ Application of life-cycle approach: e.g. use of ISO 

14040-14043 



Sustainability 

Requirements: 

Employment/Social 

¶ Fundaments principles and rights at work: e.g. 

compliance with International Bill of Human Rights 

¶ No child or slave labour 

¶ Health and safety at work 

¶ Equal opportunities/no discrimination or 

harassment 

¶ Minimum wage and non-excessive working 

¶ Employees have written contract 

¶ Civil and political rights 

¶ Condition of work and social protection 

¶ Human development and training in the workplace 

Sustainability 

Requirements: 

Value/Collaboration 

¶ Willingness to disclose policies, decision and 

activities: e.g. cooperation with audits/assessment 

¶ Behavior based on honesty, ethics and integrity: e.g. 

anti-corruption 

¶ Promoting social responsibility in the supply chain 

¶ Respect for property rights 

¶ Values/standards compatible with those of 

customer 

¶ Accountability 
 

Table 2-1 Requirements Classification. Source: (Johnsen, Miemczyk, and Howard 2014) 

 

 

Note that requirements initial stage of the purchasing process point out a dramatically shifting 

from the pure cost logic in supply chain management since 20095. The volatile situation after 

the global crisis in 2008 revealed the lack in resilience to unforeseeable supply chain 

disruption, the lack in risk prevention lead firm to moved away from single sourcing 

strategies to a more agile supply chain structures (Johnsen, Miemczyk, and Howard 2014). 

The recent reshoring tendency is accompanied by the application of the Total Cost Ownership 

to sourcing. Lower prices obtained by sourcing in Low Cost Countries, do not represent 

hidden cost such as: transportation cost, supply chain disruption, supply inflexibility, quality 

                                                

5 See Ellram LM, Tate WL and Petersen KJ (2013) Offshoring and reshoring: An update on the manufacturing 

location decision. Journal of Supply Chai n Management 



problems, loss of intellectual capital and innovation capabilities among others. Ferreira and 

(Ferreira and Len 2009) surveyed 39 European and US companies to identify their position 

toward changes in the sourcing strategies, 59 percent of them were changing their sourcing 

strategies, from which, 26 percent already re-located their manufacturing activities. 

 

 

Figure 2-6 Manufacturing companies changing their sourcing strategy. Source: (Johnsen, Miemczyk, and Howard 2014), 
adapted from Ferreira and (Ferreira and Len 2009). 

 

Then, the first conclusion of the SCM discussion, concerns about how firms drive their 

purchasing decision. It is clear that under SCM perspective the price selection mechanism 

does not operates centrally but it remains among the most important dimensions in 

purchasing decisions. Firms look instead, at diversified criteria that is align with the firm 

strategical objectives that are not always associated to cost savings. Generally, Firms are 

constraint for the sustainable development dimensions to which they are recently subjected 

by public audience.  

Purchasing requirements drive away the competitive forces of markets and enforce imperfect 

competition since the market participation is limited by the types of requirements to which 

the supply chain is subjected. Under this market structure, the price section mechanism 

becomes less relevant.   



A simple model elaborated by (Pagell, Wu, and Wasserman 2010), summarizes the logic of 

this first point. They characterized the type of sourcing approach according the type of input 

being purchased, the typology of input is defined instead according to relevance of the 

sustainable development objectives (economic, environmental and social), and the level of 

supply risk. 

 

Figure 2-7 Purchasing approach. Source: (Johnsen, Miemczyk, and Howard 2014). adapted from (Pagell, Wu, and 
Wasserman 2010). 

 

(Johnsen, Miemczyk, and Howard 2014), defined the strategic commodities as follows: 

 

ñCritical commodities transcend simple market economics. Strategic commodities have non-

economic attributes that could be leveraged into a long-term competitive advantageò 

 

If it is the case, it is valid to imply that any subsequent stage along the value chain will add 

up a degree of complexity, this, aggregates marginally the supplier capabilities to the scale 

of added value, which in turn will make the purchasing decision drivers less reliant on pure 

cost and more dependent on other types of requirements. 



 

Proposition 1: Global Value Chains deteriorates the price selection mechanism, because it 

adds up to the purchasing criteria some other components that represent the level of 

complexity of the product, the strategic objective of the firm, and the sustainable development 

objectives. 

 

2.1.3.2. THE SUPPLIER RELATIONSHIP MANAGEMENT  

 

Modern supply chain structures look after maintaining long term relationships with supplier. 

It is mainly because, strong supply based provides a competitive advantage. The strategic 

objective represented in operational practices are extended along the whole supply network. 

Firms are required to heavily invest in order to construct these relationships, and to support 

integrated suppliers to develop the required capabilities to achieve their strategy. The Figure 

(3-) shows the relation between the required level of investment and the desired level of 

supplier integration. 

 

 

Figure 2-8 A supplier hierarchy. Source: (Johnsen, Miemczyk, and Howard 2014). 

 

(Håkansson 1984) proposed the first framework to understand the interaction between buyers 

and sellers. Instead of describing a series of on-off exchanges or transactions, the model 



scrutinizes into the characteristics that shape the level of interactions, and differentiates them 

into short-term and long-term interactions.  

Short term happens for examples when firms get involve into arm length transaction of goods 

of services (e.g. financial services), likewise, when the actors exchange information or 

participate form social encounters. Long term interaction occurs when there are strategic 

synergies among actors, they share or at least partly the organizational culture, share benefits 

and risks resulting from the both companiesô operations; it also required the standardization 

of the interaction and it is off course not possible without investment, upgrading or adaptation 

of the production process, and the development of capabilities. 

A trend of arising popularization of the term ñpartnershipò, which represented the preference 

for long term relationship with suppliers, took place in the 90ôs based on successful stories 

in the Japanese automotive industry6. (Johnsen, Miemczyk, and Howard 2014) argument that 

the trend in the preferences for partnerships continues up to today, they defined the long-term 

relationships as essential ingredient of integrated supply chains. 

However, partnership does not happen out of the sudden, it takes time, investment and mutual 

effort. (Hughes 2005) develops a model for supplier evaluation that will not prevent the long-

term relationship development. Supplier is however not effective, without a reciprocal 

nurturing connotation, he suggested it might aim to solve problems by sharing information 

rather than penalizing lacks in performance indicators.  

(Sako 2004) studied the supplier development process under the view of the Japanese 

automotive industry. Japanese firm extended the lean manufacturing techniques along their 

supply networks and align their strategic objectives with suppliers, to achieve superior 

performance over their competitors. Toyota for example, allowed its supplier to keep 

additional gains from cost reducing innovation; this practice will foster capabilities 

development in suppliers, that will eventually result in other types of products upgrading and 

cost information transparency. 

                                                

6  See Womack JP, Jones DT and Roos D (1990) ñThe Machine That Changed the Worldò. 



SCM places special focus to the development of this partnership interaction when it comes 

to new product development process. (Handfield et al. 2012) argues that 80 per cent of cost 

of the final product is committed during its development phase. While, (Johnsen, Miemczyk, 

and Howard 2014) recognize that gains form Early Supplier Involvement in innovation are 

not granted per se. He assured successful ESI requires the right suppliers and the right time, 

thus, the integration strategy must consider the following factors: 

(i) A rigorous supplier selection process with a well-defined distention between 

buyer-supplier roles. 

(ii)  A definitive approach toward supplier development involving: shared training, 

mutual trust, risk and reward sharing, supplier representation in the NPD team, 

agreed performance target and shared commitment. 

(iii)  Internal buyer capabilities: top management commitment, cross functional teamôs 

coordination. 

(Calvi et al. 2010) have identified three types of supplier integration represented in Figure 

(3-9), which depends on the degree of development risk and the degree of supplier autonomy. 

The degree of development risk describes the criticality of the parts being sourced; for 

example, inputs that are less standardize and that are characterized by a more technological 

complexity. The supplier autonomy describes the level of strategic integration and the 

capabilities of the suppliers, the higher the level of commitment of the supplier with the 

shared objective, the more the degree of autonomy.  

 



 

Figure 2-9 Le Dain model. Source: (Johnsen, Miemczyk, and Howard 2014) adapted from (Calvi et al. 2010). 

 

(Johnsen, Miemczyk, and Howard 2014) argues that during the NPD process Black Box and 

Gray Box suppliers should be integrated earlier in the process to reap the most benefits in the 

innovation outcome. On the other hand, White suppliers for which specifications and contract 

relation are dictated by the buyer must be integrated later in the intermediate phase of the 

innovation process, they are nevertheless by no means less relevant. Therefore, strategic 

relations with this supplier should be maintained as well, they should be consulted and 

monitored as well as the rest of the supplier basis. 

The second conclusion of the SCM discussion, refer the lengthy characteristic of intra firm 

transactions, and the level of integration between the transacting parties. SCM do not 

conceive the interaction among firms participating from supply networks as simply on-off, 

series of arm-length transaction. It gives to the supply chain structure a unified connotation, 

in which the group of firms participating from the structure behaves as a single organization, 

competing in the market with other supply chain structures. 

 



Proposition 2: Global Value Chains erodes the substitution process and gives it a lengthier 

connotation. Firms participating from Global Value Chain maintain long term relationships, 

shared strategic objectives, and complementary capabilities that make the process of 

supplier replacement extremely onerous. 

 

Let be GVC_Par i a variable that captures the level of participation in GVC of a Country i, 

REERi the real effective exchange rate of the same country, and TVi its monetary value of 

net trade balances. Both Proposition 1 and Proposition 2 can be written as: 

 

Ὃὠὅͅὖὥὶȟ‍Ὥ
ЎὝὠȾὝὠ

ЎὙὉὉὙȾὙὉὉὙ
ᶰᴙᵼ ‍ὭȿὋὠὅ π ‍ὭȿὋὠὅ π 

 

Where ɓi is the elasticity of real exchange rate to trade balances in country i. 

 

2.1.3.3. THE SMILE CURVE  

 

One last point from the business literature that can complement on the discussion of global 

value chain and trade balances is related to the localization of production stages of the supply 

chain across countries. The concept was first proposed by Stan Shih in 1992, he identified 

that value added inside the supply chain of Acer had shifted in a larger proportion to up-

stream (design and R&D), and down-stream (Marketing and Sales), from mid-stream 

production stage (Manufacturing). The reduction in the share in value added in 

manufacturing activities was due to the outsourcing of these stages to low income countries. 



 

Figure 2-10 Smiling curve. Source: (Baldwin et. Al 2014). 

 

Baldwin et. Al (2014) assured that offshored stages are subjected to standard process, they 

become commoditizes so many emerging nations can perform this task, while non-offshore 

activities tend to involve differentiability practices. Gain in value added share of upstream 

and downstream activities was due to cost reduction, arising from localizing manufacturing 

in low wage countries, and complemented by productivity gains of skill and technological 

intensive activities of in-shored remaining activities. 

Trends in industry restructuring, as the one stablished by the smile curve tend to happen 

homogenously across countries. They identified a pattern of servitization exhibited in all 

Asian nations. Added value from manufacturing now days is shifting even more from 

manufacturing activities to the service sectors. However, even if some of these patterns 

happen homogenously, it is yet possible to identified distinctive differences in the structure 

of the smile curve across nations.  

Figure (3-11) displays an economic re-elaboration of the smile curve, which expressed the 

change in the shared of value added by the sector of the economy. It is evident that changes 

in the production structure of Philippines have been very different to those that have taken 

place in Japan. 

 



 

Figure 2-11 Changes in the Economic smile curve. Source: (Baldwin et. Al 2014). 

 

It is possible to think of the economic smile curve proposed by Baldwin et. Al (2014) as the 

graphic illustration of the structural factor represented by the production system. If the 

assertions about product differentiability by the elasticities theorist, the supply chain 

management literature, and now incorporated in the smile curve discussion, are taken into 

consideration; the servitization trend will induce a bias toward downstreamness in GVC 

positioning evaluation. It is nevertheless difficult to characterize a country position in GVC 

in terms of its industrial structures by accounting for the level of industry concentration, since 

most economic activities in the services sector add value in multiple stages of the production 

chain in other aggregated sectors. It is then pertinent to consider the following last 

proposition. 

 

Assumption 1: Countries position themselves along the Global Value Chain according to 

the structural factors of their industry composition, and its contribution of added value to its 

international supply chains. If one assumes that concentrated industries add value at a large 

extent in global production chains. It is valid to imply that a general position index in GVC 

of a country can be evaluated in function of the overall contribution of value added in 

international value added trade. 



 

Measures evaluating the positioning in GVC of a country, such as the one proposed in 

(Koopman et al. 2011) that were exposed before, take into account the Assumption 1. Letting 

CIni be an industry concentration index for aggregate sector n in Country i, FV_E and IV_E 

are the foreign added value content of exports of country i, and the indirect value added of 

country i in exports of partner countries, as a percentage of exports in country i.  Assumption 

1 can be expressed as. 

 

ὋὠὅͅὖέίὪὅὍȟὅὍȟȣȟὅὍ ᶿὋὠὅ Ὃὠὅ ὪὊᾠὉȟὍᾠὉ 

  



2.2. ECONOMICAL THEORY OF EXCHANGE RATE  

 

Historically, since the gold standard years until to the rupture of the Brenton Woods System, 

sudden depreciation (appreciation) of the exchange rate promoted speculative attacks on 

intended capital drawing (leaking), given the improving (worsening) of price 

competitiveness for those countries that claimed to suffer of fundamental disequilibrium: a 

condition of a persistent deficits or surpluses on the current accounts. 

According to the traditional open economic frameworks7, general departures of the exchange 

rate are linked to the opposite sided implications in the aggregate levels of supply and demand 

in an economy. Particularly, the impact on aggregate demand take place in the net export 

term, caused by a purchasing power disparity. This is an indication of disturbance in the 

nominal exchange and in the consumption and saving component due to the redistribution of 

income effect caused by readjustment of the terms of trade8. These disturbances into the 

national account are referred here as: the exchange rate transmission mechanism. 

During this section the theory behind the exchange rate transmission mechanism is narrowed 

to the direct effect on import and export demand, the internal consumption adjustment is 

dismissed. The discussion starts by point out how price competitiveness is conceived by 

conventional wisdom, and what is actually affects the price competiveness in general. In 

general, price competitiveness is a main concerned in the policy agenda nowadays. 

Governments tend to overstate its level of impact on national accounts, and they dismiss 

some other relevant factors contributing to overall competitiveness gains. 

The level of impact of relative price shocks is nonetheless the main concerned of this study. 

Thus, understanding the determinants of price competitiveness is a suitable introduction for 

the theoretical groundings of the exchange rate transmission mechanism. After understanding 

                                                

7 The Mundell Fleming under the Keynesian assumption correlates positively the exchange rate with the 

aggregate demand within the net export term in the short run, while the Monetary approach will consider 

temporary positive departures of the aggregate demand in the view of nominal exchange rate depreciation that 

will be eventually offset only by monetary induced inflation in the long run. 
8 The redistribution of income will arise from variation of relative prices for both importing and exporting 

national industries, such changes will be reflected in national wages level and the return to capital for each 

industry in the long haul, that in turn, may affect positively or negatively consumption patterns and investment. 



how relive price movements interacts with the elements of the current account balance, some 

dynamics of these interaction are explained, specifically the J curve effect. This concept 

describes how good flows and relative price adjustment occurred. 

Within the dynamics in exchange rate transmission effect, two main postulate that are 

complementary with the topic of the exchange rate transmission mechanism are presented. 

Namely, these are the Law of One Price, and The Elasticity Approach to Trade. Their 

implication in driving the level of influence of the exchange rate transmission are explained, 

as well as their link with contemporary current of thought of the literature categories.  

The section concludes by presenting the revision of the contemporary literature of the 

exchange rate transmission effect, and its interaction with the role of Global Value Chains, 

under three perspectives: The Pass Through Literature, which evaluates the law of one price 

postulate. The Relative Price Literature, which studies the definition of relative price indices. 

And The Exchange Rate Elasticity Literature, that seizes the pure effect of the exchange rate 

transmission mechanism. After the literature revision some Propositions are presented to 

derivate the course of the empirical strategy. 

 

2.2.1. EXCHANGE RATE TRANSMISSION MECHANISM  

 

The effect of competitiveness on macroeconomic responses of trade is major policy 

concerned worldwide. (Krugman, 1995) assured at the moment that industrialized nations 

had developed obsession for international price competitiveness. This extreme reliance on 

the competitiveness effect could distort internal policies and threatened the stability of the 

international economic system.  

Competitiveness generally can be influenced in different ways, consider the following price- 

expressed in foreign currency-for a general exportable basket of nation in Equation (9). ɛ 

represents the mark up percentage followed by firm in foreign markets. Then it is first 

possible to achieve competitiveness by intervening the market and forcing firms to price 

lower. The second and maybe more important mechanism is the distortion of the nominal 

exchange rate, denoted as e. Deviation of price according to monetarists, can be achieved 



during short periods of time by pursuing monetary expansion policies, this however can 

accrue only transitory gains while prices remain unreactive. 
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Equation 9 Export price index decomposition.  

The third way of influence price competitiveness is C that stand for costs, this term can be 

further decompose in the following equation: 

 

ὅ ύᶻ
ὒ
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Equation 10 Cost structure of Exports. 

From Equation (10) three potential variables can be identified; in the first term of the right 

side of the equation, w corresponds to the national wage level that depends on the labor 

market and the employment level, the equilibrium for such variable is hardly influentially, 

and major reforms can be harmful for consumption and income redistribution. Also, in the 

same term of the equation, A corresponds to productivity of the national production structure. 

Countries can impact on competitiveness by pursuing industrial restructuring policies that 

incentivizes productivity gains. 

In the second term of the right side of the Equation (10), there is the cost effect of foreign 

intermediate inputs (I* ). Note that any attempt of promoting monetary expansion as to 

depreciate the exchange, would not impact on foreign price of intermediate goods, but it will 

harm the cost or importing intermediates goods required in the production of national goods.  

Distortion of foreign price of goods could be achieved if home country designates restrictions 

on prices in the form of tariffs; nonetheless it will be successful only if: home consumption 

of foreign intermediate is large enough- sine qua non -prices wedges could not exert any 

effect, and prices of foreign goods will remain the same. As argue by (Krugman, 1995), 

nations for which the level of participation in international markets is significantly higher, 

tend to undermind the foreign cost term of Equation (10). They have historically inculcated 

a common belief of monetary incentive and exchange rate consistent devaluation, as a 



mechanism for promoting their countries trade balance wealth fare, thus, incurring on price 

wedges into foreign goods imports to promote national competitiveness. 

In countries with a small participation of international markets - so called ñsmall open 

economiesò - the living standards and economic stimulus are reactive to the productivity 

gains. For example, the GDP demand growth 9 of United States during 1973 ï 1979 decreased 

by 65%, a period during United State started to pursue commercial export promotion policies. 

Although, 95% of GDP demand growth was accrued to productivity losses with respect to 

precedent year10. 

In despite of the proven gains of policies aiming to boost productivity, countries continue to 

rely on monetary distortion to preserve ñcompetitivenessò in attempt to protect their trade 

balances. Because it is easy to depict a scenario of fierce price competition to blame on 

growth lack, National governments generally give the priority to price competitive stimulus 

in the general policy agenda; So that protectionism practices become a more comfortable for 

the general audience when counterbalance measures are required.  

Table (3-2) shows the distribution of countries according to the objective of their monetary 

policy, and the exchange rate regimes. In terms of exchange rate arrangement, it classifies 

the following arrangements: when the exchange rate is determined by free market 

interactions it falls into the ñthe marketò category; when governments intervene to manage 

artificially the value of its exchange rate it is classified as ñnot determined by marketò 

category.  

In 2016, 53% of countries with explicit exchange rate policies pursued an exchange rate 

arrangements (not market defined exchange rate policies) 11. Additionally, 76% of these 

                                                

9 GDP growth is defined as the GDP divided by the Import price Index, it measures additional to national 

production, the demand accessibility of United States consumers.  
10 See Krugman (1995): ñEnsayos de econom²a, universidad nacional de colombia sede medellinò. 
11 See Kokenyne et. Al 2009, for  details about the Revised System for the Classification of Exchange Rate 

Arrangements. 



countries adopted exchange rate anchor12, and opted for monetary policies that prompted 

exchange rate stability over other monetary objectives. 

 

 

Table 2-2 Exchange rate arrangements and monetary policy objectives by country. Source: (Annual Report on Exchange 
Arrangements and Exchange Restrictions 2015 ). 

 

The discussion about the economic perspective of the impact of competitiveness on trade 

balances starts by assuming that countries are more concerned about price competitiveness 

change arising from self-induced shocks or external shocks, than competitiveness change due 

to productivity gains, they are when formulating their competition policies.  Therefore, the 

general interest here is the effect price competitiveness changes, indifferently from the nature 

of its price shock. 

                                                

12 The monetary authority intervenes on the foreign exchange market to maintain the exchange rate at its target 

level or to control its fluctuation within a range. The exchange rate therefore becomes the predominant target 

of the monetary policy.  
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In the next sub-section, the Marshall Lerner conditions are revised together with the concept 

of the J curve. The revision of this context will shed some light on clarifying what is the 

mechanism through which exchange rate exerts its effect on the trade balance.  

 

2.2.1.1. THE MARSHALL LERNER CONDITION  

 

To introduce the MRL condition, one need to make an overstated assumption that is all 

countries follow the traditional accounting definition of income. Within this definition, the 

total national output maintains the same type of relationship with all the macro-variable. 

Equation (11) shows the composition of the national income for an open economy, where C 

represents internal consumption, I represents investment which differs from its counterpart 

definition in finance; here it is defined as all the expenditure required by the production 

system to function. G is the government expenditure, X and M stands for Exports and Imports 

respectively. 

 

ὣ ὅ Ὅ Ὃ ὢ ὓ (11) 

Equation 11 Output function in the national accounting form. 

By disaggregating the income definition, it is possible now to concentrate on trade balances. 

Following the definition of balance of payment accounting keeping, the current account is 

simplified to the extent of the trade balances, export (X) minus imports (M). Within this 

generalization, capital transfers are assuming way so the equilibrium in the balance of 

payments is attained by equalizing the financial account with the current account13. So, Trade 

balances surplus happen only by lending to foreign national wealth, and trade balances 

deficits can only occur by borrowing from foreignerôs international wealth. 

                                                

13 The current account is equalized to the trade balance, so we assume that any wealth transfers results only 

from international trade activities. 



Q is the real exchange rate, defined as the nominal exchange rate (E)14 times the foreign price 

level (P*), divided by the national price level (P). It measures how cheap national products 

are relative to foreign goods, or how much of the national product basket can be purchased 

with the value of a foreign product basket when the value of goods are measure in the same 

terms15. 
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Equation 12 Real exchange rate. 

Trade balances will be deflated by domestic prices as to measure them in real terms, then it 

will be described as follow: 
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Equation 13 Real Trade Balance decomposition. 

m and x variables represent the import and export demand function. Equation (13) assumes 

that the total value of export in real terms equals the international the demand for home 

exports. Equation (13) and (15), stablish the macro variable relationship of import and export 

demand traditionally assume within the macroeconomic frameworks16; Y is the national 

income level and Y* is the foreign income level.  

 

ὼ Ὢὗȟὣᶻ (14) 

Equation 14 Export demand function. 

                                                

14 In the empirical literature, NER is defined as the corresponding units of national currency equivalent to one 

unit of foreign currency. 
15 If Q fall below 1, means that real value of national currency has appreciated against the value of the foreign 

currency because it is possible to purchase more of what is produced nationally abroad. If Q is larger than 1, it 

depreciates, because the national currency losses its purchasing power against the foreign currency. 
16 A more precise revision of the macroeconomic frameworks that directly or indirectly assume the MRL 

condition is done later in this chapter. 
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Equation 15 Import demand function. 

Imports are inversely related to the real exchange; it means that a real appreciation affects 

positively the import terms because purchasing power of home currency increases in term of 

foreign currency. Panel a. of Figure (3-12) depicts the relationship between level of income 

at home and imports; an increase in the home level of income impacts positively the 

consumption of foreign goods. Note that as the real exchange rate appreciates, the amount of 

foreign goods purchased rises.  

Panel b of Figure (3-12) illustrates the positive relationship between Q and Exports demand. 

A real depreciation represents a gain in price of competitiveness of home products, therefore, 

the utility function of the export demand is satisfied by a larger supply of output. When prices 

are relatively low, the increase of foreign level of income will likewise shift the export 

demand schedule to the rights, as in the case of imports and home income level. 

 

a. 

 

b. 

 

Figure 2-12 Import demand and Export demand in function of the macro-variables Q, Y and Y*. 

 

By differentiating real trade balances (TBreal) in terms of Q, the following expression is 

obtained: 
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Equation 16 First derivative of TB with respect to Q. 
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Equation 17 First derivative of TB with respect to Q: m factorized. 
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Equation 18 Definition of exchange elasticity. 

Introducing the concept of elasticity represented of Equation (18), as a percentage of change 

of a variable with respect to 1% of change of another reference variable. It is possible to 

rearrange Equation (17) into the following form: 
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Equation 19 First derivative of TB with respect to Q: rearranged. 
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Equation 20 First derivative of TB with respect to Q:  as a function of elasticities of export and import. 

As a result, the MRL condition states that the effect of a real depreciation depends on the 

exchange rate elasticity to the quantity of both import and exports. ⱦ_x stands for the 

exchange rate elasticity of the export, and ⱦ_m for the real exchange rate elasticity of the 

import. Equation (20) concedes an absolute value for ⱦ_m, because the elasticity of 

substitution for imports is by definition negative17; a positive change in Q will result in a 

negative change in m.  Considering derivative of the trade balance function in the Equation 

(20), it can be inferred that, assuming an initial trade balance (X=M*R), so that the current 

account equals to zero. A change in the trade balance function will be positive only if the 

sum of ⱦ_x and ⱦ_m, is larger than 1. From now on the resulting effect from the fluctuation 

of the real exchange rate, will be denominated as the exchange rate transmission mechanism. 

 

                                                

17 Since the relationship between imports (m) and Q is negative, expect the elasticity of import substitution to 

have a negative value. It means that by any positive change in Q, there will be a negative change in  m; or 

contrary, any negative change in Q will result in a positive change in m. 



a. 

 

b. 

 

Figure 2-13 Effect of change in import elasticities in the exchange rate transmission mechanism. 

 

Figure (3-13) shows the effect of different exchange rate elasticities on the impact of the 

exchange rate transmission mechanism. It can be seen from Panel a. shows that in presence 

of a real depreciation, positive gains on trade balance can be accrued only if the elasticity of 

imports and exports are sufficiently larger. On the other hand, positive gains in trade balances 

are less evident if elasticities of substitution are insufficient. This happens when the changes 

in imports and export quantities are less responsive to changes in the real exchange rate as 

represented in Panel b.  

Some other authors have studied the effect of exchange rates considering the effect of income 

elasticities of exports and imports, a condition previously relaxed in the MRL definition. 

(Houthakker and Magee 2006) provided empirical evidence of the effect of income 

elasticities in maintaining the trade balance. For which they defined the required rate of 

growth of the real exchange rate to maintain equilibrium in the trade balance. This 

equilibrium condition is expressed in both income of foreign and home economies, and the 

respective exchange rate elasticities of imports and exports: 
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Equation 21 (Houthakker and Magee 2006) Equality condition of Trade Balances. Equation 22 (Houthakker and Magee 
2006) Equality condition of Trade Balances: rate of change in Q. 



Equation (22) defines the relationship necessary to maintain the trade balance. (Houthakker 

and Magee 2006) found evidence that income elasticities-in fact- are divergent enough in 

some countries. The general idea of elasticity is delusive; it is not possible to dive into the 

elasticity definition without thinking of the elasticity of substitution across product varieties 

and destination countries, this in turn, reflects aggregated characteristics of the country 

production structure. Then why for some countries is more feasible the substitution of certain 

goods that are being consumed, or why are they are more prompt to stop exporting certain 

goods and start producing and selling others? Well despite what the level of investment and 

the technological advances can do to help-out the process of substitution, even for the more 

diversified economics, substituting import or export takes time.  

Time is important in defining rather a shock in price competitiveness can impact positively 

or negatively trade balance, this same concept of time and elasticities is revised by the J-

curve effect. 

 

2.2.1.2. THE J CURVE 

 

To introduce the notion of the J-Curve it is necessary to argue that elasticities of substitution 

are not constant, as many production function and demand model assumes. Elasticities of 

substitutions variates significantly in function of time during shock periods, and this is mainly 

due to the intertemporal effects of decision making18. While for already stablished firm, it 

may seem advantageous to operate under real depreciations because it makes foreigners to 

perceive their product cheaper. They still need to decide if weather continue importing 

expensive inputs or switching to less qualified internal supplying industry, or even develop 

internally the required inputs to produce. All the before mentioned alternative represent 

variables in the cost function of the firms, and those cost deter potential benefits from price 

competitiveness gains. This also give to the elasticities a temporal notion. Dynamic of 

                                                

18 Helen B. Junz and Rudolf R. Rhomber (1972), highlighted five types of lags influencing the intertemporal 

effect of exchange rate on trad balances: (i) the recognition of the changed situation. (ii) the decision to change 

real variables. (iii) delivery time. (iv) the replacement of inventories and materials. (v) changes in production. 



elasticities are unknown at the eyes of the current literature. However, these is empirical 

evidence from dynamic responses of the trade balances during periods of adjustment of 

relative price shock. 

Figure (3-1) illustrates the dynamics of trade balances in the presence of a real depreciations 

(or devaluation in the fixed exchange rate regime) for some real cases. In the first panel a. 

there is evidence of a J curve effect for Italy between 1992 and 1995, during the lira 

devaluation period; and in panel c. for Poland from 2008 to 2010 followed by the real 

depreciation of the Polish zğoty after the Lehman brother crises. In the panel b. there is 

evidence of real depreciation in Italy, and same type of evidence for Poland in panel d during 

the periods of the events captured by the Real Effective Exchange Rate. The REER notion 

operates inversely compared to the Real exchange rate (Q), that is a real depreciation is 

captured by a decrease in the REER index.  

 

 

Figure 2-14Historical Cases of the J curve effect: Panel a and c) Trade balance evolution after rea depreciation, Source: 
Trading Economics. Panel b. and d) REER during the period of the events (REER = 100 in 2010), Source: World Bank 
Data Base 
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Stephen Magee fist identified the J-Curve effect in 1973. He remarked that in the presence 

of a real devaluation, trade balances will first deteriorate and later improve depending on the 

condition pre-ante, and the response post ante of the exchange rate shock. He related the J-

curve effect to two major common pricing practices in markets. He first asserted the impact 

of currency definition of contracts in delivering positive results in trade balances after a 

depreciation, and later explained the implications of the ñexchange rate pass throughò. 

The exchange rate pass through, can be defined as how reactive local import prices are to 

exchange rate fluctuation. It is important to evaluate importôs price responses, because only 

after a price distortion take place, preferences in consumers can be quantified into 

expenditure switching; additionally, estimates of exchange rate pass through also reveal the 

attitude of firms toward market conditions. For example, firms that believe the markets in 

which they operate are price sensitive, may take action to deter price adjustment and so to 

protect their market share. 

(Burstein and Gopinath 2015) argue that Import prices follow more closely fluctuation in the 

nominal exchange rate compared to consumer and producer prices. This is explained by the 

price indexes composition, which is affected by the share of non-tradable goods in its 

definition. These type of goods are expected to react less promptly to external dynamics of 

the market.   

However, exchange rate pass through is indeed incomplete at long estimated horizons, and 

variate across countries. Table (3-3) provide the estimates of Medium run (Price changes 

prevailing for some periods of time, MRPT), and Long Life (cumulative price changes during 

the entire sample period, LLPT) estimates of exchange rate pass through for different 

countries, between 1994 and 2009 (Burstein and Gopinath 2015). LLPT estimates are 

incomplete and heterogeneous, in some of the cases they do not overcome at most 60%, and 

for some countries they are below 30%. 

 



 

Table 2-3 Medium Run (MRPT), and Long Run (LLPT) estimates of the exchange rate pass through betwee 1994 and 
2009. Source: (Burstein and Gopinath 2015) 

 

The extent at which import prices changes in relation to exchange rate fluctuation is 

negatively impacted by mark ups variations to price shocks, and the responsiveness of the 

cost structure of the firms to the to the nominal depreciation19. On the other hand, currency 

contract definition is used as escape valve of nominal rigidities in price, to approximate to 

the desired pricing level.  

In simple words, firms will choose the price and currency for which they can more easily 

achieve their desire level of ERPT, and it depends on the price adjustment frequency of these 

currencies. For example, if an importing firm desires to maintain a low ERPT in dollar prices, 

it makes sense for it to denominate its price in dollars and variate it price in foreign local 

currency.  

The definition of the desired level of ERPT depends at the same time on the demand 

characteristics of importing the market, represented in the elasticities of substitution of its 

market varieties. Thus, in markets that are less reactive to prices - exhibiting high elasticity 

of substitution and therefore more competitive - the extent of ERPT into local import prices 

become important for firm. It is because fluctuation of the import prices may affect 

significantly consumption patterns, and this reinforces the choice of low ERPT at the firm 

level. When price become flexible (as in the long rung) currency choice become less relevant, 

and the currency definition of contracts impacts less the level of ERPT. 

                                                

19 A better defined theoretical definition of other determinants such as the responsiveness of the cost structure 

to quantitative changes after the depreciations (demand elasticity), and national cost determinants is provided 

in detail by Gopinath and Burstain (2013). 



Empirical support for the J curved is mixed, Some author have failed in identifying any 

existing J-curve pattern (see (Moffett 1989), (Bahmani-Oskooee and Ratha 2004),  

(Bahmani-Oskooee and Gelan 2012); (Khalid 2018)), while others have defended the J-curve 

hypothesis with empirical support (see (Bahmani-Oskooee and Ratha 2007), (Lal and 

Lowinger 2012), (Jamilov 2013), (Petroviĺ and Gligoriĺ 2010)).  

In reality, trade balances sluggishly follow the conventional assumptions of macroeconomic 

frameworks, and it is due to the fact that in real life no model will predict precisely how a 

nation will perform in terms of trade accounts. It is mainly because in real life responses in 

trade balances are the results of multidisciplinary events that are not always quantifiable and 

deterministic on price changes. 

As follows two of the pillars models in macroeconomic studies that deal with the effect of 

exchange rate fluctuation on trade balances, the models follow two distinctive current of 

thought in economic and they respect two significant assumptions. 

 

1. Mundell Fleming Model: This model recognizes the principles of the Keynesian 

approach to describe the economical interactions, it departs from the postulate that 

expenditures determine the supply level and market imperfection governs real world 

interrelation. So, it depicts a general scenario of transition, in which prices do not 

react or change; deviation of the nominal exchange rate generates a pure demand 

response that will be offset by variation in the level of supply as to adjust to the 

consumption switches. In the Mundell world Supply systems are assumed to have  

flexible production capacity. 

 

In a MF framework elasticities will perfectly exert, so that after an instinctive 

adjustment process will bring about the benefits of the depreciation into the new 

consumption patterns reflected into the trade balances. In other words, quantities 

promptly change instead of prices. 

 

2. The Quantitative Monetary Model: It does not recognize the money illusion 

postulates (prices and money supply are absolute), and depicted a punctual scenario 



for which short run changes were just a part of a transitory adjustment process, and 

thus, real exchange rates tend to converge back to equilibrium. 

 

It assumes that at the end of the external shock adjustment prices reacted as to deliver 

a new state of equilibrium, quantities sluggishly variated during the period of 

adjustment. But in the long run market supply level will satisfied the purchasing 

power parity, that is, deviations in price competitiveness will never exists at the end 

since competitive forces and production costs will maintain trade term equalized. 

 

However it did not deny the effects of prices deviations during the adjustment period, 

it recognizes surpluses in trade balances as collateral effects arising from short term 

adjustment. Thus, depreciation in the nominal exchange rate enacts to improve trade 

balances in the meantime, but in the long run, the cost structure of firms together with 

the excess o supply of money balances will force prices to clear back to original the 

real exchange rate level. At the end production quantities will tend to converge to its 

equilibrium levels as well. In this case, prices are adjusted rather than quantities, and 

trade surpluses or deficit are in the middle of this adjustment. 

 

Both models are based on very strong assumptions, and respect different causation in 

predicting the outcome of price shocks. More sophisticated models mind both perspective in 

delivering a prediction of trade balance responses to real depreciations, however no matter 

what the model is, in the presence of a relative price deviation, they all assume - either 

transitory or absolute - a linear causation between the real exchange rate and trade balances. 

In the light of empirical consensus in regard of the exchange rate transmission mechanism, 

one may wonder how valid its applicability in real world is. Both the J curve and the MRL 

condition at the base of the exchange rate transmission mechanism evaluate two postulates, 

implicitly involved in the current macroeconomic models. The first is the Law of one price, 

that assumes price competitiveness will be the same overall; and the second referred as the 

elasticity approach to trade, that advocates market segmentation by investigating difference 

in elasticities.  



There is no possibility of trade balance reaction to exchange rate fluctuations, without the 

violation of the Law of one price interacting with the elasticity approach to trade. In order to 

understand if it is worth to apply the exchange rate transmission mechanism postulate, both 

concepts are examined in the following subsection at the light of the historical evolution of 

the literature, and its resulting empirical evidence.  

 

2.2.1.3. COMPETITIVENESS AND THE LAW OF ONE PRICE  

 

The notion of the law of one price is incorporated at the aggregate level into the real exchange 

rate for the Keynesian and the Purchasing Power Parity for the monetary approach; For which 

a positive deviation of the real exchange rate (Purchasing Power Disparity), is positively 

correlated with the current account. 

There is no competitiveness without disruption of the law of one prices, indeed empirical 

support for the Law of One Price mixed (see (ADLER and LEHMANN 1983), (ABUAF and 

JORION 1990), (Lothian and Taylor 2002)). Israr (1977) found that real relative prices of 

disaggregated comparative groups of commodities between U.S. and Germany are 

systematically correlated with variation of the nominal exchange rate between the years of 

1971 and 1976. Note that, deviation of the PPP are consequent with incomplete ERPT in long 

life horizons. 

After the rupture of the fixed exchange rate regime, it is evident that deviations of the real 

exchange rate in the short run became evident. Which enforce the impact of short run 

volatility of exchange rate in prices; for some cases this relative price variations will persist 

for longer periods of times.  

Departures form the PPP entails relative price differential providing competitiveness between 

close substitutes goods. These deviations in the real exchange rate can be explained by the 

Harrod Balassa Samuelson effect. (Kravis and Lipsey 1983) provided an explanation for the 

HBS effect, which relates high income countries with incompatibilities of consumer prices 

between traded and non-traded good sectors.  



Tradable industries that exports in low income countries are typically labor intensive, while 

in high income countries exports are intensive in capital. Both countries must produce non-

tradable for their own consume which is typically labour intensive. Therefore, prices for non-

tradable are higher in high income countries since the overall value of marginal productivity 

of labor is higher in these countries20. These price differences together with the share of non-

traded good, whose price in high income countries is higher, would drive price up compared 

with low income countries.  

Some other determinants are accounted for impacting on relative price differential as: 

Technological narrow gap between service industries across countries21, Heterogeneity 

among sectoral productivity ratios within a country, degree of openness and factor 

appreciation due to internationalization, and elasticity of substitution of factors22.  

ñTraditional Keynesian and monetary theoriesò disregard these structural factors, and tend to 

generalize production systems and heterogeneity across sectors within countries to simplify 

responses to macroeconomic shocks. It is then evident that competitiveness responds to 

deviation of the monetary ñlaw of one priceò, and that country structural factors contribute 

to this phenomenon. However, such long run factors that drives deviations of the law of one 

price. These can be seen not only as determinants of competitiveness, but also to understand 

the impact of competitiveness changes in trade balances.   

Major propositions on the elasticities theories were developed by advocates of the law of one 

price. (Dornbusch et al. 2006) developed initial insights on how exchange rate responded to 

                                                

20 According to the factor proportion trade model, a country specialized in the production of a capital intensive 

good as this country is abundantly endowed with capital. In order to maintain the productivity of capital during 

the shift in the specialization pattern, that proportion of labor and capital required by the factor intensity of the 

exporting industry must be shifted to the capital-intensive exporting sector from other labour intensive 

industries. However, being labour a scarce resource in the capital-intensive country, the unproportionable shift 

of labour will increase the value of the marginal product of labor of the exporting industry and therefore the 

wage level. This increase in wage level will serve as incentive to attract workers from labour intensive industries 
to achieve the resource intensity in the capital-intensive export sector that equalizes the marginal rate of 

transformation across industries, resulting in an overall increase of wages.  
21 If technological is large across countries for the service sector, productivity in non-tradable goods will be 

equal internationally. Therefore, wages in services sector will increase prices of non-traded goods in all 

countries compared to traded commodities. 
22 Low substitution of labour for capital in non-traded goods will drive prices up as competition intensifies in 

the labor markets, low elasticity of labour and low income strengthen the positive effect on price level, however 

this is not the case for countries with excess of supply of labour or high unemployment.  



momentary and fiscal stimulus in the short run. They explained how the money and 

international assets market, considering the role of expectation in the later, were responsible 

in explaining fluctuations in the exchange rate during the short run; while the aggregate 

demand will respond instead to those changes.  

(Dornbusch et al. 2006) proposed that the effect of the exchange rate fluctuation in the trade 

balance will depend on three components:  

(i) The origin of the depreciation.  

(ii)  Whether the deterioration of the terms of trades was considered temporary or 

permanent 

(iii)  The speed of adjustment in the substitution of domestic goods for imports and the 

flexibility in intertemporal substitution.  

At this point a significant distinction between commodities and differentiated product was 

made. It was implicitly assumed for the substitutability of products to play a fundamental 

role in varying the outcome associated to exchange rate fluctuation in the short run. This such 

substitutability would have an impact on the trade balance, which in turn would affect 

aggregate spending and consumption patterns.  

(Dornbusch et al. 2006) claimed that none J-curve pattern will arise due to inelastic 

characteristics of the commodities import function, since their degree the intertemporal and 

short run trade substantiality is low. They state that customer goods that are characterized for 

a high degree of differentiation respond to monopolistic competition; while auctions good 

will respond to competitive market forces, thereof, market clearing process will lead the 

supply price to accommodate to foreign prices in response to exchange rate fluctuations.  

Thus, for low substitutable products, an increase in relative price will only worsen the trade 

of terms as imports would be purchased by a higher price. On the contrary, assuming 

sufficient import elasticities; depreciation will positively impact the term of trade, since the 

increase in relative prices will not have any impact in the saving and will instead decrease 

import spending.  



This heterogeneity in products according to the level of substitutability is however ignored 

by those associations at the basis of the international open economy models, particularly, the 

standard IS-LM models that stress its applicability only to manufacturing commodities that 

respond less promptly to the law of one price. These considerations affect the way 

competitiveness is understood in international markets and drive anticipated conclusion in 

regard of relative prices divergences among similar commodities; that under tight market 

integration and high substitutability would otherwise exert less on trade balances. 

 

2.2.1.4. ELASTICITY APPROCH TO TRADE  

 

(Kravis and Lipsey 1972) defined the basis for relative price relations with respect to relative 

export quantities. They identified initial differentiated effect of relative price variations on 

exports among different commodities groups.  They found that effects of relative prices 

variation changes from some countries to others, and the determinants of the export quantities 

responses to relative price changes could be explained by:  

(i) The differences in elasticities during different period of times 

(ii)  Different product categories.  

(iii)  The size of change in competitiveness (relative price indexes).  

These quantities responses to price variation can be in some way interpreted as the exchange 

rate elasticity that explains the J curve effect. In a precedent work (Ginsburg and Stern, 1965) 

rejected the idea that all commodities have the same elasticity of substitution, their results 

suggested higher elasticity for more standardized products as proposed before.  

After examining the list of four-digit category (ISIC Classification) subjected to the research 

for the construction of price competitiveness indexes (Kravis and Lipsey 1972)rely on the 

assumption that price substitution effect was stronger between products belonging to the 

same four-digits SITC category than between products across four-digits categories. In a 

more recent proposition they argue that traded commodities in international markets evidence 



price discrimination, this will generate significant discrepancies between domestic prices and 

export prices23.  

Resorting to intuition, one may find justification for the antagonism to the monetary law at a 

sub-aggregate level of export composition for which demand price elasticity could varies 

significantly across commodity groups. This differentiation pattern could respond to certain 

bundles of additional benefits such as delivery lead time, credit lines, quality and after sale 

services that will infringe price differential even under perfect competition24.  

The quantitative responses to these heterogeneous price changes are nevertheless difficult to 

assess, at least for more standardize products. If prices for standardize traded commodities 

quickly react to competitive market forces in advocacy of the PPP, as it is the case, the time 

span for adjusting relative quantitative deviation will be short enough to impede a significant 

evaluation of quantitative reactions to a nominal depreciation. On the contrary, manufactured 

traded commodities will enjoy a more differentiated position in competitive markets. For 

which price adjustment will take longer and quantities responses, even if less significant, will 

be evident. 

If such a pattern of differentiation occurs at a less aggregate level of commodities, for which 

substitutability differs, it is valid to imply that the magnitude of price elasticity of 

substitutions in a country will depend of the bundle of commodities in import consumption 

and exports. There being countries with more differentiated commodities bundles in imports 

and export subjected to low price elasticities, and countries with more standardized imports 

and exports subjected to large elasticities.  

It is then, when the long run factors, that are also responsible for price divergence, gain 

relevance to explain the differences in demand responses to price fluctuation across countries. 

In principle, the bundle of imports in a large proportion represents the inputs required for 

production of a national economic structure, plus a share of consumption of foreign final 

                                                

23 See, ñPrice behavio in the light of balance of paymentsò, Kravis and Lipsey, 1981. 
24 See, Price competitiveness in the world trade: ñSome further aspects of international competitivenessò Kravis 

and Lipsey, 1971. 



goods; while exports are fully accounted for the outcome of the national economic structure 

that is sold abroad.  

The bundles of commodities imported and exported will thus represent the patterns of 

production characterized by specific factor intensity and productivity, technological 

intensiveness of production, innovation, and more importantly the pattern of ñtrade 

specializationò of the economic structure itself. 

(Imbs and Méjean 2010) calculate a subset of price elasticities of export and imports for 30 

countries, characterized by different income per capita and production systems, and 

differentiating between: heterogeneity and homogeneity in cross sectoral elasticities of 

substitution, and specialization patterns of production. Among the results they found that 

import elasticities were higher for emerging economies and lower for developed countries. 

These results reflect the importance of specialization in production since developed countries 

generally import specialized inputs for technology intensive production process with lower 

level of substitutability. In the case of export elasticity, the results showed higher values when 

considering heterogeneity in elasticity of substitution across sectors, normalized market 

coverage, and different coverage of sector for exports compared to imports (specialization)25. 

Again, export elasticities were higher for developing economies and lower for developed 

economies. The results converge to demonstrate that developed economies are exporters of 

branded differentiated goods. An important remark is that differences in elasticity of 

substitution among sectors (differentiation) in both exports and imports take a large value for 

those countries with less specialized production systems.  

As a result, it is valid to assume that the effect that a nominal depreciation exerts on trade 

balance will depend on two factors:  

(i) The lengthy nature of the depreciation and its adjustment process. 

(ii)  The pattern of specialization of the national production system.  

                                                

25 Imbs and Méjean (2010) calculated elasticities under tow premises; constrained: assuming same elasticity of 

substitution for all sectors, and unconstrained: allowing for heterogeneous elasticity of substitution for each 

sector. 



To understand at what level the pattern of production specialization can affect the 

improvement (worsening) of trade balance in response to exchange rate fluctuation, it is 

necessary to identify how large is the vertical specialization effect and how much does it 

differ across countries.  

A concrete review of the vertical specialization literature is presented in the next sub section. 

 

2.2.2. EXCHANGE RATE TRANSMISSION  MECHANISM : LITERATURE 

REVIEW  

 

The topic of Global Value Chain in macroeconomic studies is not novel, it has been studied 

for last three decades, with the seminar work of (Hummels, Rapoport, and Yi 1998) 

pioneering in quantifying relative measures of GVC participation, and providing the 

groundings for understanding GVC at the aggregate level. Indeed, the literature suggest that 

the GVC participation in the last two decades has consistently increased. The foreign content 

share in exports has increased on average 0.2 in early 1970ôs to 0.33 in mid of 2000ôs. 

Nevertheless, it remains a delusive matter when it comes to predict the interaction of GVC 

with the traditional macroeconomic associations. As a result, little attention has been 

increasingly placed on GVC as to explain the awkwardness of trade balance responses to 

price competitiveness all around the world. 

Many streams of Macroeconomics have provided different explanations for this lack of 

responsiveness in trade balances. Firm heterogeneity (Atkeson and Burstein 2008), strategic 

complementarities (Amiti, Itskhoki, and Konings 2016), distribution costs (Corsetti and 

Dedola 2005), market structure ((Amiti, Itskhoki, and Konings 2016) and (Auer and Schoenle 

2016)), the invoicing currency (Boz, Plagborg-Møller, and Gopinath 2017), as well as the 

composition, sectoral heterogeneity, and aggregate bias of predictor and estimators ((Ahmed, 

Appendino, and Ruta 2017), (Imbs and Méjean 2010), (Amiti, Itskhoki, and Konings 

2014),(Imbs and Mejean 2015), (Turunen, Bayoumi, and Saito 2014)) are some of the 

determinants for the lack of responsiveness in the exchange rate transmission mechanism that 

the literature have provided. 



In term of price quantity relations, some of literature have focus on the role prices, their 

statistical significance in deflating real values, and their response to exchange rate movement 

that impacts ultimately trade balances ((Ahmed, Appendino, and Ruta 2017),(Burstein and 

Gopinath 2015)).  From the price stream two main currents of literature derive. The first 

studies how much prices change in response to change in nominal exchange rate, most 

commonly known as ñpass throughò ((Sato et al. 2013),(Boz, Plagborg-Møller, and Gopinath 

2017),(Bussière, Gaulier, and Steingress 2016), (Amiti, Itskhoki, and Konings 2014)).  

Some authors have interrelated the GVC measures to estimate their impact into pass through 

estimates ((Ahmed, Appendino, and Ruta 2017), (Sato et al. 2013),(Cheng et al. 2016)). The 

second current of study of the price stream literature conciliate the relative price measures 

and its implication in correctly predicting trade balance variation, some representatives of 

this current of the literature has formulated corrected measure of the REER for GVC 

participation, GVC composition, and sectoral aggregation that explain better the awkward 

changes in trade balances ((Ahmed, Appendino, and Ruta 2017),(Turunen, Bayoumi, and 

Saito 2014) , (Bems and Johnson 2012),(Patel, Wang, and Wei 2017)). 

The second main branch of trade balance and exchange rate literature concentrate on the 

direct effect of price movement on trade values and volumes, referred as ñelasticity theoryò 

((Imbs and Mejean 2015), (Bussière, Gaulier, and Steingress 2016), (Fontagné, Martin, and 

Orefice 2018), (Amiti, Itskhoki, and Konings 2014), (Sato et al. 2013)). With some of the 

studies interacting with the GVC measures ((Ahmed, Appendino, and Ruta 2017), (Cheng et 

al. 2016), (Sato et al. 2013)). It noticeable that the pass through literature and elasticity 

literature overlaps due to the fact that pass through estimates affect directly the magnitude of 

elasticity estimates. As specified before pass through estimates are incomplete at medium 

and long horizon and variate from country to country, and according the currency 

denomination ((Burstein and Gopinath 2015)); therefore, it interacts directly as a channel in 

cushioning trade quantity responses to exchange rate since it implies either free price 

fluctuation associated to complete pass through (exchange rate movement are reflected in 

destination markets), or pricing to market behavior (exporters change prices to off-set 

changes in bilateral exchange rate), depending on the cost and market structure of sectors and 

countries.   



(Bussière, Gaulier, and Steingress 2016) found that countries whose export volumes react 

promptly to exchange rate changes tend to be countries characterized by a high exchange rate 

elasticity of export prices (high pass-through). (Fitzgerald and Haller 2013) and (Berman, 

Martin, and Mayer 2012) found that the elasticity of export volumes to changes in the 

exchange rate was between 0.5 and 0.7. These estimates at the same time depend on how 

exporters pass the exchange rate shocks into export prices. So, it is common to find in the 

literature studies that look at volume elasticities, habitually look at pass through estimates as 

well.  

The role of GVC in quantity price relations plays a marginal role in literature, but it has 

gained relevance progressively. Figure (3-15) shows the increasing trend in document 

published related to the topic of GVC and Trade, while Figuere () depicts the novelty of GVC 

interacted with Trade Elasticity. It is notorious that involving GVC in understanding trade 

volume responses is a novel topic. In fact, despite empirical results support the idea of 

intermediate trade affects the exchange rate transmission mechanism, the recognition of GVC 

as a determinant is not straightforward. ((Turunen, Bayoumi, and Saito 2014), (Bussière, 

Gaulier, and Steingress 2016), (Amiti, Itskhoki, and Konings 2014),(Imbs and Mejean 

2015),(Sato et al. 2013), (Haltmaier 2015),(Cheng et al. 2016)). 

 

 



 

Figure 2-15 Historical trend of documents published related to ñGVCò and ñTradeò. Source: Scopus. 

 

Figure 2-16 Historical trend of documents published related to ñGVCò and ñElasticitiesò. Source: Scopus. 

 

  



2.2.2.1. THE PRICE LITERATURE REVIEW: PASS -THROUGH  

 

The pass-through as nominated in the literature is responsible for the Exchange rate 

fluctuations that impacts the final countryôs trade competitiveness, inflation, and output 

((Boz, Plagborg-Møller, and Gopinath 2017)). The extent to which Firms do not alter their 

prices to exchange rate changes will determine at what extent destination markets will 

perceive changes in price competitiveness. (Bussière, Gaulier, and Steingress 2016) found 

low incomplete import price pass through estimates (0.49 on average). They determined that 

neglecting price adjustments caused by complementarities by strategic complementarities in 

the importing destination reduces the average exchange rate pass-through into import prices 

substantially from 0.49 to 0.22.  

Using disaggregated data, (Amiti, Itskhoki, and Konings 2014) found that Belgium firms 

exhibit lower pass-through if their share in destination markets is large, the cost index off-set 

the effects of the exchange rate on marginal costs, and when the destination price index 

responds poorly to the exchange rate due to the stronger strategic complementarities in their 

price setting.  

 

Proposition 3: If price setting in destination markets is subjected to strong 

complementarities, it is expected that pass through estimates will be influenced by the pricing 

decisions of competitors in the destination country. That is, complete pass through in export 

prices in highly competitive markets will be forced to incompleteness as to accommodate to 

the equilibrium conditions the destination prices setting, after a relative price shock has 

taken place. So the pass through level variates as function of the destination market share. 

In competitive markets we expect pass through to decrease as market share in destination 

countries increases. 

 

Let be Sij the market shares of country i in destination country j, pij and Rij the FOB prices 

of products sell in i to j denominated in j currency, and the real bilateral exchange rate of 

country i and j. Then Proposition 3 can be written as: 
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Pass through literature, is suggestive in defining a significant amount of heterogeneity in 

prices responses to exchange rate fluctuation across countries. Exporters exhibit more 

heterogeneous behavior in pricing after exchange rate shocks than importers and tend to 

perform less pricing to market ((Burstein and Gopinath 2015), (Bussière, Gaulier, and 

Steingress 2016)). According to (Bussière, Gaulier, and Steingress 2016), the average pass 

through into export prices is higher for industrialized economies (0.72) than for emerging 

economies (0.59). (Fontagné, Martin, and Orefice 2018) found evidence that French 

exporters do more pricing to market in OECD destination markets than towards non-OECD 

countries, they argue it is because the French products are more substitutable with peers 

OECD market, which is also consistent with the strategic complementaritiesô argument. 

In line with the Supply Chain literature  (Bussière, Gaulier, and Steingress 2016) also argue 

that pass-through is high in exporting prices, and low in destination prices in primary goods 

and intermediate goods compared to final goods, when valued in destination currency; which 

implies pricing to market behavior attributed to the fact that primary goods respond to more 

competitive forces to which prices respond more dynamically to avoid expenditure 

switching.  

The main finding in regard of the effect of GVC in the pass-through literature concludes that, 

overall, import share in exports dampens pass through estimates. (Sato et al. 2013) asserts 

that after 2008 crises, Japanese firms restructure their production system to increase their 

level of participation in GVC; which in turn will explain the sharp decline in the pass-through 

coefficient in the Japanese manufacturing industry, from 2009 with an estimate of 0.847 

(largest) to 0,255 (lowest) in 2012.  According to this, Japanese firms would have allowed 

for larger pass through during the year after 2009 since they would had specialized in 

differentiated set of products in upstream segment of the value chain, and then come back to 

the PTM behavior exhibited before 2009, which would had granted large foreign exchange 

gains after 2012.   



(Bussière, Gaulier, and Steingress 2016) identified that import share is a main channel in 

dampening pass through estimates since the countries that have high exchange rate pass-

through to import prices also tend to adjust their export prices signiýcant, they implied it is 

because imports are used as intermediate inputs (so the countries that have high pass-through 

in input prices adjust their final good prices). For example, for a specification including 

changes in the marginal costs, the average exchange rate pass through increases substantially 

from 0.65 to 0.87. With import share being positively correlated with marginal cost variation. 

(Amiti, Itskhoki, and Konings 2014) using micro-level data for Belgium firms, determined 

that import share is an important predictor of a ýrmôs exchange rate pass-through at the micro 

data level, with 10 percentage points of imports in total costs reducing pass-through by over 

6 percentage points. This effect is attributed to both the marginal cost channel, which is 

affected with the import share, and the markup channel being proxy by the market share. 

Interacting with the market share channel found that that a ýrm with a zero-import intensity 

and almost zero market share has a pass-through of 94% (almost complete) at the 95% 

conýdence level. On the other hand, a hypothetical zero-importing intensity frim ýrm with a 

75% market share relative to other Belgian exporters within sector-destination (95th 

percentile of the ýrm-level distribution of market shares) has a pass-through of 73%. Having 

to increase the import intensity of the ýrm from zero to 38% dampens the pass-through by 

18 percentage points more, to 55%. 

 

Proposition 4: The marginal cost is the variable in the pass through literature that is directly 

related with foreign input content of final goods. If the general index of GVC participation 

is defined in terms of value added contributed by foreign countries in home country exports, 

as it is in (Koopman et al. 2011). It can be expected that pass through in export prices 

decreases as the GVC Participation index increases. 

 

If mci stand for marginal cost of products of products produced in i, and the FVAi is the 

foreign value added content in exports of country I. Where Ὃὠὅ ρ, correspond to the 



special case when all trade flows in country i are added value trade flows. Then Proposition 

4 is represented by: 
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2.2.2.2. THE PRICE LITERATURE REVIEW: RELATIVE PRICES  

 

GVC effect on prices has been studied under the perspective of relative prices as well: (Bems 

and Johnson 2012) argue that conventional REERs (Real Effective Exchange Rate) are not 

well suited for analyzing competitiveness when imports are used to produce exports. They 

introduce a value-added version of REERs (VAREER) by introducing the GVC interaction 

into this environment and moving away from a final goods world, to a new setting that 

interacts production demand in added value and final demand.  

Explicitly, (Bems and Johnson 2012) model both input and consumption demand, by 

assuming a one level of nested elasticity of substitution production function with a GVC 

structure; however, the level of disaggregation converges with the traditional Armignton 

elasticity since this framework assumes homogeneous elasticity of substitution in production 

and demand26; this means that the elasticities are equal in final demand preferences and in 

intermediate input demand represented in the production function.  

More precisely, the elasticity of substitution between the domestic value-added composite 

and the composite of a foreign country j input is equal to the elasticity of substitution among 

inputs, and at the same-time, equal to the elasticity of substitution among final goods. For 

                                                

26 The Armington elasticity describes the elasticity of substitution between a variety of goods at each level of 

data aggregation, they are estimated generally from generalized gravity model that are traditional in trade theory 

and assume perfect substitutability among varieties. It differs from the preference elasticity estimates that result 

from general equilibrium model that some times include different level of the Armington elasticity, as in the 

case of CES (Constant elasticity of substitution) frameworks, represent the structural preference of demand and 

production system at equilibrium. 



example, in this setting a country minimizes the cost of production related to the production 

technology, by choosing among a portfolio of inputs produced domestically and in n-number 

of foreign countries and defining its level of factor of production utilization (Labour and 

Capital).  

According to (Bems and Johnson 2012), there is a significant gap between variations in the 

REER and VAREER for China. The VAREER displays a larger appreciation of the Chinese 

real exchange rate during the 2000s (between 15 and 20 percentage points), since it 

depreciates by less during the first years of the 2000s and appreciates more sharply thereafter; 

differently, United States exhibits a larger depreciation if measure in the VAREER, than its 

measure in REER (between 5 and 10 percentage points since 2000). 

(Turunen, Bayoumi, and Saito 2014) develop their own measure of the REER interacted with 

the role of intermediate inputs but reflecting final good price competitiveness. They do it so, 

by adopting the same assumptions of the Armigton elasticity as in (Bems and Johnson 2012), 

but interacting final prices as a function of factor of production involved in the realization of 

the final goods, within a perfect competition framework.  

They differentiated the effect of added value production chains by including a term capturing 

the role of outsourcing or foreign value added in easing appreciation in the definition of the 

REER in Goods. They conclude that the VAREER (Bems and Johnson 2012) and REER in 

Goods are equivalent in fitting trade data. Their empirical results show that when using 

VAREER and REER in Goods instead of the standard REER into a least square regression 

to analyze net export data, the resulting standard error is lower for GVC measures.  

(Turunen, Bayoumi, and Saito 2014) agree as well with (Bems and Johnson 2012) in 

attributing most of the difference in REER indexes comes from using different price indices 

(Added value vs gross term), not weights.  However, the idea that weights do not matter 

comes from the Armington assumption of homogeneous elasticities, which are unobservable, 

and lack of consensus in the literature. 

(Patel, Wang, and Wei 2017) integrated the role of heterogeneity in the interaction across 

and within sectors in the REER weighing scheme. Updating on the VAREER proposed by 

(Bems and Johnson 2012), they determined that prices as well as weights are affected by 



sectoral heterogeneity; the main different remain in the fact that their indexes integrate data 

at the sectoral level, while other relative price measure work with input output data at the 

country level.  

This level of disaggregation reconciles direct competition between sectors and captures the 

direct effect at aggregate level, without incurring into the standard averaging procedure of 

traditional relative price measures, that leads to loss of information at the aggregate level. 

They formulate two specific indexes, GVC-REER that captured the price competitiveness of 

Added Value trade, and gross output Q-REER that is important to differentiate changes in 

competitiveness due to gain in domestic productivity.  

The impact of sectoral heterogeneity becomes evident in numbers, a standard deviation of 

the yearly changes in GVC-REER between different sectors is between 20% (Czech 

Republic) and 2% (Malta). Likewise, IMF-REER (Standard REER) and VAREER tend to 

have a higher co-movement with one another compared to that of the GVC-REER (0,92 

between GVC REER and both VAREER (BJ) and IMF REER).  

The framework implemented by Patel et. Al (2017), emphasizes the role of complementarity 

of inputs in GVC in defining the bilateral weights in relation to the elasticity of substitution 

of consumption; this consideration capture both mutual and third country competition. In 

general, the weight assign from a domestic production entity to a foreign production entity27, 

which represent the change in demand from the domestic to the foreign entity for a given 

price change, increases when there is strong complementarity between inputs from a foreign 

entity and inputs from domestic sector entity. In other words, complementarity in production 

undermines the price competition between two sectors.  They found that Manufacturing 

(ñsecondaryò) sectors have exhibited a significant fall in price competiveness both in value 

added and gross output terms, while services (ñtertiary)ò sectors have gained 

competitiveness. 

(Patel, Wang, and Wei 2017) also determined the level of divergence between GVC- REER 

in the presence of heterogeneity in the elasticity of substitution. At the county sector level it 

                                                

27  Production entities define as each sector in each a country participating from gross trade and intermediate 

trade interaction. 



accounted for an average deviation of 21%, and 7% in average at the country aggregate level 

respectively. (Ahmed, Appendino, and Ruta 2017) corroborate the enhancing role of value-

added measure of the REER in cushioning the effect of GVC participation into the estimates 

of the exchange rate elasticity to exports. However, they also argue that estimates of 

elasticities of value added exports to added value measures of REER, are a quarter lower 

compare to their peer estimates using gross term REER. 

Proposition 5: When sectoral heterogeneity and inter-sectoral linkages are considered in 

the construction of RER estimates, the net effect of GVC_Par is accounted directly into the 

relative price indicator. Although, the consistency of the indicator depends of its weighing 

scheme. In other words, if the indicator includes both gross trade and value added trade in 

its construction it will best fir gross trade, otherwise it will undermine the role of final trade 

in the estimates of the exchange rate elasticity to trade. 

 

Let Wght to be the weighing for a given measure of given REER measure, VA a 

disaggregated matrix of sectoral added value trade, and GT a disaggregated matrix of sectoral 

gross trade, Proposition 5 can be stated as: 
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2.2.2.3. THE ELASTICITY  LITERATURE REVIEW  

 

The elasticity literature is largely diverse and lack of consensus in magnitude and range of 

the estimations. As nominated originally in (Ruhl, 2008) an ñInternational Elasticity Puzzleò 

makes itself evident in different model specifications. Precisely, the value of elasticity is to 

take a different magnitude range according to the selected predictor proxying for the price 

shock (Exchange Rate, Tariff or Prices).  

The Armington elasticity which is critical parameter for determining the behavior of trade 

flows and international prices range from about 0.2 to 3.5; while estimates of the same 

Armington elasticity take values between 6 to 15 to explain trade growth as a result to tariff 

changes in general equilibrium models. (Fontagné, Martin, and Orefice 2018) corroborates 

the existence of the IEP using micro-level data for French exporters, with the coe cients on 

tari  ranging between 1 and 1.23, while coefficients on real exchange rate are between 0.57 

and 0.72.  (Imbs and Mejean 2015) contribute on the IEP discussion, arguing that there are 

significant discrepancies between sectoral estimates of the elasticity and their aggregate 

country level counterparts. They attribute this effect to the heterogeneity in sectoral estimates 

that results in an aggregation bias, and pushes the aggregate values of elasticity toward zero. 

(Disdier and Head 2008) support this assertion, they quantified the effect of aggregation with 

respect with the magnitude of the aggregate elasticity estimates resulting in a positive 

correlation. 

(Imbs and Mejean 2015) in their interaction with IEP in two classic models of 

macroeconomics and trade, they illustrates the role of sectoral heterogeneity in elasticity 

estimates. The first one is the international business cycles by Backus, Kehoe and Kydland 

(1994) (BKK). In which the elasticity estimate defines the Armington elasticity between 

foreign and domestic varieties (lower magnitude). The second one is the generalized model 

of international trade by Arkolakis, Costinot and Rodriguez-Clare (2012) (ACR), where the 

elasticity estimate proxies a supply or a preference parameter (larger magnitude).  

In the Armington estimates, they assert that the heterogeneity bias comes from a negative 

relationship between cross-country dispersion in tariff and sectoral estimates that tend to push 



the pooled estimates towards zero; In the preference parameter case, which are represented 

traditionally in constant elasticity frameworks28, the heterogeneity-aggregation bias comes 

from a negative relation between sectoral estimates and the variance of prices conditional on 

supply shock (Direct cost or technological shocks). 

The argument is complemented with the evidence of a diminishing trend in the J curve effect 

as identified in (Sato et al. 2013), and therefore of trade flow elasticity of substitution to 

changes on relative prices. The International trade literature is rich in providing explanation 

to such phenomenon, with the result mainly being drive by the Global Value Chain increasing 

participation in international trade (sometimes being indirectly proxy by the import content 

of exports). While the generalized equilibrium model and Business cycle literature of 

macroeconomics focuses at a lesser extent, but nonetheless recognizes the effect of GVC in 

driving the divergent results of the elasticities29.   

(Boz, Plagborg-Møller, and Gopinath 2017) argue that the effect of price divergence into 

trade volume is dominantly driven by the dollar exchange rate instead of the bilateral 

exchange rate, in advocacy of the Dominant Currency Paradigm (Casas et al. 2016); with A 

1% ceteris paribus dollar appreciation resulting in a 0.6ï0.8% contraction in rest-of-world 

trade volume within the year.   

On the other hand, (Fontagné, Martin, and Orefice 2018) attributed the increment in 

magnitude of the estimates to the strategic complementarities, such as local distribution costs, 

an price settings conditions ((Amiti, Itskhoki, and Konings 2014)). They reconciled their 

instrumented measure of the destination-sector year fixed effects to account for strategic 

complementarities in destination markets. According to them, including these effects into the 

trade volumes regression drove the difference between the Armington and preference 

estimates of elasticity. (Fontagné, Martin, and Orefice 2018) also emphasizes on the role 

heterogeneous pass through into destination prices in deterring the exchange rate 

transmission mechanism. This heterogeneous pass through into export prices in local 

                                                

28 See the work of Feenstra, Robert C. (1994) - New Product Varieties and the Measurement of International 

Prices. 
29 According to Imbs and Mejean (2015) the correlation between the heterogenous sectoral elasticity estimates 

and import share of a product variety k in destination country is also negative, but low, at 0,162 for Armington 

estimates; and positive and minimal at 0,0525 for the preference estimates. 



currency affects significantly the elasticity estimates of export volumes, since it subjects them 

to the endogenous response of elasticity that are conditional on pass through estimates.  

By including the instrumented export price into the regression of tariff and exchange rates 

against export volume, they found that the exchange rate elasticity is reduced from 0.66 to 

0.52 and the tari  elasticity is reduced from 1.77 to 0.03. The reduction in tariff occurred via 

the impact it has on export prices which themselves a ect export volumes with an elasticity 

of -5.17. Since 35% of tariff shock is absorbed into export prices (0,35*-5,17=-1,81), the 

resulting tariff elasticity would be further reduced to the estimated value of 0,03.  

(Bussière, Gaulier, and Steingress 2016) support the assertion, arguing that countries for 

which trade volumes react more, were also countries for which pass through into import 

destination prices were higher. (Boz, Plagborg-Møller, and Gopinath 2017) found in their 

estimates a less negative effect of a nominal appreciation during the first years of the period 

between 2002 -2015, with a more negative effect of an appreciation on bilateral trade during 

the last years of the subsample being mainly attributed to higher pass through into import 

prices.  

(Sato et al. 2013) highlights the role of investments, they argue that FDI inflows from a 

source country to China positively impact Chinaôs exports to a third country, rather than 

increasing exports to the FDI source country; they attributed the effect to the triangle trade 

pattern and the different positions of countries in GVCs. 

 

Proposition 6: Since exchange rate pass through exert a positive effect on the real exchange 

rate elasticity to trade values. Factors affecting the pass through estimates of export prices 

will also affect positively the magnitude of the real exchange rate elasticity to trade values. 

Thus, resorting to definition in Proposition 3 and Proposition 4, the following relationship 

must hold: 
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Note that the Proposition 6-b is equivalent to Proposition 1 and 2. 

(Cheng et al. 2016) found that cross-country variation of trade balance response ranges from 

0 to 6 percentage points of GDP after a 10% real effective depreciation. (Bussière, Gaulier, 

and Steingress 2016) highlights the role of trade openness in delivering the heterogeneity of 

elasticity estimates across countries. With some countries seeing a small change in their trade 

balance, noticeably Japan, the United States, and Norway with an average of 0,3 percentage 

point of GDP, after a 10% of nominal depreciation. Others countries suffer from much larger 

changes such as Hong Kong, Ireland, and Costa Rica with an average 7 to 8 percentage points 

of GDP increase after the same depreciation rate.  Figure (3-17) Illustrate the export elasticity 

distribution across country, and Figure (3-18) the corresponding import elasticity 

distribution. Emerging economies exhibit the larges magnitude in their values of the 

exchange rate elasticity. 

 

 

Figure 2-17 Export quantity elasticities distribution across countries. Source: (Bussière, Gaulier, and Steingress 2016) 

 



 

Figure 2-18 Import quantity elasticities distribution across countries. Source: (Bussière, Gaulier, and Steingress 2016) 

 

(Imbs and Méjean 2010) defined imports and exports elasticity of substitution assuming 

heterogeneous elasticity of substitution at the sectoral level. The estimates follow a general 

equilibrium framework fed into a constant elasticity of substitution demand system. 

Therefore, they represent the demand preference elasticity explained above. They found that 

the unconstrained estimates of export elasticities (allowing for heterogeneous sectoral 

elasticity) shows large heterogeneity with values ranging between 1,43 and 5,21. In this case 

developed economies took lower values, including China and India. Countries such Canada, 

Israel and Portugal that are characterized for being small open economies, take larger values. 

Unconstrained Estimated import elasticities were heterogeneous as well, their magnitude 

variate from 0,7 to 7,14 with emerging markets displaying large values and rich and 

developed countries exhibiting values bellow 3.  

With respect to GVC participation effect, the literature is conclusive in distinguishing 

between the traditional trade volume and exchange rate relations. It associates the 

irresponsive pattern of trade changes in the real exchange rate mainly with GVC Participation 

measures. While it has less to say with respect to GVC Positioning since the empirical 

support is mixed.  

Using OECD-WTO database, (Cheng et al. 2016) found that the Marshall Lerner condition 

was satisfied in most of their sample, with non-GVC effects driving their main results. A 

10% real effective depreciation exhibit however heterogeneous response in bilateral trade 



across countries. (Sato et al. 2013) confirmed the theoretical responses of trade balances to 

real effective exchange rate changes, but they recognize a significant reduction on the trade 

balance response of China since 2001. They argue that a 1-unit change in the RMB REER 

will cause an average decrease of 29 million USD in Chinaôs value added-based trade surplus, 

but the impact is 51 million USD when using gross-based surplus30. 

(Haltmaier 2015) quantify the measure of participation and positioning in GVC using the 

World Input Output Database for 36 countries; and determine their effect in delivery trade 

balance movement as a percentage of GDP. They initially estimate the overall positioning in 

GVC (upsteamness) is positively related with trade balance growth, while participation 

impact negatively trade-balances.  

One significant drawback of this approach refers to the type of measure in evaluating the 

positioning, since the KPWW ((Johnson and Noguera 2012) and (Koopman et al. 2011)) 

measure of participation is arithmetically correlated with the trade balance definition31. A 

different specification attempting to correct for the arithmetic correlation of the GVC 

measures that considers lagged values of participation and positioning yield opposing results; 

they identify a negative overall effect from the interaction between GVC participation and 

positioning with high significance levels at second and third lagged periods. Their results 

indicate that an increase in ñupstreamnessò reduces the current account balance and an 

increase in ñdownstreamnessò increases it, with the full effect coming after three years.  

Complementary, (Haltmaier 2015) identified developed economies are dispersedly 

positioned within GVC32; They identified that the United States and Japan are the most 

upstream of the developed economies, although the United Kingdom and Canada have been 

moving further upstream over time. 

                                                

30 Estimates on trade balance variation result from a generalized gravity model in which total trade inflows are 

considered instead of bilateral trade flows. 
31  Measures of positioning are defined as the log ratio of a countryôs supply of intermediates used in other 

countriesô exports to the use of imported intermediates in its own production, which is arithmetically related to 

the export minus import definition of trade balances. 
32 .  They propose measuring upstreamness as the log ratio of a countryôs supply of intermediates used in other 

countriesô exports to the use of imported intermediates in its own production. 



Using data from the WTO-OECD TiVA data base, (Ahmed, Appendino, and Ruta 2017) 

found that there is a decreasing trend in elasticities of trade flows to exchange rate between 

1996-2003 and 2004-2011. In their specification they found that a rise in GVC participation 

reduces the REER elasticity of exports by 22%. When using GVC Participation and 

Positioning flows and REER corrected for value added trade, they determined that estimates 

of the REER elasticity to exports is about one fourth of the counterpart estimates in gross 

terms.  

In contrast to the results of (Haltmaier 2015), they conclude that GVC Positioning do not 

play a role in reducing the magnitude of the REER elasticity to export growth. They attributed 

the reduction in the elasticity to the backward linkages (foreign import content on exports) 

more than forward linkages. Consistently, (Turunen, Bayoumi, and Saito 2014) in their 

definition of REER corrected for value added participation, found  that countries participating 

upstream in GVC tend to gain weight in the definition of the REER, while countries 

positioned downstream tend to lose weight; that is, changes in price competitiveness were 

more accentuated in upstream-positioned countries. (Bussière, Gaulier, and Steingress 2016) 

find that aggregate elasticities are mainly driven by trade in the intermediate good sector, 

which is the largest sector by covering almost 50 percent of world trade in their data.  

In line with these results, (Cheng et al. 2016) ascertained that net trade flows in measure in 

added value terms were less responsive, when the content of Domestic Value-Added in 

exports (DAV) were relatively small, compared with Foreign Value Added (FVA) share in 

exports. They argue that GVC Participation will drive down the elasticity of REER to 

changes in value-added export, whit FVA mainly contributing to this effect.  

The notion FVA affecting elasticities comes from the complementarity between FVA and 

DVA in the production system, so that real appreciation will reduce both DVA and FVA 

simultaneously. The interaction between FVA and the elasticity support the idea that price 

competitiveness in GVC systems enacts globally rather than at the country level. Figure (3-

19) displays the graphical representation of (Cheng et al. 2016) final specification, it shows 

that when that FVA (s) increases it could theoretically result in a reverse pattern in the 

elasticity of Exports, so that gains in price competitiveness in the import content of exports 

after a real appreciation could generates gains in the export competitiveness.  



The lines in the graph are positively sloped since an increment in DVA in consistently 

associated with an increment in FVA according to the specification results. 

 

Figure 2-19 Value added trade elasticity evolution with respect to changes in FVA and DVA participation. Source: 
(Cheng et al. 2016). 

 

In conclusion the elasticity theory is in line with the postulates of Proposition 6-b, that 

stablish that in a world with GVC trade flows are less responsive to price competitiveness 

changes. However, some of the determinants of the trade flows irresponsiveness that are 

provided in the literature point toward different causation in delivering answer for the 

distortion of the exchange rate transmission mechanism.  

It is worth to highlight that these indirect determinants contribute to the understanding of the 

interaction between GVC and the exchange rate transmission mechanism. The role of 

contract invoicing for example, in the word of (Burstein and Gopinath 2015) plays an 

important role in delivering a desirable pass through level of firms in the short term. In an 

updated version of this perspective (Casas et al. 2016) state in contrast to the producerôs local 

currency pricing assumption of the Mundell Fleming Model, the existence of ñDominant 

Currency Paradigmò, whereby a large portion of trade is denominated in a small number of 

dominant currencies.  

(Boz, Plagborg-Møller, and Gopinath 2017) developed further into the topic and found that 

U.S. dollar play by far and outstanding role in international trade. They found that after 

including the dollar exchange rate (dominant exchange rate) dramatically reduces the 

coefficient of the bilateral exchange rate. It deflates the coefficient on the bilateral exchange 



rate from 0.80 to 0.32 when regressing exporter prices, and from 0.76 to 0.16 when importer 

reported prices are used.  In general, they found that the DCP affected the trade elasticities 

as well, since a 1% ceteris paribus dollar appreciation resulted into a 0.6ï0.8% reduction in 

rest-of-world trade volume within the year, and potentially continuing during the subsequent 

year.  

According to (Cheng et al. 2016), in a world of GVC prices of imported intermediates are 

largely denominated in a currency other than the exporterôs own, which buffers the exporterôs 

marginal cost in foreign currency terms from fluctuations in its own currency. This 

proposition reconciles the DCP with import content postulate of the international trade 

literature ((Bussière, Gaulier, and Steingress 2016), (Amiti, Itskhoki, and Konings 2014), 

(Amiti, Itskhoki, and Konings 2014)).  

They implied that if export prices in foreign currency denomination are shielded from 

bilateral exchange rate changes, the export volume reaction might be necessarily decreased. 

This suggests that pass through estimates in foreign currency terms are relatively low, and 

consequently will prevent the improvement or deterioration of trade balance in local currency 

terms.  

In general, all the different explanations are convergent with the argument that GVC 

Participation negatively affecting trade volume responses to price competitiveness changes. 

It also recognizes the role of FVA in gross exports in cushioning marginal cost from exchange 

rate variation, supported by the role of dominant currencies in isolating the effect of the local 

currency changes in regard of different currency destinations.  

This effect is exacerbated with the pricing to market behavior or incomplete pass through 

(Sato et al. 2013), that from the strategic complementarity perspective (Amiti, Itskhoki, and 

Konings 2014), enacts as a barrier for price competitiveness transmission. That is the nominal 

price shock transmission tend to be lower in destination prices when the GVC participation 

is higher and when competitive setting in destination markets prevent exporter from allowing 

free exchange rate transmission. 

  



3. EMPIRICAL STRAGEGY  

 

The empirical strategy is developed two phases, a first phase where an initial exploration on 

aggregate variables is performed to understand how the structural factors of countries. 

Specifically, how do the global value chain measures shaped the interaction term between 

relative prices and trade balances across time. It is possible to be investigated by first 

determining the interaction term, otherwise so called the elasticity of trade balances to the 

RER, for each reporting country during different periods of time. Estimates of Trade balance 

elasticity to the RER suffer from omitted variable and other biases subjected to the limitations 

of the general specification. They are however used as to proceed with an initial exploration 

of their trends against the variable of interests.  

The second phase of the empirical strategy focus on estimating the variation of the interaction 

term at the country level, during a whole period range as multiple predictors are involved in 

the regression model. A series of regressions with different predictor are stablished to 

characterize the level of influence of each of these independent variables on the interaction 

term; and to explore differences across countries in order to understand differential responses 

to relative price variation.  

Empirical studies that focus on the impact of exchange rate on trade variables such as trade 

values, prices, and quantities, theoretically examine the level of influence of variables that 

are currently undocumented in most of trade data-systems. For example, variation of 

marginal costs indices that theoretically influences the pass through on quantities and prices, 

are currently unavailable and difficult to define due to ambiguity in trade flows reporting.  

Final market shares in destination markets, that are also important in defining competitive 

price settings, are difficult to seize due to the phenomenon of global value chains. Which 

makes it difficult to differentiate the intrinsic characteristics of trade flows at the country 

level and who the final consumer really is.  

Some alternative empirical strategies have successfully avoided data constrains by 

implementing sophisticated auto corrective regressions. Here a series of weighted OLS 

regressions that account for multiple time and product-destination fixed effects, that 



circumvent the unobserved variables problem, are presented. The general form of the 

regression is applicable in the first, and the second part of the empirical strategy. Some minor 

variation in the regression model such as the period range evaluation, and the inclusion of 

additional predictors, are introduced to define the scope of first and second stage of the 

analysis. 

 

3.1. MODEL DEFINITION  

 

The general specification is derived from the general from of the gravity equation, expressed 

as follows: 

 

ὊὭὮὸὈὭὸzὈὮ ὙzὭὮzɮÉὮz ɱÉὸ (23) 

Equation 23 Gravity Equation: General form. 

Fij t is the general notation for Import or Export flow value denominated in i currency at time 

t, Dit correspond to the capability of the reporting country i and Djt to the absorptive 

capability of partner country j. The product of Dit and Djt is referred as the mass term, it 

represents the demand attraction between partner county i and reporting country j and it is 

proxy by each country Real GDP. Rij is the real bilateral exchange rate between county i and 

j. 

ūij is the resistant term of the bilateral trade relation between country i and j, and ɋit the 

resistant term for time period t affecting the trade flows of i. ūij account for trade costs and 

different effects that deter or enable trade between country i and j, it accounts for 

transportation costs and other trade barriers. while ɋit is the variable that measures the 

impossibilities or possibilities of trade that variate across the time.  

 

ὢὭὮὸὈὭὸzὈὮ ὙzὭὮ ɮzÉὮz ɱÉὸ (24) 

Equation 24 Gravity Equation for Exports. 

 



ὓὭὮὸὢὮὭὸὈὭὸzὈὮ ὙzὭὮ ɮzὮὭzɱÊὸ (25) 

Equation 25 Gravity Equation for Imports. 

Since the main concerned of the here presented analysis is the magnitude of the interaction 

term of the real bilateral exchange rate (RER), therefore on Trade Balances, the general 

specification from is transformed to yield an expression that reflects main determinants of 

the bilateral trade balance. Then, the general specification for the trade balances when 

TV=X/M, is expressed as following: 

 

ὝὠὭὮὸ ὈὭὸzὈὮ ὙzὭὮ ɮzą ɱząὸ (26) 

Equation 26 Gravity Equation for Trade Balances. 

Where: 

 

ɮą
ɮÉὮ

ɮὮὭ
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ɱÉὸ

ɱÊὸ
 (27) 

Equation 27 Net resistant terms. 

Applying the log transformation to main transformation to the general specification, it results 

in: 

 

ὝὠὭὮὸὢὭὮὸὓὮὭὸ” ” ᶻὈὭὸzὈὮ ‍ ‍ ὙzὭὮɮą ɱąὸ (28) 

Equation 28  Gravity Equation for Trade Balances: definition. 

ὝὠὭὮὸ”ὭὮzὈὭὸzὈὮ ‍ὭὮzὙὭὮɮą ɱąὸ (29) 

Equation 29 General Specification of the Trade Balances function. 

Since the general specification, as well as the additional specifications here presented are 

applied into disaggregated data at 4 digitsô categories of the harmonized system (HS), the 

general specification must yield a chapter-group as in the HS, otherwise define product 

dimension (k): 

 

ὝὠὭὮὯὸ”ὭὮὯᶻὈὭὯὸzὈὯὮ‍ὭὮὯὙzὭὮɮąË ὒέὫɱą Ëὸ (30) 

Equation 30 General Specification of the Trade Balances function: expressed at the product level. 



Since most of the literature argues that there is a significant heterogeneity across sectors 

((Ahmed, Appendino, and Ruta 2017), (Imbs and Méjean 2010), (Amiti, Itskhoki, and 

Konings 2014),(Imbs and Mejean 2015), (Turunen, Bayoumi, and Saito 2014)), performing 

regressions at i-j-k dimensions would yield thousands of coefficients for each country, each 

one exhibiting large variation in the magnitude of its value. Thereof, if the general 

specification is intended to be applied at for each reporting country i to obtain an aggregated 

estimate of ɟi and ɓi. Their estimated coefficients will most likely be bias toward zero. In 

order to estimate consistent coefficients, the general specification will be estimated using a 

weighted OLS, for which the values in its weighing matrix will take the form Tornqvist 

indexes, as follows: 

 

ύ
ὝὠὭὮὯὝὠὭὮὯ

ὝὠὭ
 (31) 

Equation 31 Ordinary weight index. 

By integrating a weighing scheme that stacks Wijkt we will correctly estimate ɓi and ɟi 

coefficients, when the general specification is evaluated for each reporting country i. Note 

that the weighing scheme reflects the importance of each bilateral flow on the total amount 

of bilateral trade between year t and year t-1. Therefore, it reflects a uniform substitution 

effect across product categories and destination markets. 

 

ὝὠὭὮὯὸ”ὭzὈὭὯὸzὈὯὮ‍ὭzὙὭὮɮąË ɱą Ëὸ (32) 

Equation 32 General Specification in normal terms. 

A Choiôs modified P test for Unit-root is performed in the dataset, which is a test based on 

Fisherôs type statistics. The test is well suited for panel data since it evaluates the Parameter 

Pm value, that is a parametrized aggregate of pi-values for each individual i in the dataset (in 

this case product code ï destination country), resulting of the evaluation of the Augmentd 

Dickey-Fuller. Choiôs Pm test is elaborated on all the variables, including further variables 

not interacted in the general specification, such as: the global value chain real bilateral 

exchange rate (RER_GVC) and the bilateral global value chain positioning and participation 

indexes (GVCB_Pos, GVCB_Par). Test results are based on the t distribution of Pm values, 



with the null hypothesis of non-stationarity (unit roots) being rejected when the t-distribution 

probability of Pm is above the signifies level 0.05. 

A stationary (non-unit root) trend in first difference is identified in each data set for all 

countries, by applying the test to the log value of the variables, and then repeating the test in 

the first difference of the log value of variables. As shown by Table (4-1) unit roots are 

identified in the data set for each countries before differencing data; in the second round of 

the test Pr values take values close to 1 confirming the stationary trend of variable in first 

difference. 

 

Choi's modified P Unit-Root Test (ex. var.: Individual Intercepts and Trend)  

Country  Results Choi's P Value_Before Pr_before |t<| Choi's P Value_After Pr_after |t<| 

AUS Stationary in first difference 60.38331271 0 -3 0.998650102 

AUT Stationary in first difference 61.77012216 0 -3 0.998650102 

BGR Stationary in first difference 45.10393706 0 -3 0.998650102 

CAN Stationary in first difference 62.69547912 0 -3 0.998650102 

CHN Stationary in first difference 62.35698292 0 -3 0.998650102 

CYP Stationary in first difference 54.79622526 0 -3 0.998650102 

DEU Stationary in first difference 49.94764869 0 -3 0.998650102 

ESP Stationary in first difference 66.49797001 0 -3 0.998650102 

EST Stationary in first difference 46.66199736 0 -3 0.998650102 

FIN  Stationary in first difference 62.68136205 0 -3 0.998650102 

FRA Stationary in first difference 63.34011415 0 -3 0.998650102 

GBR Stationary in first difference 61.1993234 0 -3 0.998650102 

GRC Stationary in first difference 62.04516941 0 -3 0.998650102 

HUN Stationary in first difference 57.63742767 0 -3 0.998650102 

IDN  Stationary in first difference 58.86862318 0 -3 0.998650102 

IND  Stationary in first difference 61.90337577 0 -3 0.998650102 

IRL  Stationary in first difference 56.03985434 0 -3 0.998650102 

ITA  Stationary in first difference 54.63883863 0 -3 0.998650102 

JPN Stationary in first difference 65.55235973 0 -3 0.998650102 

KOR Stationary in first difference 62.79143332 0 -3 0.998650102 

MEX  Stationary in first difference 64.0323324 0 -3 0.998650102 

NLD  Stationary in first difference 60.19789715 0 -3 0.998650102 

POL Stationary in first difference 60.04511344 0 -3 0.998650102 

PRT Stationary in first difference 60.18364047 0 -3 0.998650102 

SVN Stationary in first difference 65.4604287 0 -3 0.998650102 

SWE Stationary in first difference 66.16048349 0 -3 0.998650102 



TUR Stationary in first difference 47.93714198 0 -3 0.998650102 

USA Stationary in first difference 54.17913359 0 -3 0.998650102 

Table 3-1 General Specification: Unit root test. 

 

The results in the Choiôs Pm value test confirmed the fact that all variable are differentiable 

in first degree. Applying this type of transformation to data guarantee two significant 

advantages in our general specification: 

1. Stationary panel series guarantee a noiseless smoothing in the individual variable 

trends, that increases the accuracy and the level of significance of the estimation in 

all the specifications. This is possible due to the fact that random walk patterns in the 

series of individual variables are eliminated, after applying the log transformations 

and differencing variables. 

 

2. When using repressors as differences of log values, coefficients ɟ and ɓ become 

elasticities of the independent variables to the dependent variables. Thus, values of ɟ 

and ɓ are interpreted as the percentages change of the dependent variables as the 

pertinent dependent variable change. Specifically, ɓ becomes the elasticity of trade 

balances to the real bilateral exchange rate, and ɟ becomes the elasticity of the 

demand attraction term to the value of the trade balance. Being ɓ the variable of 

interest in the presented analysis. 

 

Differencing log value of the variables the general specification becomes: 

 

ὨὝὠὭὮὯὸ”ὭzὨὈὭὯὸzὈὮὯ‍ὭzὨὙὭὮὸὨɮą Ὧ Ὠɱą Ëὸ (33) 

Equation 33 General Specification in first differences: dynamic model. 

Note that under static assumptions dLog(ūijk) would have been eliminated from the general 

specification, since intrinsic determinants of the bilateral resistant term for net TV values are 

not supposed to change over time. However, both dLog(ūijk) and dLog(ɋijkt) are mutated 

and kept into the general specification because of the following underpinnings: 



 

3.1.1. THE BILATERAL RESISTANT TERM: FOUNDATIONS  

 

Most of the determinants that contribute in the bilateral resident term (ūijk) that affects 

the net value of Trade Balances (TV), also affects the changes in trade balances (ȹTV). 

Distribution costs, non-specific barriers (NTM) are other not reported trade barriers 

influences the level of increase in the bilateral trade balances across partner countries; 

and at the product level intrinsic characteristics of the product such as quality, and 

innovation rates can contribute to the product differentiation effect that changes across 

product varieties. In other words, ūijk also contributes to the homogenization of products 

reducing the sectoral aggregation bias of ɓ at some extent. 

 

Following the conclusion in Proposition 3 and Proposition 6-a, ūijk parametrized all the 

effects attributed to the strategic complementarities in price setting ((Bussière, Gaulier, 

and Steingress 2016), (Amiti, Itskhoki, and Konings 2016)) that drive low pass through 

estimates in destination prices, and subsequently impact trade values. By keeping ūijk, 

it is possible to reduce the biased estimates of ɓ, that are the centered of discussion in the 

elasticity puzzle postulate.  

 

 

3.1.2. THE TIME RESISTANT TERM: FOUNDATIONS  

 

In the case of the time bilateral resistant term (ɋijkt), the static dimension of Trade 

Balances (TV) is not involved is not involved. Since it comprehends all the determinant 

of trade balances that changes other time. The term grasp specific demand shocks that 

affect country and product level balances. Tt the product level for example, upgrading 

features that take place year to year can influenced trade flows, time resistant term 

account for these determinants. 



It also contributes to the reduction of ɓi biases due to other unobserved variables such as 

changing trend in sectoral marginal costs (mc) that ultimately impact export performance. 

Based on the argumentation of Proposition 4 and Proposition 6-b, it is natural to expect 

that when there is interaction of GVC measures in more elaborated specification, such 

as: RER GVC, and GVC Par. The bias effect of ɓi due to co linearity in the movement 

against Rijt will be dismissed, however changes in mc resulting from other source of 

inflation different than the inflation transmission through Rijt as a consequence of input 

content of exports (Cheng et al. 2016), will still be accounted in ɋjkt. 

 

In order to quantified the magnitude of dLog(ūjk) and dLog((ɋjkt)), and to empirical 

estimate the general specification. Individual and time fixed effects are integrated in the 

general specification. Individual product destination fixed (fjk) effects absorb the magnitude 

of the bilateral resistant term (dLog(ūjk)), while the impact of the time resistant term 

(dLog(ɋijkt)) is absorbed by time specific effects (ft). Note that bilateral and product 

dimensions in the fixed effects for the time resistant term are released, this modification is 

due to the technical constrains in my computational resources, given that a large memory 

requirement to estimates all the dummies for the computation of fkt exceeded the internal 

RAM memory availability. 

  

ὨὝὠὭὮὯὸ‌Ὥ ”z ὨὈὭὯὸzὈὮὯὸ‍ὭzὨὙὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ (34) 

Equation 34 General Specification in first differences: corrected by uniform fixed time effects. 

Note that al the specifications from here on, are performed for each reporting country. The 

fact that fijt=ft , yields the following strong assumptions: 

¶ Changes in marginal costs impact homogenously trade flows across product varieties 

and destinations markets. 

¶ Exogenous demand shocks, impact homogenously trade flows across product 

varieties and destination markets. 

¶ Upgrading product process occur equivalently across all product varieties. 

 



Two statistical test are performed to determine whether product-destination fixed effects 

(fjk), and the time fixed effects (ft) are significant in the general specification and in ultimate 

specifications. The first test is a F-statistics test under the alternative hypothesis of significant 

time fixed effects, whit P values rejecting the null hypothesis when they take a value lower 

than 0.05. The second test is the Breusch-Pagan Lagrange Multiplier for two way effects, the 

test follows the same null and alternative hypothesis setting as in the F test, so P values below 

0.05 confirm the presence of significant fjk and ft effects. 

Additionally, a Breusch-Pagan test for heteroscedasticity is implemented with the null 

hypothesis of homoscedasticity being rejected with P-values bellow 0.05 significance level. 

Results are provided in Table (4-2), that confirms significant fjk and ft fixed effects.  

 

Country F_Test  
(Pr|t<|)  

LM_Test_bp_toways   
(Pr|t<|)  

Fixedtest_result Htk_test   
(Pr|t<|)  

Htk_Result 

AUS 9.E-148 0.E+00 Significant fixed effects 5.E-77 Distribution of residuals is heterokedastic 

AUT 5.E-180 0.E+00 Significant fixed effects 1.E-144 Distribution of residuals is heterokedastic 

BGR 2.E-119 0.E+00 Significant fixed effects 5.E-23 Distribution of residuals is heterokedastic 

CAN 0.E+00 0.E+00 Significant fixed effects 1.E-63 Distribution of residuals is heterokedastic 

CHN 6.E-140 0.E+00 Significant fixed effects 0.E+00 Distribution of residuals is heterokedastic 

CYP 2.E-167 0.E+00 Significant fixed effects 4.E-305 Distribution of residuals is heterokedastic 

DEU 0.E+00 0.E+00 Significant fixed effects 2.E-233 Distribution of residuals is heterokedastic 

ESP 0.E+00 0.E+00 Significant fixed effects 1.E-67 Distribution of residuals is heterokedastic 

EST 0.E+00 0.E+00 Significant fixed effects 1.E-272 Distribution of residuals is heterokedastic 

FIN 1.E-200 0.E+00 Significant fixed effects 8.E-206 Distribution of residuals is heterokedastic 

FRA 7.E-73 0.E+00 Significant fixed effects 2.E-144 Distribution of residuals is heterokedastic 

GBR 8.E-236 0.E+00 Significant fixed effects 4.E-141 Distribution of residuals is heterokedastic 

GRC 4.E-77 0.E+00 Significant fixed effects 1.E-166 Distribution of residuals is heterokedastic 

HUN 2.E-143 0.E+00 Significant fixed effects 2.E-22 Distribution of residuals is heterokedastic 

IDN 6.E-216 0.E+00 Significant fixed effects 6.E-31 Distribution of residuals is heterokedastic 

IND 3.E-187 0.E+00 Significant fixed effects 5.E-06 Distribution of residuals is heterokedastic 

IRL 0.E+00 0.E+00 Significant fixed effects 7.E-94 Distribution of residuals is heterokedastic 

ITA 0.E+00 0.E+00 Significant fixed effects 2.E-145 Distribution of residuals is heterokedastic 

JPN 4.E-234 0.E+00 Significant fixed effects 1.E-111 Distribution of residuals is heterokedastic 

KOR 2.E-94 0.E+00 Significant fixed effects 7.E-38 Distribution of residuals is heterokedastic 

MEX 0.E+00 0.E+00 Significant fixed effects 1.E-66 Distribution of residuals is heterokedastic 

NLD 0.E+00 0.E+00 Significant fixed effects 2.E-225 Distribution of residuals is heterokedastic 

POL 1.E-226 0.E+00 Significant fixed effects 4.E-06 Distribution of residuals is heterokedastic 

PRT 7.E-156 0.E+00 Significant fixed effects 2.E-12 Distribution of residuals is heterokedastic 



SVN 7.E-288 0.E+00 Significant fixed effects 1.E-36 Distribution of residuals is heterokedastic 

SWE 1.E-101 0.E+00 Significant fixed effects 5.E-126 Distribution of residuals is heterokedastic 

TUR 0.E+00 0.E+00 Significant fixed effects 0.E+00 Distribution of residuals is heterokedastic 

USA 0.E+00 0.E+00 Significant fixed effects 3.E-99 Distribution of residuals is heterokedastic 

Table 3-2. General specification: statistical tests. 

 

3.1.3. DERMINANTS OF HETEROKEDASTICITY  

 

The following determinants drive the heteroskedastic trend of residuals resulting from the 

general specifications: 

1. There are omitted variables affecting the behavior of Trade Balance changes that are 

not absorbed by individual product destination (fjk), and time (ft) fixed effects. This 

is remedy at some extent later when constructive more elaborated specifications. 

 

2. The weighing scheme do not reflect the heterogeneity in sectoral substitution. It 

attributes more weight to categories with high change in value of their trade flows. 

However, changes in value exhibit distinctive trade elasticity of substitution across 

product categories, that can be dynamic in time, and that are not fully accounted in ft 

since it does not bear a product dimension. 

 

3. Real bilateral exchange rates do not bear a product category dimensions. they are 

subjected to an aggregation bias, which is characteristic of systems with sectoral 

heterogeneity, that limits the descriptive capacity of the price competitiveness at the 

product-sectoral. 

 

Significant improvements in the heteroscedasticity can be visually prove by analyzing the 

distribution of residual of the general specification Equation (34), and the Specification (5) 

later explained within this chapter. This is mainly attributed to the inclusion of additional 

GVC measures as control variables. Figure (4-1), (4-2), (4-3) and (4-4) exhibit this 

improvement evidence, left panes correspond to the distribution of residual by using The 



general specification, and left panels display the same results for a more elaborated 

specification. 

Unfortunately, weighted OLS lack of a corrective method for heteroscedasticity in R. Further 

elaboration within the weighing scheme remain a matter of study for subsequent 

investigation. 

 

 

 

a. 

 

b. 

Figure 3-1 Residuals vs fitted d(log(TV)) plots for India: a) General Specification, b) Specification (5). 

 

 

 



 

a. 

 

b. 

Figure 3-2 Residuals vs fitted d(log(TV)) plots for Italy: a) General Specification, b) Specification (5). 
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b. 

Figure 3-3 Residuals vs fitted d(log(TV)) plots for Japan: a) General Specification, b) Specification (5). 
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b. 

Figure 3-4 Residuals vs fitted d(log(TV)) plots for China: a) General Specification, b) Specification (5). 

  



3.2. PROPOSITION TESTING IN A TWO STAGE PROCESS 

 

In the first stage of the analysis Proposition 1, Proposition 2 and Proposition 6-b are tested. 

They advocate that magnitude of ɓi downwardly biased by the level of participation of a 

country in GVC. Some other relations are stablished in regard of the effect of GVC 

positioning in the ɓi, an additional constructed of variables. After this first stage, a second 

study is performed by stablishing multiple specification to evaluate the effect of each of them 

on the magnitude of ɓi, this allows to capture hidden biases on ɓi as a result of omitted 

variable analysis. 

 

3.2.1. FIRST STAGE REGRESSIONS: 

 

In order to complete the first stage of the analysis, estimates of ɓi are required for different 

periods of time. For which we make use the general specification (Equation (34)) form for 4 

periods that comprehend the following year ranges: 

 

Period (t) Year Range 

1 1997-2000 

2 2001-2004 

3 2005-2009 

4 2010-2013 
Table 3-3 Aggregated period range in the first stage of the empirical strategy. 

 

Estimate of ‍Ὥ are expected to be biased according to the determinants explained in section 

6.1.3. Although, they are used in the first stage analysis since the main interest is to 

understand the behavior of their raw values of  ‍Ὥὸ, against the variables of interest. 



Additionally, they also suffer from T length biases33, since each period correspond only to 4 

years, despite of period 2 that compound 5 years. So at the end there will be 5xN number of 

‍Ὥὸ coefficients, being N the number of countries in the initial analysis. The second stage in 

the first step of the empirical strategy, is to determine the influence of each of the variable of 

interest in ‍Ὥὸ, for which the bellow regression model is proposed. 

 

ȿ‍Ὥὸȿ  ‌Ὥ—z Ὃὠὅ z‏ Ὃὠὅ ‐z ὈὍ ‎z Ὕὕ ‫ ὋzὈὖὙ ‭Ὥὸ (35) 

Equation 35 General Specification of the first stage of empirical strategy. 

The lower case Greek letters (ɗ, ŭ, Ů, ɔ, ŭ, are the coefficient identifying the level of (‫ 

influence on the estimates of the Trade Balance elasticity to the RER (‍Ὥὸ). Note that all the 

repressors are average of their respective value within the t period range. The predictor 

variables are described as follows: 

¶ Ὃὠὅ  : The Global value chain positioning index, described as in (Koopman et al. 

2011). 

 

¶ Ὃὠὅ :  The Global value chain participation index, described as in (Koopman et 

al. 2011). 

 

 

¶ ὈὍ: The Diversification index, described as the number of trade flows for each 

product category in county i at time t, normalized by the maximum number of flows 

evaluated in all countries at time t. It can take the value of 0 or 1, where 1 is the most 

diversified economy in the dataset. 

 

ὈὍ
ὲ

ÍÁØ ὲ
 (36) 

                                                

33 Original Least Squared with fixed effect treatment is not a recommendable method when estimating 

coefficients in short time length panel data, however, they still can be accountable to understand the changes of 

‍Ὥ Ὥὲ ὸὭάὩȢ 



Equation 36 Diversification index. 

¶ Ὕὕ: The trade Openness index, evaluates as the share of the value of imports (Mit) 

and exports (Xit) for country i at time t, in its GDP value at time t. where values 

tending to 1 are the more open economies. 

 

ὝὕὭὸ
ὓὭὸὢὭὸ

ὋὈὖὭὸ
 (37) 

Equation 37 Trade Openness index. 

¶ ὋὈὖὙ: The real GDP for country i at time t, calculated as specified in the data 

section. 

 

3.2.1.1. PROPOSITION TESTING 

 

Having that: 

ὖὶέὴέίὭὸὭέὲ ς ὖὶέὴέίὭὸὭέὲ φ ὦ 

 

The proposition that increasing GVC Participation in county i at time t causes a 

downward bias in the magnitude of ‍Ὥὸ, can be stated as: 

 

Ὄȡ ‏ πȟὴ πȢπυ 
Ὄȡ ‏ πȟὴ πȢπυ

 

Other findings in regard of the interaction of variables such as Ὃὠὅ  can be 

identified by the sign and magnitude of the coefficient accompanying the variables 

of interest; always that the respective p-value falls into the significance threshold 

(p<0.05). 

 

3.2.2. SECOND STAGE REGRESSIONS 



 

During the second stage of the analysis, 5 different specifications are defined to test the effect 

of the variable of interests in the Trade Balance elasticity to the RER. All the specifications 

are defined as follows: 

 

Regression (1): 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ (38) 

Equation 38 Specification (1): General Specification. 

Regression (2) 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ (39) 

Equation 39 Specification (2). 

Regression (3) 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ‗ὭzὋὠὅ ὭὮὸ

ὪὭὮὯὪὸ‭ὭὮὯὸ 
(40) 

Equation 40 Specification (3). 

Regression (4) 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ‗ὭzὋὠὅ ὭὮὸ

ὅὠὋzὭ‮ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ 
(41) 

Equation 41 Specification (4). 

Regression (5) 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ‗ὭzὋὠὅ ὭὮὸ

ὅὠὋzὭ‮ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ 
(42) 

Equation 42 Specification (5). 

 

Each of the above regression specification attempt to evaluate a different effect on ‍Ὥ, the 

relation of each regression and the proposition stablished in theoretical chapters are 

summarized in Table (4-5). 



Effect Propositions Hypothesis 

Downward bias in ɓi 

magnitude  due to the 

increase in GVC 

Participation. 

¶ Proposition 1 

¶ Proposition 2 

¶ Proposition 6-b 

Ὄȡ 
ȿ‍ὭȿὙὩὫȢσȿ ȿ‍ὭȿὙὩὫȢρȿ

ὴȿὙὩὫȢσ πȢπυȟὴȿὙὩὫȢρ πȢπυ 

Ὄȡ 
ȿ‍ὭȿὙὩὫȢσȿ ȿ‍ὭȿὙὩὫȢρȿ

ὴȿὙὩὫȢσ πȢπυȟὴȿὙὩὫȢρ πȢπυ 

 

Downward bias in ɓi 

magnitude due to the 

ignored effect of sectoral 

heterogeneity in the 

construction of RER. 

¶ Proposition 5 

Ὄȡ 
ȿ‍ὭȿὙὩὫȢςȿ ȿ‍ὭȿὙὩὫȢρȿ

ὴȿὙὩὫȢς πȢπυȟὴȿὙὩὫȢρ πȢπυ 

Ὄȡ 
ȿ‍ὭȿὙὩὫȢςȿ ȿ‍ὭȿὙὩὫȢρȿ

ὴȿὙὩὫȢς πȢπυȟὴȿὙὩὫȢρ πȢπυ 

 

The effect of GVC 

Participation omission 

on ɓi magnitude. 

 

Ὃὠὅ Ȣ  

 
ȿ‍ὭȿὙὩὫȢρȿ ȿ‍ὭȿὙὩὫȢτȿ

ȿ‍ὭȿὙὩὫȢτȿ
ȟὴȿὙὩὫȢρ

πȢπυȟὴȿὙὩὫȢτ πȢπυ  

The effect of GVC 

measures omission on ɓi 

magnitude when using 

GVC_RER as Rijt. 

 

Ὃὠὅ Ȣ  

 
ȿ‍ὭȿὙὩὫȢςȿ ȿ‍ὭȿὙὩὫȢτȿ

ȿ‍ὭȿὙὩὫȢτȿ
ȟὴȿὙὩὫȢς

πȢπυȟὴȿὙὩὫȢτ πȢπυ 

Figure 3-5 Null hypothesis formulation: Second stage of the empirical strategy. 

 

Note that Proposition 3 and Proposition 6-b that reflect the effect of strategic 

complementarities is not included in the hypothesis testing procedure; since it is assumed 

that ɓi estimates are depurated from strategic complementarity biases when fjk is included into the 

regressions. The same applied for the partial effect of mc changes from sources diverse to 

foreign input content in exports, that affect changes in TV. These unobserved effects are 

aggregately accounted by ft. In the cases of mc changes caused by price shock transmission 

through the foreign input content of exports, the net effect on TV are assumed to be measured 

by Ὃὠὅ  elasticity (‗Ὥ). 

‗Ὥ and era yeht nehw ,noitisop dna noitapicitrap CVG ni segnahc fo tcapmi eht yltcerid seiticitsale Ὥ‮ 

estimated from Regression 4. 

  



4. DATA  

Studying the effect of GVC on the deterioration of price competitiveness of trade balances 

requires a multivariate analysis that involve different type of data sources with a limited time 

period coverage. The recommended empirical strategy demands a high level of disaggregated 

data with multiple predictors at the same level, the elaboration of the required dataset is 

explained during this chapter. 

The data used during this worked can be catalogued in the bellow classification: 

1. Trade Flow Data 

2. Exchange Rate, GDP and Price Data 

3. Global Value Chain Data 

During this chapter, this classification is presented in detail. Since the variable of interests is 

the aggregated Trade Flow, the data description emphasizes on Trade Flow Dataset. Some 

descriptive statistics are used to characterized the Trade Data. Some other process for all the 

datasets such as data integration, outlier treatment, and coverage increase are explained as 

well.  

 

4.1. TRADE FLOW DATA  

 

Trade data come from WITS platform that includes several provided by international 

organization such as WTO, ITC, UNCTAD, and UNSD. The WITS software provide access 

to UNCOMTRADE data that contains annual trade flow information covering different type 

o flows, specifically for the interest of this work Net Imports and Net exports, since 1962 in 

different classifications.  Net flows are directly reported in WITS, and they are understood 

as the difference between Gross flows and Re flows. That is, Net Exports (quoted as 

ñExportsò in WITS) are the difference between Gross Exports and Re Exports. Re Imports 

are defined analogously. 

In order to increase the period coverage of the dataset, the revision 1996 (H1) of the 

Harmonized System (HS) was selected a trade classification. Data for newer revision such 



as HS 2002 was discarded because trade flows were reported only after 2002. The 

classification was limited to 4 digitsô category that comprehend both main chapters and the 

groups within them. The restriction on 4 digits instead of 6 digitsô level releases more degrees 

of freedom that reduces the bias during the regression analysis, and decreases the number of 

observation that optimizes the processing time. 

A preliminary analysis was performed to determine the data availability. 44 countries were 

pre-selected on the basis of existing trade data between 1996 and 2016. A unique 

disadvantage of using WITS to download trade data is the technical constrain to which 

UNCOMTRADE data is subjected. It limits any downloading query on a maximum of 

100,000 observations. 939 files were downloaded and after the integration process it 

accounted for a total of 44ô726.552 observations responding to the variables described in 

Table (5-1). Czech Republic, Ecuador, Denmark and Macedonia were discarded from the 

pre-selected countries from the dataset due to missing export data during some of the periods. 

Final trade values are converted into reporting country currency units using the USD bilateral 

exchange rate. 

The initial data structure was organized as follows: 

 

Variable Variable Type 

Nomenclature:  nomenclature used. Categorical 

Reporter Code: code of reporter country. Categorical 

Reporter ISO3: 3-digit alphabetic country code for reporters. Categorical 

Reporter Name: full name of the reporting country. Categorical 

Product Code: product code based on your selected product 

nomenclature. 

Categorical 

Product Description: description of selected product. Categorical 

Partner Code: code of partner country. Categorical 

Partner ISO3: 3-digit alphabetic country code for partners. Categorical 

Partner Name: full name of the partner country. Categorical 

Year: year of the data. Discrete 



Trade Flow Code: code of the trade flow. Categorical 

Trade Flow Name: name of the trade flow. Categorical 

Trade Value: reported in thousands of US dollars (current dollars, FOB 

for exports, CIF for imports). 

Continuous 

Quantity Name: unit of quantity such as kg for kilogram. Categorical 

Quantity quantity/volume of traded goods: expressed as Quantity Name 

category. 

Continuous 

Net Weight Kg: total weight expressed in Kilograms. Continuous 

Table 4-1 Initial Structure of Trade Flow Data. 

 

The initial Trade Flow Dataset is heterogeneously distributed across countries as exhibited 

in Figure (5-1). 27 countries individually exhibit an observation share below 3% of the total 

observations, and roughly account together for 46% of the total observations; while 13 

remaining countries account for the majority of the observations; Predominately, 10 out of 

13 of these countries are Europeans, China and India maintaining an outstanding position 

with 3,5% and 5% respectively. United States and Germany holding the largest participation 

across countries with 5,1% and 5,5% respectively. 

 

 

Figure 4-1 Data: Number and percentage of observations by country.  



The regional distribution of the original dataset reveals an interesting trend of concentration 

of observation among the geographical areas. Latin American, Caribbean, African and 

Middle East countries are unrepresented in the dataset and do not over pass 6% of the total 

observations, while European and Asian countries are more diversified in their trade structure 

and account for 82% of the total observations. Distribution of data by income groups 

accentuate this pattern, countries classified as high income account for 78% of all the 

observations. The observation shares decreases as the income classification descend. 

 

 

Figure 4-2 Data: observation distribution by Region. 

 

 

Figure 4-3 Data: observation Distribution by Income Group 



4.1.1. OUTLIER TREATMENT : 

 

The outlier treatment of the initial trade dataset was performed as a two-step process and 

implemented for each country dataset. A significant advantage of sub-setting the outlier 

treatment at the country levels is that the outlier definition becomes specific to each country; 

therefore, the data set best serve the input setting for each country level regression since it 

keeps the intrinsic characteristic of each country distribution. Since the both models in the 

empirical strategy are differential original least square regression, the outlier definition is 

estimated as net change of net bilateral trade balance at the product category. 

A prior filtering process was added to treatment to account uniquely for intensive margin 

flows, in this way the analysis focus only on the variation of trade flows that persist over 

time. The process consisted in the deletion of all the observation for which there were no 

existing trade flows corresponding to the same category and same destination during the 

previous and subsequent year. This may unbalance substantially flows that are non-

consecutive along the time period but will eliminate singular flows from the dataset, while 

respecting flows that are completely balanced along the time period; which is important since 

the interest of the analysis is to understand, how recurring trade structures react to fluctuation 

of relative prices in the presence of Global Value Chain, not how malleable the economic 

structure can adapt to prices changes, that is better represented by extensive margins.  

After this filtering process there were on average 73% of the initial observation, with Albania, 

Madagascar, Senegal and Uganda as the most severe cases resulting in 57% of the initial 

observation after the intensive margin deletion as observed in Figure (5-4), that is more than 

40% of their flows correspond to extensive margins of trade. 

 



 

Figure 4-4 Resulting Observation after filtering trade data for intensive trade flows. 

 

In the first step of the outlier treatment an initial restriction of 5000% change on trade flows 

was imposed; after this restriction 97% of observations were kept on average. In this way the 

dataset was cleaned of massive observations that will consequently fall into the definition of 

outliers. This first restriction smooths the statistical values of the distribution such as the 

corresponding standard deviation and the mean, that subsequently allows for a categorical 

definition of outliers.  After the initial outlier imposition, a second step in the outlier treatment 

is implemented in which the changes in bilateral trade balances takes the following form: 

 

ὨὝὠὸὯ
Ὕὠ Ὕὠ

ȿὝὠ ȿ
 (43) 

Equation 43 Changes in bilateral trade balances. 

έόὸὮ ‘Ὦ ϳ  φz „ὪὨὝὠὸὯ (44) 

Equation 44 Outlier definition. 

Where TVti and TVti-1 are the net bilateral trade balance at time t for destination country i 

and product category k, and the bilateral trade balance for the same product category and 

destination country evaluated at t-1. The outlier restriction for reporting country j is defined 

in terms of the standard deviation as those observations for which changes in bilateral trade 



balances are greater and lower than 3 times the standard deviation of dTVtk compared the 

distribution mean. This definition classified 2.1% on average as outlier in all reporting 

country dataset. The trade balances corresponding to the observations classified as outliers 

were eliminated.  

 

 

Figure 4-5 Percentage of resulting observation after the outlier treatment. 

 

A relevant issue of treating outliers as changes of trade values, is that observations that 

exhibit abnormal changes in trade flows subsequently impact changes in the leading period. 

this have the trade flow change for the successive period potentially to be classified as an 

outlier. To account for this problem, the correction procedure of outliers was developed 

serially in an iterative process, starting for eliminating outlying observations for which their 

lagging counterpart were not classified as outlier, and then revaluating outliers. In this ways, 

observations that were classified as outliers due to abnormally changes of their lagged flows 

remained unaltered to maintain the characteristic of the general distribution. 

The datasets exhibit very different characteristics in the distribution of trade changes across 

reporting countries. Even after implementing outlier treatments heterogeneous patterns in 



trade flow changes are maintained. Figure (5-6) displays the Abnormally Index which is the 

product of the skewness and the kurtosis measures. Skewness and Kurtosis as type (3) are 

defined as in (Joanes and Gill 1998) in Equation (45) and Equation (46) respectively. 

 

 

Figure 4-6 Abnormally Index 

 

ὛὯὩύὲὩίίȡὦρ
άσ

ί
 (45) 

Equation 45 Skewness index. 

ὑόὶὸέίὭίȡὦς
άτ

ί
σ (46) 

Equation 46 Kurtosis index. 

ὃὦὲέὶάὥὰὰώ ὭὲὨὩὼȡὦσ ὦρz ὦς (47) 

Equation 47 Abnormally index. 

Negative Values in the Abnormally index represent distribution that are Left Skewed, and 

inversely positive values represent Right Skewed distribution. Generally, 22 datasets are Left 

Skewed while 17 datasets are right Skewed. Large magnitudes in the Abnormally index 

correspond to distributions for which trade flow changes are more dispersed, thus, they 

display large variation in the magnitude of trade value changes themselves.  Figure (5-7) 

shows the spread distribution around the mean of trade value changes for India before and 

after the implementation of the outlier treatment as well as the distribution of trade value 
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changes, while Figure (5-8) display the same graphs for Cyprus. Being India the country 

unveiling the less abnormally distribution and Cyprus the most abnormal one34. 

 

a. 

 

b. 

 

c. 

 

Figure 4-7 IND Distribution: a) Spread of trade value changes in terms of the standard deviation, before the outlier 
treatment. b) Spread of trade value changes in terms of the standard deviation, after the outlier treatment. c) Distribution 
of changes in trade balances. 

                                                

34 Spread and distribution graphs for the remaining countries are attached in the Appendix A. 

Skweness 0.01899

Kurtusis 12.35972

ˋ 2.61233

µ 0.01193

Median -0.00846

out_treat 2.28%



 

a. 

  

b. 

 

c. 

 

Figure 4-8 CYP Distribution: a) Spread of trade value changes in terms of the standard deviation, before the outlier 
treatment. b) Spread of trade value changes in terms of the standard deviation, after the outlier treatment. c) Distribution 
of changes in trade balances. 

  

Skweness -2.87228

Kurtusis 14.24531

ˋ 1.94380

µ -0.45234

Median 0.01292

out_treat 1.82%



4.2. EXCHANGE RATE, GDP AND PRICE DATA  

 

The exchange rate, GDP and Price data set is a complementary construct that compound the 

measures that define the independent variables that relates relative price movement and the 

instruments for demand. The exchange rate dataset is constructed using measures from 

different data sources, a specific measure for the bilateral real exchange rate that accounts 

for changes in the competiveness of value added trade, has been included from the work of  

(Patel, Wang, and Wei 2017). The definition of the RER GVC measure is later discussed 

within this section together with other constructs of real bilateral exchange rates. 

 

4.2.1. PRICE DATA  

 

Price has been downloaded from the World Development Indicators data base. WDI platform 

provide price indices for 175 countries, specifically Consumer Price Indexes(CPI) and 

Wholesale Price Indexes (WPI), both prices measure changes in the price level in an economy 

for a representative basket of goods and services. CPI indices focus on basket of goods and 

services purchased by a typical household, data on these indices is collected through national 

surveys and the composition of these variate from one economy to another. WPI are based 

instead on prices of the first commercial transaction that are important for an economy output, 

that is, that serve for the countryôs output production and are important for its consumption. 

It measures changes in prices that are relevant for country industry. 

The WPI indices are only available for 20 countries during the whole period which represent 

a poor coverage given the trade data availability; therefore, the dataset has been 

complemented with 31 WPI indices of the OECD data base, these indices have been 

normalized at 2010 for compatibility and included into the data base. 

A general issue with price indices is that they measure relative changes in prices within a 

country but they are comparative across other economies. In order to make to convert these 

price indices into price levels, a Purchasing Power Parity conversion factor has been 



multiplied by the Price index at the base year, and then extrapolated based on the prices index 

value. 

ὖὭὦὅὊὭzὖὍὭὦ (48) 

Equation 48 Price level at the base year. 

ὖὭὸὖὭὦzὖὍὭὸ (49) 

Equation 49 General Price level. 

Pib is the price level evaluated at 2011 as the based year, CFi is the PPP conversion factor 

measured in terms of Local Currency Unit per US Dollar Currency Unit. PIib and PIit is the 

price index at the base year and the reference year t. PPP conversion factors are sourced from 

the WDI data base and are define as the number of units of a country's currency required to 

buy the same amounts of goods and services in the domestic market as U.S. dollar would buy 

in the United States. The conversion factor is for private consumption (i.e., household final 

consumption expenditure), which means United States is a based reference in comparing 

price level divergence in terms of local currency units, hence the Pib for United States is 1.  

Price indexes has been normalized at 2011 as reference year to make them comparable with 

the PPP figures that are extrapolated from the 2011 International Comparison Program (ICP). 

For 47 high- and upper middle-income economies conversion factors are provided by 

Eurostat and the Organization for Economic Co-operation and Development (OECD). 

 

4.2.2. BILATERAL EXCHANGE RATE  

 

The Bilateral Exchange rates are calculated with the Official Exchange Rate in local currency 

unit per US dollar originally sourced from the World Development Indicators data base. The 

WDI provides OER for 217 countries; Since most of OER are not reported after 2013, the 

period range has been limited from 1996 to 2013 to guarantee a larger coverage of Countries. 

Some elaborations into the data base have been performed to increase the coverage of the 

OER dataset. For example, the former currency exchange rate to EURO of the current 

member of the European Union, available in the European Central Bank Statistical 

warehouse, have been used to calculate new official exchange rates denominated in EURO 



per USD dollar for years previous to the European Monetary Union. These calculations do 

not take into account inflation rates across the years since the purchasing parity notion is 

incorporated later in the construction of Real Bilateral Exchange Rates. 

OER missing values for Ecuador and Cayman Island have been added according to the 

dollarized and pegged preserved by the countries during the period range. French Polynesia 

OER in 2013 has been calculated considering changes in the EURO OER accordingly to its 

pegged regime to the EURO currency. Some OERs has been added from external sources to 

the data base, Ethiopia OER in 2013 has been sourced from CEIC Data; Other OER has been 

sourced from the statistical warehouse of the Deutsche Bundesbank, as in the case of: 

Mauritania, Honduras Guinea, New Caledonia, Turkmenistan, Uzbekistan.  

Some missing periods for some of the county OER series are unavailable. For example, 

Zimbabwe dollar exchange rates are not declared during hyperinflation years between 2007 

and 2013; In the case of former member of the Federal republic of Yugoslavia, there is no 

existing records of OERs for Serbia and Bosnia and Herzegovina in 1996, also in the case of 

Kosovo, the use of multiple currency made impossible the definition of a single official 

currency from the beginning of independence war until the adoption of EURO in 2002. 

The corresponding value of bilateral nominal exchange rate (NERij) are obtained by dividing 

the OER in LCUj per USD dollar terms of partner country j by the OER in LCUi per USD 

dollar terms of reporting country i, NER indices are evaluated for each year (t) as expressed 

in Equation (50). Values of the resulting bilateral exchange rates are then used to calculate 

the Real Bilateral Exchange Rate (RER) measures that represent the main explicative 

variable in the analysis. 

 

ὔὉὙὭὮὸ
ὕὉὙὮὸ 

ὒὅὟὮὸ
ὟὛὈὸ

ὕὉὙὭὸ 
ὒὅὟὭὸ
ὟὛὈὸ

 (50) 

Equation 50 Nominal exchange rate definition. 

 

 



4.2.3. BILATERAL REAL EXCHANGE RATE MEASURES  

 

Three Real Exchange Rate (RER) measures has been incorporated into the data base. The 

first RER CPI measure involves the consumer price level from the price data set. The second 

measure RER WPI integrates the producer price levels. RER CPI and RER WPI are defined 

as in Equation (51), and the definition of the RER changes according to the typology of price 

level used. 

ὙὉὙὭὮὸ ὔὉὙὭὮὸᶻ
ὖὭὸ

ὖὭὮ
 (51) 

Equation 51 Real Bilateral Exchange Rate definition. 

RER indices integrate the Purchasing Power Parity notion, an appreciation of the rates is an 

increment in the RER and correspond an increase in the Purchasing Power; thus, prices are 

relatively higher in the reporting country i with respect to partner country j. A third measure 

that seize the effect of global production chains in the definition of the exchange rate, the 

RER GVC, is incorporated in the data set. Relevant details about the RER GVC definition 

are discussed in detail in the next sub-section. 

 

4.2.4. THE ADDED VALUE REAL EXCHANGE RATE (RER GVC) : 

 

REER GVC is a real effective exchange rate estimated by (Patel, Wang, and Wei 2017), a 

bilateral alternative from the same authors is that incorporated in the real exchange data sets. 

It accounts for the effect of inter-sectoral trade in value added across countries. They make 

use of the input output table at the sectoral level from world input output table database 

(WIOD) to parametrize a model, and input it with REER weights to create estimates for 40 

countries, 1435 country-sector pair between 1995 ï 2009. 

The general model can be moderately explain departing from the following expression: 

ЎÌÏÇὙὉὉὙ Ὃὠὅ ὡὺὅὺὩὧὴǶὠ  (52) 

Equation 52 Definition of RER_GVC. 



Wv(C) is the weighting matrix which contains the weight scheme assigned by reporting 

country i to partner country j sector l. At the same time, it results form a general equilibrium 

model with a production and final demand function nested in a constant elasticity framework 

(CES); for which there a n countries and each country is compound by m ñproduction 

entitiesò35, demand and prices are exogenous, and relative demand is neutral so relative price 

changes redistribute the aggregate demand maintaining its magnitude constant. The model 

can be summarized as follows: 

 

¶ Production Function: 

 

The production function is a nested CES framework in four levels. The production for 

the country-entity (j,l) is defined as: 

 

ὗ ύ
Ⱦ
ὠ ύ

Ⱦ
ὢ  (53) 

Equation 53 Production function in (Patel, Wang, and Wei 2017). 

ὠ  is added value generated by entity (j,l) and ὢ is the intermediate input bundle used by 

entity (j,l) in production, and „ is the elasticity of substitution between the two inputs. 

ὢ  is an aggregate of input bundle from m sectors. 

ὢ ύ
Ⱦ
ὢ  (54) 

Equation 54 Aggregated sectoral input bundle function in (Patel, Wang, and Wei 2017). 

                                                

35 Each production entities correspond to a production sector, pleaser review (Patel, Wang, and Wei 2017) to 

better understand the sector classification. 



„ is the elasticity of substitution among each sector s component. ὢ  is a bundle of inputs 

used in sector s, that at the same time correspond to foreign and home aggregates in the 

following form: 

ὢ ύ
Ⱦ

ὢ ύὪ
Ⱦ

ὢὪ  
(55) 

Equation 55 Individual sector input bundle function in (Patel, Wang, and Wei 2017). 

ὢὪ  is the aggregate sector s of foreign inputs, while ύ is the aggregate of sector s 

home inputs. „  is the elasticity of substitution between foreign and home inputs. In the 

same way ὢὪ  is defined by implementing „ as the elasticity of substitution between 

foreign varieties. 

Equation 56 Function of  foreign input bundle in individual sectors as in (Patel, Wang, and Wei 2017). 

¶ Demand Function: 

 

The CES nested demand is developed in three stages analogously as follows: 

 

Equation 57 Aggregated foreign demand for sectoral-home products as in  (Patel, Wang, and Wei 2017). 

Equation 58Aggregated demand for sectoral-home products as in  (Patel, Wang, and Wei 2017). 

 

ὢὪ ύὪ ὢὪ  
(56) 

Ὂ Ὢ Ὧ
Ⱦ

Ὂ
ȟ

 (57) 

Ὂ Ὧ
Ⱦ

Ὂ ὯὪ
Ⱦ

ὊὪ  
(58) 



Equation 59 Equation 57Aggregated final demand for home products as in  (Patel, Wang, and Wei 2017). 

—, — , and — ὧ are elasticity of substitution between foreign varieties sectoral, 

between foreign and home final products in sector s, and between sectoral products. 

Wv(C) in Equation (52) is the algebraic solution that involves the parametrization in the 

production and demand system explained above, its definition variates according the model 

assumptions36.  

The general equilibrium of expressed for trade in value address is achieve by satisfying the 

following condition: 

Equation 60 Equilibrium condition as in  (Patel, Wang, and Wei 2017). 

Here the gross output of country entity (j,s) is consumed abroad either as finall good or as an 

intermediate input. When looking at value added trade, the final demand of added value is 

expressed as: 

Equation 61 Changes in demand for value added 

Where ὺὩὧ ὠ is the vector of changes in added value across all countries and sectors, 

ὺὩὧὊ  are the changes in final demand that are assumed to be zero to satisfy the normality 

condition. The RER GVC estimates were produced under the assumption that all elasticities 

(both in production and consumption) are the same, differently referred as uniform elasticity 

assumption that can be interpreted as: 

Equation 62 Uniform elasticity assumption 

                                                

36 Deviation from the uniform elasticity assumption, and examples of it are presented in detail in (Patel, Wang, 

and Wei 2017). 

Ὂ Ὧ
Ⱦ

Ὂ  
(59) 

ὗ Ὂ ὢ  (60) 

ὺὩὧ ὠ ὡ ὺὩὧὴǶὠ ὡ ὺὩὧὊ  (61) . 

. 
—  —   — ὧ  –  „  „   „  „  (62) 



Under the uniform elastic assumption weights are evaluated only in terms of value added 

trade þows. Let be ɖ the common elasticity, and value it at the unity (1). As it factors out, 

Wv(C) in Equation (52) becomes a weighted sum of the weights assigned by each sector of 

country i to (j,l), with the weights being proportional to the country i sectorôs share of value 

added as a fraction of total value added in country i, being m the number of sectors in country 

i  and ὡὺ  the inter-sectoral weight as defined in the Equitation (). 

Equation 63 Equation 61 Weights scheme as in (Patel, Wang, and Wei 2017) . 

ύ  are define consequently as:  

 

Equation 64 Sectoral weights as in (Patel, Wang, and Wei 2017) . 

ύ  is a uniform elasticity weight. In particular, the weight assigned by country sector (i,s) 

to country-sector (j,l), the expression is a weighted sum of the value added created by 

country-sector (i,s) and absorbed by each of the countries k(= 1,..,n), that are given by the 

value added created by (j,l) that is absorbed in the same country k. this inter-sectoral weighing 

scheme introduce a third country competition effect between each country sector pair, 

weights are high when the valued added contribution of country sector (i,s) and (j,l) is high 

in country k. 

From this general context the Bilateral RER GVC, is defined as following: 

 

Equation 65 GVC_RER: Bilateral form. 

ὺ is the share of sector l in country i total value added, and w terms are the corresponding 

GVC REER weights. Despite the fact that GVC RER treats only the changes in price 

ὡὺ
ὴὠ ὠ

ὴὠ ὠ
ύ  (63) 

ύ
ὴὠ ὠ ὴὠ ὠ

ὴὠ ὠ ὴὠ ὠ
 (64) 

ὋὠὅὙὉὙ ὺ ύ ὴǶὠ ύ ὴǶὠ   (65) 



competitiveness in value added trade, it provides a precise measure of how demand 

interactions of complex GVC systems happen in among countries. A better measure to define 

changes in competitiveness in gross output will be a bilateral RER based on the Q REER 

weighing scheme, also evaluated in (Patel, Wang, and Wei 2017)37, which is take into 

account both added value and final goods trade interactions. The main advantage of the RER 

GVC can be exemplified in input-output word as in Table (5-2) with two economies (A,B), 

Each one with only two sectors. All the output of sectors B1 and B2 is consume internally in 

country B. The output of sector A2 is also consume internally while, 1 unit of the output in 

sector A1 is exported to country B. let be the following distortion in prices: 

ɝὖ ρȢςz ɝὖ ρȢυz ɝὖ ςȢυz ɝὖ ρȢπ 

 

  A B AFinal BFinal Total output 

  A1 A2 B1 B2    

A 
A1 0 0 0 0 2 1 3 

A2 0 0 0 0 6 0 6 

B 
B1 0 0 0 0 0 1 1 

B2 0 0 0 0 0 1 1 

Value added  3 6 1 1    

Total output  3 6 1 1    

Table 4-2 I/O Table of two economies with two sectors, as exemplified in (Patel, Wang, and Wei 2017). 

 

A RER weghing scheme for which vector prices is based on GDP contribution will imply 

that: 

ɝὙὉὙὴǶὠ ὴǶὠ ρȢφχ ρȢυς πȢρυ 

It incorrectly implies that the overall price competitiveness in country A is affected since it 

overweights the contribution on prices of sector A2. It turns out that sector A1 which is the 

                                                

37 Q REER evaluates Wq as a weighing matrix considering both inter-sectoral an final product commercial 

interactions. 



only sector that competes on Country B final share, actually experienced a gain in price 

competitiveness against sector B1 and B2. Figue (5-9) shows the co-movement of RER 

changes of the three measures for 4 countries for India and United States; as shown by the 

correlation matix in Table (5-3), RER_GVC porly correlates with the movements in 

RER_CPI and RER_WPI, only 22.4 of the movement in RER_CPI are trasmited perfectly 

into the variation of the RER_GVC. It corroborates the fact that considering only trade in 

value added in intesectoral price movements affects the estimates of price competitiveness at 

a large extend. 

 

  

  

Figure 4-9 Changes in Bilateral RER measures for: France, United States, Turkey, Spain. 

 

 RERcp RERpp RER_GVC 

RERcp 1.000 0.849 0.224 

RERpp 0.849 1.000 0.163 

RER_GVC 0.224 0.163 1.000 
Table 4-3 Correlation matrix of RER measures. 



4.2.5. GDP DATA 

 

GDP are sourced from the WDI platform of the World Bank, and they are expressed in Local 

Currency Units, in order to incorporate them into the data base they are deflated using the 

consumer price levels calculated before (Pict). 

Equation 66 GDP Real: definition. 

 

4.3. GLOBAL VALUE DATA CONSTRUCT  

 

Participation indexes are defined and the sum of both IV and FV share on reporting country 

exports, larger magnitudes of the index are understood as larger participation in added value 

trade. Both participation and Position Indexes summarized the concept of structural factors 

driving price competitiveness that were treated previously in GLOBAL VALUE CHAIN 

MEASURES. Note also that both indices can take a bilateral and sectoral dimension which 

suitable for disaggregated data as the one used during the analysis. 

Measures of IV and FV are available in the Trade in Value Added database of the OECD. 

FV is defined as Backward Participation (DEXFVAPSH), it is the foreign value added in 

exports, as a percentage of total gross exports of the exporting country. IV is the Forward 

participation (FEXDVAPSH), which is the domestic valued added in foreign exports as 

percentage of exports of the source country.  

The main drawback of TiVA IV and FV measures is that recently updated has taken places 

since its previous version in 2016. In the 2016 version IV and FV estimates are available 

until 2011, while in the most recent version in 2018 the estimates are available up to 2015 

with major discrepancies in the magnitude of FV. Main discrepancies come from the fact that 

both data base are based on different revision of the System of National account, SNA 1993 

and SNA 2008 respectively, for which major reform in reporting standards in regard of R&D 

ὋὈὖὶὩὥὰ
ὋὈὖ

ὖὭὧὸ
 (66) 



and Capital Investment, Processing trade, and Mechanting have led to downward estimates 

of IV. 

For the first second stage of our empirical strategy this problem is circumvent since most of 

the regression cover up to 2009 to preserve the comparability of flows, due to the 

unavailability of RER GVC measures after this year. For aggregate regression in the first 

stage of the analysis FV and IV values of TiVA 2018 have been projected taking into account 

changes in the measures during the year previous to TiVA 2018 coverage.  

During 2005, 2006 and 2007 a process of homogenization of changes has taken place is the 

difference between changes in both databases overcome 30% of TiVA 2018 change value. 

For difference in changes larger to the 30% net changes have been projected to the average 

of changes between the measure of the 2016 and 2018 version. The average value of the 

change between the final pondered measure and the value in the 2018 version is 1,6% and 

1,9% for IV and FV respectively, so it is expected to have no major repercussion in the bias 

of the final elasticity estimations. 

Figure (5-10) and Figure (5-11) shows how Participation the and Position indexes move 

between 1995 and 2013. Most of the countries exhibit a decrease in its degree of 

upstreameness since 2000, Indonesia shows conversely a significant increment in the 

Position index. In Regard of Participation indexes most of the index co-move whit a 

deceleration trend starting since 2011. 

 



 

Figure 4-10 GVC Participation index for multiple countries. 

 

Figure 4-11 GVC Positioning index for multiple countries. 

  



4.4. DATA VISUALISATION  

 

After integrating the multiple variable explained above into a unique data set, a final data 

exploration process is performed to identify preliminary data trends.  From Figure (5-12), it 

is possible to recognize that there no straightforward effect of the predictors on TV (Trade 

Balances). The main reason for this visual result is that the entire data set is highly 

disaggregated in terms of product categories, reporting countries, and partner countries. Log 

correlation suffers from unobserved variable effects and the unweighted schemes drives the 

regression trends close to zero slope value, as in the case of RER_CPI, RER_WPI and 

RER_GVC.  

It is nonetheless interesting the fact that there are slightly noticeable trends in the correlation 

of the GVC measures with the trade balances in the aggregated data. Specifically, in the case 

of GVC_Pos, it is possible to identified a positive effect on TV, alternatively GVC_Par exerts 

a negative effect on it, a matter that will be validated within the empirical strategy. 



 

Figure 4-12 Correlation Matrix for the aggregated data set: sample equivalent to 0.1% of total observations.  

  



5. EMPIRICAL RESULTS  AND DISCUSSION 

 

In this chapter, the empirical results of the proposed methodology are presented and 

discussed. The structure of the results presentation follows the same order of the empirical 

strategy framework. Some additional insights are presented at the light of unexpected 

findings such as positive estimates in the elasticity of trade balances to the RER38. Therefore, 

additional data analysis and visual representation is presented to shed some light on the 

unprecedented results. 

The chapter starts by presenting estimates of the first stage of the empirical strategy. An 

adaptation of the original null hypothesis testing is done to consider the negative magnitude 

in estimates of the Trade Balance elasticity to the RER. Therefore, evaluation of the 

hypothesis is performed in net value changes instead of absolute changes in magnitude only. 

Some premises are preliminary established at the light of the initial results. Second stage 

analysis is to corroborate and test first stage findings.  

Finally, the level of influence on elasticity value of using RER_GVC instead the traditional 

RER deflated by consumer prices is tested. Additionally, some insights on the direct effect 

of the GVC measures on trade Balances are presented to corroborate preliminarily, that 

coefficients follow the conventional values.  

  

                                                

38 Exchange rate elasticity to trade balance are expected to have negative magnitude, when the relative price 

measure reflects the level of prices of a home economy with respect to a foreign trade partner. RER_CPI and 

RER_ GVC are defined in these terms. 



5.1. DIRECT EFFECT OF GLOBAL VALUE CHAIN MEASURES  

 

In general results of the direct impact of GVC measures on trade balances are very intuitive, 

as shown by Figure (6-1). Positive changes in GVC Positioning produces positive changes 

in trade balances, this is mainly due to the fact that upstream countries rely less on foreign 

inputs, therefore most of its exporting output is constituted of locally produced product. This 

is reflected generally on trade balance. Alternatively, Global Value Chain participation 

impacts negatively trade balances on average. Although, the mean of its distribution is very 

close to zero and the dispersion is large along negative and positive values for the 

coefficients.  

A further decomposition of the GVC Participation into Forward (dFw) and Backward (dBw) 

linkages is displayed in Figure (6-2).  It shows that Backward linkages are mostly responsible 

for the negative effect of GVC Positioning on trade balances. Forward linkages contribute 

more to trade balances despite the fact its mean value is negative. A main concern arises from 

the value and dispersion of the Trade Balance elasticity to the RER, which displays both 

negative and positive values. Positive values the estimate of the elasticities are 

counterintuitive since they suggest that a real appreciation will result in an increase of trade 

balance. Some modifications of the empirical strategy are performed to address this issue in 

the next sub-sections. 

 



 

Figure 5-1 Direct effect of variables in trade balances. 

 

 

Figure 5-2 Direct effect of variables on trade balances: GVC Participation is decomposed. 



 

5.2. FIRST STAGE RESULTS 

 

Table (6-1), displays the results of the ɓ estimates according to the specification in Equation 

(34). These results are general estimation of ɓ that are assumed to be biased for variable 

omission since they are defined as in the general specification. This is done in order to treat 

as exogenous the variables that impact the magnitude of ɓ. The estimation method also 

enforces particular bias. Since dynamic models with LSDV39 estimation of fixed effects, 

suffer from error correlation biases if T length of the panel structure is short. This effect is 

however dismissed since the general interest is to compared the trend of changes of ɓ, and 

each T dimension of the regression subset is comparable.  

In order to account for the T bias effect of OLS regressions, additional estimates of ɓ for 

aggregated version of the panel structure in T=2 and T=1. Results for ɓ are presented in Table 

(6-2), and Table (6-13). 

  

                                                

39 Least Square Dummy Variables method is the main methodological tool implemented in the presented 

annalysis. 



 

 

Country T=1 T=2 T=3 T=4 

AUS -3.0294  *** -0.8914  *** -2.0161  *** -1.0624  *** 

AUT -2.057  *** 0.138  * 0.6974  * 3.1563  *** 

BGR 2.7064  *** 0.0527 -1.0199  ** -3.3861  *** 

CAN -1.8257  *** -1.7602  *** -0.7226  ** -2.7423  *** 

CHE -2.8971  *** -0.5556  *** 1.7418  *** -6.9168  *** 

CHN -1.0776  *** -0.2326  * 0.5153  *** 0.1962  *** 

COL -0.287 -2.2651  *** -0.012 -4.3021  *** 

CYP 1.8096  *** -0.0029 0.4292  * -0.8303  *** 

DEU 3.4599  *** 0.7275  *** 2.1483  *** -12.6118  *** 

ESP 0.1087 -0.004 -3.307  *** -0.278 

EST 2.8115  *** -16.6617  *** 2.386  *** -6.7627  *** 

FIN -1.1964  *** -0.7709  ** 0.2855 1.0974  * 

FRA 0.7723  *** -1.691  *** -0.2641 1.3411  * 

GBR 1.3331  *** -4.493  *** -10.1455  *** 14.6488  *** 

GRC -0.6245  ** 0.3698  *** -1.966  *** 2.4407  *** 

HKG -0.1224 -4.323  *** -5.4576  *** 8.282  *** 

HUN 2.4201  *** -1.7924  * -1.9228  ** -22.384  *** 

IDN -2.0116  *** -2.5854  *** 9.6918  *** 2.3972  *** 

IND -1.5335  *** -0.7009  *** -0.9806  ** -0.3287  ** 

IRL -11.2694  *** -4.8462  *** 1.442  *** -8.1038  *** 

ISR 6.2024  *** 0.3824 0.3967 -10.5032  *** 

ITA -0.6843  *** 0.0115 -8.9938  ***  -0.2465 

JPN -1.2266  *** 0.3412  ** -3.2449  *** -0.0541 

KOR 1.9169  *** 0.4247  ** 2.4604  *** -1.4103  *** 

MEX -8.3061  *** 6.6398  *** -2.2291  *** 0.5791  . 

NLD 3.445  *** -0.2043  * 0.3534 2.8669  *** 

NOR 1.7862  ** 7.2726  *** 1.5366  *** 1.7675  *** 

NZL 0.4486  ** 0.1329 -1.2819  *** -0.1277 

POL -0.7189  * -0.1812 -0.0233 2.3294  *** 

PRT -0.4145  . -0.1553 2.7257  *** -5.3647  *** 

SVN 1.482  *** -1.9819  *** -2.0405  *** 1.9896  *** 

SWE -2.4334  *** -0.034 -2.6778  *** 1.6237  *** 

TUR -2.3859  *** -0.6111  ** -7.7032  *** 2.6833  *** 

USA 0.9484  *** 0.2847  *** 2.3893  *** 3.6336  *** 
Table 5-1 Beta estimates by sub-setting OLS method in T=4. 

 



Country T=1 T=2 

AUS -2.4681  *** -1.2919  *** 

AUT 0.2244  *** 0.6328  ** 

BGR 3.1059  *** -1.0623  *** 

CAN -1.3341  *** -1.8358  *** 

CHE -0.8834  *** -1.3521  *** 

CHN -0.287  *** 0.2814  *** 

COL -1.3157  *** -0.0368 

CYP 0.6916  *** 0.1946 

DEU 2.1555  *** -6.4703  *** 

ESP 0.0312 -1.351  *** 

EST 12.3108  *** -0.7508  * 

FIN -1.553  *** 0.4766  . 

FRA -0.1718  *** -5.158  *** 

GBR -1.5079  *** 3.4272  *** 

GRC 0.4785  *** 0.2612 

HKG -1.8241  *** 4.2065  *** 

HUN 5.6293  *** -5.3852  *** 

IDN -2.5036  *** 3.5664  *** 

IND -0.5066  ***  -0.5948  *** 

IRL -10.368  *** -1.1709  *** 

ISR -1.5524  *** 0.0815 

ITA -3.8749  *** 2.3791  *** 

JPN 0.0938 -1.4263  *** 

KOR 0.3766  ** -0.9302  *** 

MEX 0.9397  *** -0.26 

NLD 2.4629  *** -1.1506  *** 

NOR 0.5043  . -0.1806 

NZL 0.0972 0.1169 

POL 0.2402 0.4705 

PRT 0.0235 -1.5219  *** 

SVN 2.588  *** -1.0837  *** 

SWE -0.2908  * 1.9686  *** 

TUR -1.8815  *** -2.5771  *** 

USA 0.3614  *** 1.9562  *** 
Table 5-2 Beta estimates by sub-setting OLS method in T=2. 

 

  



Country T=1 

AUS -2.2544  *** 

AUT 0.2497  *** 

BGR 2.375  *** 

CAN -1.6653  *** 

CHE -1.2419  *** 

CHN -0.0852  * 

COL -1.0138  *** 

CYP 0.4949  *** 

DEU 1.2175  *** 

ESP -0.2256  *** 

EST 12.9835  *** 

FIN 0.3723  * 

FRA -0.1121  *** 

GBR -0.3694  *** 

GRC 0.4002  *** 

HKG 0.7769  *** 

HUN -2.3262  *** 

IDN -0.3261  . 

IND -0.4727  *** 

IRL -6.7692  *** 

ISR 0.1444 

ITA -2.8012  *** 

JPN -1.0704  *** 

KOR -0.1358 

MEX -0.4281  * 

NLD 1.9265  *** 

NOR -0.1264 

NZL 0.0273 

POL 0.2435 

PRT -0.3565  * 

SVN 0.3922  * 

SWE 0.834  *** 

TUR -2.3922  *** 

USA 0.4859  *** 
Table 5-3 Beta estimates by sub-setting OLS method in T=1. 

  



Note that each iteration exhibit significant heterogeneity in the magnitude and sign of ɓ 

estimates. The intriguing fact is that some the Trade Balance elasticity to the RER exhibit a 

positive sign, that is, countries will display positive responses of trade balances after a real 

exchange rate appreciation. On average there are 19 countries with negative values for ɓ 

across all iteration, that is 56% of the country sample roughly. Additionally, in the iterations 

with T lengthier than 1, the amount of countries exhibiting the conventional sign (negative) 

across all time periods is even lower, 4 for the when T=4 and 8 when T=2 respectively. To 

address this issue, visualization techniques and quantitative analysis are implemented. From 

here on, will look at both changes in the value of the elasticity estimates, and absolute changes 

in their magnitude. 

 

 

Figure 5-3 Null hypothesis formulation: Second stage of the empirical strategy. 

 

There is no differentiable pattern in the estimation of ɓ in iterations for which T=4, as it is 

evident from Figure (6-3). ɓ series in some countries tend to co-move as in the case of 

Bulgaria (BGR) and Cyprus (CYP) in Figure (6-4), and Austria (AUT) and Poland (POL) in 

Figure (6-5). Whereas other countries move oppositely as in the case of United Kingdom 

(GRB) and South Korea (KOR), and Norway (NOR) and Ireland (IRL). 



 

 

Figure 5-4 Beta series in iteration of ɓ with T=4. Sample (Bulgaria, Cyprus, Ireland, Norway, United States). 

 

 

Figure 5-5 Beta series in iteration of ɓ with T=4. Sample (Austria, United Kingdom, Israel, Republic of Korea, Poland). 

 

It is interesting that elasticities tend to converger when they are calculated during the 

aggregated Period 2; subsequently, their disperssion increases gradually during period 3 and 

4. Overall, mean values are negative as suggested by theoretical macroeconomic principles. 



Most of the elasticities increase during period 1 and 3, thus, it suggests there is unservable 

factors impacting elasticities that are Period specific thar were not accounted in the orginal 

speficiation. 

 

 

Figure 5-6 Overall distribution of Beta series by T. 

 

In the distribution of GVC Positioning indexes40 across all the aggregated periods follow a 

similar trend, as in the case of the Trade Balance elasticity to the RER,  so there are initial 

insights of a possible effect of GVC Positioning on the magnitude and sigh of estimate of the 

elasticities. More precise data exploration through visualization techniques is performed in 

the next sub-section. 

                                                

40 The GVC Positioning indexes are deflated by GDP to include the country side effect on the value added 

measure. 



 

Figure 5-7 Overall distribution of GVC Positioning series by T. 

 

5.2.1. VISUAL EXPLORATION OF B ETA ESTIMATES  

 

Since these results are unprecedented and stay out of the scope of the Empirical Strategy, the 

analysis deviates momentarily to understand this intriguing pattern in the elasticity of trade 

balances to the RER.  Figure (6-9) shows the interaction of GVC Participation Measure with 

the value of ɓ.  

 

.  

Table 5-4. GVC Participation versus Beta estimate for Iteration (T=4). 



Mind that there is no discernable pattern in the effect of the conventional measure of GVC 

Participation on ɓ estimates, when looking at each Time period trend. Notice also that Trade 

Openness do not and harmonious distributions against ɓ. Although it seems to be correlated 

with the GVC_Par as expected, having countries with large GVC participation to have large 

trade openness index.  

I experiment with new transformed measures of GVC to define if there could be any potential 

unobserved effect regarding the size of the economy. Conventional measures are deflated by 

the Export value, which ted to undermined the importance of the GVC participation and 

position relative to the size of the economy. in order to account for this effect, GVC measures 

are deflated by the GDP in local currency terms.  IV in the form of Forward linkages (FWD) 

and FV in the form of Backward linkages (BWD) are also transformed. 

 

A -1

 

B-1

 

A-2

 

B-2

 

Figure 5-8 Effect of GDP deflation in the interaction of the GVC Participation and B. A) Conventional Measure, B) GDP 
deflated Measure. 



Figure (6-9) shows the comparison of the both positioning measures vs ɓ estimates. Left 

panel shows that there is significant increase in the accentuation of the general effect of GVC 

participation when using the GDP deflated measures, all time periods exhibit a negative 

effect. This effect is less pronounced when using the conventional GVC participation 

indexes. Additionally, it is possible to identify an inverse relation between the Diversification 

Index (DI) and GVCPar_gdp, countries with more diversified trade pattern participate less in 

GVC trade in terms of GDP; there is however a homogeneous distribution of DI along the 

elasticity values. Trade Openness trend also sharpens, confirming the positive relation 

between GVCPar_gdp and TO. 
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Figure 5-9 Effect of GDP deflation in the interaction of the GVC Position and B. A) Conventional Measure, B) GDP deflated 
Measure. 

 

When evaluating the effect of GDP deflation on the interaction of GVC Participation and the 

value of ɓ. It is find that the positive effect of GVC Participation is more accentuated when 



using the GDP deflated measure. The relation of DI and TO with GVC Participation becomes 

inverted compared with the GVC Participation counterpart. Trade Openness is associated 

with downstreamness, while more diversified trade structures lay upstream in the value chain. 

 

A.

 

B. 

 

  

Figure 5-10 Effect of GDP deflation in the interaction of the IV and Beta. A) Conventional Measure, B) GDP deflated 
Measure. 

A.  

 

B. 

 

  

Figure 5-11 Effect of GDP deflation in the interaction of the FV and Beta A) Conventional Measure, B) GDP deflated 
Measure. 

 

After doing the visual representation of Forward and Backward linkages of value added trade, 

two relevant point jumps to the eye. First FWD interaction with ɓ is not discernable in neither 

conventional or deflated measures. And second, a negative effect of Backward participation 

in the values of ɓ is suggested in both conventional and deflated measures. To understand if 



these general trends are influenced by the T bias nominated before, the visual analysis is 

performed as well for the iteration with T=2.  Figure (6-12) shows the comparison between 

the estimates of ɓ when T=4 and T=2. They display an opposing trend of GVCPar_gdp on ɓ 

between one another. Trend line for iteration with T=2 exhibit an almost not differentiable 

positive effect, while iteration with T=4 exhibit a more remarkable negative effect of 

GVCPar_gdp on ɓ. 

 

A. 

  

B. 

 

  

Figure 5-12 General effect of GVC Participation deflated by GDP on Beta estimates. A) Betas (T=2), B) Betas (T=4). 
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B. 

 

  

Figure 5-13 Period effect of GVC Participation deflated by GDP on Beta estimates. A) Betas (T=2), B) Betas (T=4). 
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Figure 5-14 General effect of GVC Position deflated by GDP on Beta estimates. A) Betas (T=2), B) Betas (T=4). 

 

It is possible to identify from Figure (6-12) and Figure (6-14), that T length influence 

significantly the visual patterns of the effects of the GVC Measures on ɓ estimates. Where 

the estimation of ɓ when T=4 displays an accentuated correlation. Note also in Figure (6-15) 

and Figure (6-16), that both BWD and FWD deflated by GDP in the iteration with T=2, 

display opposite side correlations on ɓ with respect to their counterpart graphs with T=4.  

 

A. 

  

B. 

 

  

Figure 5-15 General effect of IV deflated by GDP on Beta estimates. A) Betas (T=2), B) Betas (T=4). 



A. 

  

B. 

 

  

Figure 5-16 General effect of FV deflated by GDP on Beta estimates. A) Betas (T=2), B) Betas (T=4). 

 

Visual representations are useful but they do not tell the whole story. Analyzing real effects 

of GVC Measures on the Trade Balance elasticity to the RER require a multivariate statistical 

analysis, as the one proposed in the empirical strategy. Although, they support the variable 

omission in the final model definition as in the case of TO and DI; which are collinear with 

GVC Measures, and they proved to be insignificant in the model selection procedure.  

The characteristics of the models are determined by trial and error process 41. The final model 

results from omitting TO and DI variables42 of Equation (67), implementing the logarithm 

transformation of the regressed variables. FWD and BWD are integrated into the regression 

to differentiate the effect of GVC Participation on ɓ, additional for iterations with T larger 

than 1. 

 

 

 

                                                

41 See Appendix B. 
42 Trade Openness and Diversification indexes prove insignificant in the most accurate regression in terms of t-

statistics significance of each predictor, and the overall coefficient of determination (Ὑ) and the adjusted 
version of it . 

‍Ὥὸ ‌Ὥ—z Ὃὠὅ z‏ Ὃὠὅ †z ὊὡὈ z‮ ὄὡὈ ‫ ὋzὈὖὙ ‭Ὥὸ (67) 

Equation 67 Modified Specification of the first stage of empirical strategy. 



5.2.2. ESTIMATING THE EFFECT OF GVC ON THE TRADE BALANCE 

ELASTICITY TO THE RER ACROSS TIME 

 

Results from the selected regression for ɓ estimates in iterations with T=1, T=2 and T=4 are 

presented in Table (6-5). It is possible to identify significant coefficients only in the iteration 

with 4 aggregated periods, the results suggest a significant impact of GVC Positioning with 

upstreamness driving positively the value of ɓ. GVC Participation is not significant in any of 

the Iterations, however, when differentiating its components, BWD turns out to be 

significant. This suggests, that countries with large Foreign input content in exports also have 

large value of the Trade Balance elasticity to the RER. 

 

 

  T=1 T=2 T=4 

Predictors ɓ ɓ ɓ ɓ ɓ ɓ ɓ ɓ ɓ 

(Intercept) 5.12 * 6.66 * 6.62 * 2.25  3.08  2.99  0.93  2.61  2.40  

GVC Par (‏) 1.27    0.94    1.27    

GVC Pos (—) 2.02  7.01  2.58  1.28  4.56  7.43  3.04 * 9.19 **  18.58 * 

GDPR (0.02  0.03  0.02  0.06-  0.06-  0.06-  0.16-  0.18-  0.17- (‫  

BWD (* 21.3 * 08.1   44.1  30.1   10.1  35.1  (‮ 

FWD (†)   0.82    -0.49    -1.59  

F(T=2)    -0.30  -0.31  -0.28  -0.35  -0.40  -0.37  

F(T=3)       -0.36  -0.45  -0.37  

F(T=4)       -0.30  -0.38  -0.27  

Observations 34 34 34 68 68 68 136 136 136 

R2 / adjusted 

R2 

0.155 / 

0.071 

0.180 / 

0.098 

0.188 / 

0.076 

0.035 / -

0.026 

0.039 / -

0.022 

0.040 / -

0.037 

0.044 / -

0.001 

0.065 / 

0.022 

0.077 / 

0.027 

* p<0.05   ** p<0.01   *** p<0.001 

Table 5-5 Results of the logarithmic model predicting Beta estimates, conventional GVC measures as independent 
variables. 

 

 



Table (6-6) shows the results when replacing conventional GVC measure by the GDP 

deflated counterpart. Same results are confirmed in this case with a notorious increase in the 

level of significance of the coefficients. Again, the results suggests that FV enacts together 

with GVC Positioning to impact the value of ɓ, and that theoretical positive elasticities are 

in practice possible as suggested by  (Cheng et al. 2016). Mind that even if the GVC 

Participation is still not significance in these results, most of its impact is homologated by 

the BWD (FV), whose coefficient equals in magnitude and sign the GVC Participation 

coefficient; additionally, it exhibits a satisfactory level significance. In general results 

suggests that a 1% increase GVC Positioning deflated by GDP, will impact positively 

elasticities by 10% roughly, while 0.46% of ɓ can be attained by increasing 1% of Backward 

linkages. 

 

  T=1 T=2 T=4 

Predictors ɓ ɓ ɓ ɓ ɓ ɓ ɓ ɓ ɓ 

(Intercept) 4.49  4.74  4.75  1.83  1.90  1.90  0.36  0.57  0.56  

GVC Pargdp 

 (‏)
0.51    0.13    0.47    

GVC 
Posgdp(—)  

6.68  9.33  9.74  2.13  2.44  2.71  8.27 **  9.77 **  9.95 **  

GDPR (0.04  0.04  0.04  0.07-  0.07-  0.07-  0.14-  0.14-  0.15- (‫  

BW Dgdp (64.0 * 44.0   51.0  11.0   16.0  65.0  (‮  

FW Dgdp (†)   -0.07    -0.05    -0.03  

F(T=2)    -0.19  -0.18  -0.17  -0.31  -0.31  -0.31  

F(T=3)       -0.26  -0.24  -0.24  

F(T=4)       -0.14  -0.10  -0.10  

Observations 34 34 34 68 68 68 136 136 136 

R2 / adjusted 
R2 

0.188 / 
0.106 

0.213 / 
0.134 

0.213 / 
0.105 

0.024 / -
0.038 

0.024 / -
0.038 

0.024 / -
0.055 

0.070 / 
0.027 

0.073 / 
0.030 

0.073 / 
0.022 

* p<0.05   ** p<0.01   *** p<0.001 

Table 5-6 Results of the logarithmic model predicting Beta estimates, GDP deflated GVC measures as independent 
variables. 

 



 

Fixed effects in aggregated time periods are not significant, but they confirmed based 

estimation of ɓ are negative; which implies that positive values result from the interaction of 

GVC Position and Participation, and some other factors that are not observed within this 

analysis. Similar general results are obtained when lagging the GVC measures by 1 Period. 

The results confirmed all the above mentioned effects, with BWD dominating again the net 

effect of GVC Participations. The results are presented in Table (6-7). 

 

  T=4 

Predictors ɓ ɓ ɓ 

(Intercept) -1.10  -0.89  -0.61  

GVC Pargdplg (‏) 0.48 .   

GVC Posgdplg (—) 10.18 **  11.85 **  7.17 * 

GDPR (0.06  0.09  0.09 (‫  

F(T=3) 0.02  0.03  0.04  

F(T=4) 0.09  0.11  0.12  

BW Dgdplg (. 54.0  (‮  

FW Dgdplg (†)   0.33  

Observations 102 102 102 

R2 / adjusted R2 0.098 / 0.051 0.101 / 0.054 0.085 / 0.038 

 * p<0.05   ** p<0.01   *** p<0.001   .p<0.1               
Table 5-7 Results of the logarithmic model with lagged GVC variables. 

 

5.2.3. THE MAGNITUDE OF THE TRADE BALANCE ELASTICITY TO THE 

RER 

 

Turning back to the original empirical strategy framework, the magnitude of ɓ coefficients 

is investigated to define if Proposition 2 and Proposition 6 b hold. The Specification of 



Equation (34) is implemented in log terms instead of differential terms, and results are 

presented in Table (6-8). 

 

  

Predictors 

T=1 T=2 T=4 

|ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| 

(Intercept) -6.34  -3.40  -4.32  -1.31  -5.95  -6.73  -7.11  -4.36  -4.52  -4.55  -6.68  -3.23  

GVC Pargdp 

 (‏)
-0.21  -0.33    0.54  0.57    1.26  1.27    

GDPR (0.26  0.28  0.30  0.30  0.29  0.29  0.36  0.32  0.02-  0.01-  0.09  0.24 (‫  

TO (‎) 1.25  0.57  2.30  0.55  0.57  0.80  1.73  0.22  -0.65  -0.64  1.32  -0.49  

DI (‐) -0.52  -0.11  0.28  0.19  0.11  -0.01  0.21  0.14  -0.56  -0.57  -0.44  -0.51  

GVC 

Posgdp(—) 
 -9.08  -17.40 

* 

-22.71 
* 

-2.95   -4.71  -8.95   0.11  -1.35  -6.47  

BW Dgdp (90.0-  92.0-    12.0-  83.0-    16.1-  97.1-   (‮  

FW Dgdp (†)    1.13     0.97     1.16  

F(T=2)     -0.14  -0.15  -0.07  -0.22  -1.13 **  -1.13 **  -1.03 **  -1.12 **  

F(T=3)         -0.29  -0.29  -0.13  -0.31  

F(T=4)         0.01  0.01  0.22  -0.04  

Observations 34 34 34 34 68 68 68 68 136 136 136 136 

R2 / adjusted 

R2 

0.095 / 

-0.030 

0.142 / 

-0.011 

0.228 / 

0.090 

0.256 / 

0.091 

0.205 / 

0.127 

0.200 / 

0.135 

0.205 / 

0.127 

0.225 / 

0.135 

0.176 / 

0.131 

0.176 / 

0.124 

0.162 / 

0.110 

0.184 / 

0.126 

* p<0.05   ** p<0.01   *** p<0.001 

Table 5-8 Results of the logarithmic model predicting magnitude of Beta: All Beta observations. 

 

The preliminary results confirmed that GVC Position deflated by GDP is the main 

influencing variable in predicting the magnitude of the elasticity of trade balances to the 

RER. It offers rather a modest significance level in iteration with 1 aggregation period, 

regressions for other iterations also estimate a negative coefficient for GVC Positioning, but 

with no significant t-statistics. GVC Participation is differently inconsistent along the results 

for each iteration and not significant probability of t distribution bellow 0.05 probability. 

However, these results reflect the comprehensive behavior of both positive and negative 

estimates of ɓ. An increase in magnitude of a negative ɓ due to GVC Participation and 

Position readjustments, may be otherwise reflected as decrease in value in its not absolute 

terms. A different set of regression are performed, this time, restricting the ɓ estimates to 



only negative values, so to proceed with conventional values of the Trade Balance elasticity 

to the RER. Results are displayed in Table (6-9). 

 

 

Predictors 

T=1 T=2 T=4 

|ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| 

(Intercept) -3.30  4.00  -9.05  -10.06  -2.99  -4.32  -3.08  -2.52  -1.86  -1.66  -3.43  -0.37  

GVC Pargdp (‏) -1.27  1.57    0.69-  0.77-    3.22-  3.28    

GVC Posgdp(—)  -0.10  -13.74  -29.34 **  -26.57 * -5.25   -8.73  -10.54   -4.46  -8.82  -12.21  

GDPR 4.71  -0.44  -0.01  -0.04  0.11  0.18  0.10  0.11  0.22  0.18  0.13  0.14  

TO (‎) -0.67  2.80  5.03  6.02  1.45  1.86  1.37  0.90  -1.00  -1.01  0.88  -0.82  

DI (‐)  -0.13  0.43  0.46  0.43  0.19  0.62  0.62  -0.27  -0.12  0.18  0.07  

BW Dgdp (** 69.3-   (‮  -4.11 *   -0.73  -0.71    -0.40  -0.19  

FW Dgdp (†)    -0.64     0.36     1.20  

F(T=2)     -0.16  -0.14  -0.20  -0.25  -1.07  -1.03  -0.92  -1.03  

F(T=3)         -0.23  -0.22  -0.12  -0.26  

F(T=4)         -0.14  -0.11  0.11  -0.17  

Observations 19 19 19 19 36 36 36 36 78 78 78 78 

R2 / adjusted R2 0.283 

/ 

0.078 

0.423 

/ 

0.201 

0.585 / 

0.425 

0.596 / 

0.395 

0.171 

/ -

0.000 

0.143 

/ -

0.000 

0.178 

/ 

0.008 

0.182 / 

-0.023 

0.136 

/ 

0.050 

0.141 

/ 

0.042 

0.133 

/ 

0.033 

0.153 

/ 

0.041 

* p<0.05   ** p<0.01   *** p<0.001 

Table 5-9 Results of the logarithmic model predicting magnitude of Beta: Only negative Beta observations. 

 

Consecutive result enhances in the significance level of the coefficients, this time a negative 

effect in the magnitude of the Trade Balance elasticity to the RER by an increment in BWD 

(FV). Notice that even when the coefficient of GVC Participation is not significant, its level 

of influenced is absorbed by FV, meaning that overall FV is the channel that drive the 

negative impact of GVC Participation on the magnitude of ɓ. Again, coefficients of BWD 

and GVC Participation are equivalent in value, but they become significant when they are 

estimated in FV. 

When evaluating only positive estimates of ɓ in Table (6-10), GVC Positioning becomes 

inconsistent across iterations. For regressions with ɓ estimates in 1 and 2 aggregated periods, 



coefficients of GVC Positioning deflated by GDP are negative, while it becomes positive in 

some of the regressions for the iteration with 4 aggregated periods. Note that iterations with 

T=2, displays better statistics than any other iteration group; especially, the first regression 

which explains the majority of the variance in the magnitude of ɓ as confirmed by its 

coefficient of determination (Ὑ ). See that omitting GVC Positioning from iteration with 

T=2, do not affect significantly the coefficient of determination, which implies that 

magnitude of ɓ is less conditional on GVC Positioning, when estimates are positive.  

 

  
Predictors 

T=1 T=2 T=4 

|ɓ| |ɓ| |ɓ| |ɓ| |ɓ|*  |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| |ɓ| 

(Intercept) -4.05  -3.02  -5.07  -1.88  -5.69  -5.50  -5.55  -3.87  -0.57  -0.92  0.26  0.86  

GVC Pargdp 

 (‏)
0.97  1.15    1.45 

* 

1.54 
**  

  0.58  0.44    

GVC 

Posgdp(—)  
-4.48   -5.34  -8.11  -1.68   -2.96  -9.32  2.92   2.18  -3.75  

GDPR (0.04  0.04  0.10  0.10  0.31  0.33  0.36  0.36  0.15  0.28  0.20  0.23 (‫  

BW Dgdp (14.0-  22.0    10.0  19.0    80.0-  18.0   (‮  

FW Dgdp (†)    0.96     1.27     0.85  

F(T=2)     -0.11  -0.14  0.05  -0.19  -1.46 
**  

-1.44 
**  

-1.48 
**  

-1.45 
**  

F(T=3)         -0.45  -0.39  -0.31  -0.45  

F(T=4)         0.08  0.14  0.24  0.07  

Observations 15 15 15 15 32 32 32 32 58 58 58 58 

R2 / adjusted 
R2 

0.255 
/ 
0.052 

0.249 
/ 
0.124 

0.236 
/ 
0.028 

0.248 
/ -
0.053 

0.293 
/ 
0.189 

0.292 
/ 
0.216 

0.221 
/ 
0.106 

0.296 
/ 
0.160 

0.276 
/ 
0.190 

0.267 
/ 
0.197 

0.250 
/ 
0.161 

0.289 
/ 
0.189 

* p<0.05   ** p<0.01   *** p<0.001 

Table 5-10 Results of the logarithmic model predicting magnitude of Beta: Only positive Beta observations. 

 

Results in the first regression of the iteration with T =2, suggests that there is a counter 

balance effect of GVC Position on gains of magnitude in positive ɓ due to changes in GVC 

Participation. This effect is however not significant as evidenced from its t statistics. If one 

wants to explain the lack of significance of GVC in positive magnitudes of ɓ, one can think 



of the following scenario: if positive values of ɓ are conditional on upstream positions and 

high BWD linkages in GDP terms; the fact that a country moves further upstream by reducing 

it BWD level, reflects that it rely less in foreign input content of exports; which instead 

reduces the positive gains in the Trade Balance elasticity to the RER, back to its conventional 

value in negative terms. So, when a country moves further upstream can be interpreted as the 

country moving back from added value trade to gross trade. Therefore, additional positive 

gains are granted only by increasing both BWD (FV) and FWD (IV) proportionally, or 

increasing BWD over FV (Downstream movement).  

Note that this positive effect in elasticity is only possible if the upstream position is held 

constant, or the Country moves downstream in the value chain. This explains why both 

coefficients of BWD and FWD are positively sign, however magnitude of the coefficient 

cannot be asserted since they remain statistically insignificant. This also explains the fact that 

GVC Positioning becomes less significant in explaining the magnitude of Positive ɓ 

estimates, since positive movements of GVC Positioning can result in both positive and 

negative changes in the value of ɓ. Alternatively, negative movement of the position index 

will result in positive gains of ɓ. However, these assumptions only hold, if the counter 

balance effect of GVC Position prove to be significant in the second stage of the empirical 

strategy. 

Alternatively, the reduction in the magnitude of negative estimates of ɓ due to upstreamness 

in GVC Positioning can be interpreted as following: since before interacting in value added 

trade, a country is positioned upstream and maintains a dominant share in domestic value 

added contribution to exports. The complementarity with foreign inputs exerts a positive 

spillover on the demand of domestic value added after a real depreciation occurs. This means 

that the change in demand due to a cost reduction in foreign inputs after a real appreciation, 

will be larger in domestic added value than it will be in foreign value added. It turns out that 

ultimately positive larger demand for domestic value added will be represented in positive 

gains in gross trade balances. This holds only if the BWD level in GDP becomes sufficiently 

significant to clear off a reduction in price competitiveness with the input cost advantages 

arising from the real appreciation, thus, converting conventional ɓ into a positive value. 



Figure (6-17) represent graphically the above explained argumentation. If the intuition 

regarding the impact of FV and GVC Position in ɓ values is correct, it is expected that ɓ is 

non monotonic in its first derivative in GVC Positioning (see Equations (68)). That is, that ɓ 

order is reverted as ɓ increases. On the other hand, ɓ non monotonic in GVC Position. So 

any increase in FV will always impact positively ɓ. Note that in the blue area positive changes 

in GVC Positioning can be associated with both positive and negative values of ɓ. 

 

Equation 68 Functional definition of first stage results. 

 

 

Figure 5-17 Graphic representation of the effect of GVC Positioning deflated by GDP and FV on Beta. 

 

 

Four main premises resulting from the analysis of the results in the first stage of the empirical 

strategy, can be summarized as follows: 

 

 

 

‍ȡὪὋὠὅ ȟὼ ώᵼὪ ὼ Ὢ ώ Ὢ᷉ ὼ Ὢ ώ  ᶅ ὼȟώᶰὊὠ (68) 



1. The Trade Balance elasticity to the RER is positive (ɓ): 

 

a. Positive changes in Backward Participation in GVC (BWD), influences 

positively the value of the elasticity (ɓ). Alternatively, negative changes in 

BWD produces a reduction in the value of ɓ. 

 

b. Positive changes in the position index in GVC (GVC Pos), influences 

negatively the value of ɓ. Alternatively, negative changes in GVC Pos 

produces an increment in the value of ɓ. 

 

2. The Trade Balance elasticity to the RER is negative (ɓ): 

 

a. Positive changes in Backward Participation in GVC (BWD), influences 

positively the value of the elasticity (ɓ). Alternatively, negative changes in 

BWD produces a reduction in the value of ɓ. 

 

b. Positive changes in the position index in GVC (GVC Pos), influences 

positively the value of ɓ. Alternatively, negative changes in GVC Pos 

produces a reduction in the value of ɓ. 

 

5.3. SECOND STAGE RESULTS 

 

In the light of the findings from the initial investigation, 7 more specifications are added to 

the one original proposed in the empirical strategy. The motivation for this strategy upgrading 

is due to the fact that contrary to what was expected according to the literature analysis, the 

Global Value Chain Positioning perform a fundamental role in defining the magnitude and 

nominal value of the Trade Balance elasticity to the RER. Furthermore, the Global 

Participation itself is less influencing in its aggregated form that it is when it is decomposed 

in FV (BWD) and IV (FWD), with evidence supporting majorly the outstanding role of FV 

as a principal channel generating a trade balance elasticity reaction. 



Therefore, the following 7 specifications have been added to the general empirical strategy 

to isolate the decomposed effect of GVC Participation, and the net effect of GVC Positioning. 

 

Regression (3a): 

 

Regression (3b): 

 

Regression (3c): 

 

Regression (4a): 

 

Regression (4b): 

 

Regression (4c): 

 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ†Ὥ ὊzὡὈὭὮὸ

ὪὭὮὯὪὸ‭ὭὮὯὸ 
(69) 

Equation 69 Specification (3a). 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ„Ὥ ὄzὡὈὭὮὸ

ὪὭὮὯὪὸ‭ὭὮὯὸ 
(70) 

Equation 70Specification (3b). 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ„Ὥ ὄzὡὈὭὮὸ

†Ὥ ὊzὡὈὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ 
(71) 

Equation 71 Specification (3c). 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ†Ὥ ὊzὡὈὭὮὸὭ‮

Ὃzὠὅ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ 
(72) 

Equation 72 Specification (4a). 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ„Ὥ ὄzὡὈὭὮὸὭ‮

Ὃzὠὅ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ 
(73) 

Equation 73 Specification (4b). 

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸ„Ὥ ὄzὡὈὭὮὸ

†Ὥ ὊzὡὈὭὮὸὅὠὋzὭ‮ ὭὮὸὪὭὮὯὪὸ‭ὭὮὯὸ 
(74) 

Equation 74 Specification (4c). 



Regression (6): 

 

The sub set of Regressions 3 isolates effect of the components of GVC Participation. The sub 

set of Regressions 4, integrates the decomposed element of GVC Participation together with 

GVC Positioning, if findings in the first stage of the empirical strategy are consistent, these 

set of regression constitute the ultimate unbiased estimation method of ɓ. Finally, Regression 

6 isolates the effect of GVC Position in influencing ɓ. Results of ɓ estimates are presented in 

Table (6-11) and Table (6-12), the first set of results are obtained by using the RER_CPI as 

determinant variable, while the second set of results are calculated by using the RER_GVC 

from (Patel, Wang, and Wei 2017) as a relative price measure. 

  

ὨὝὠὭὮὯὸ‌Ὥ ”Ὥ ὨzὈὭὯὸzὈὮὯὸ‍Ὥ ὨzὙ ὭὮὸὅὠὋzὭ‮ ὭὮὸ

ὪὭὮὯὪὸ‭ὭὮὯὸ 
(75) 

Equation 75 Specification (6). 



Country Spec (1) Spec (3) Spec (4) Spec (6) 

AUS -2.867***  -2.959***  -3.008***  -2.892***  

AUT -0.359 -0.398. -0.634** -0.663** 

BGR 4.322***  4.483***  4.184***  3.736***  

CAN -2.329***  -2.361***  -2.818***  -2.818***  

CHN -0.277* -0.49***  -0.391***  -0.352** 

CYP 1.342***  1.298***  1.275***  1.327***  

DEU 3.086***  2.985***  3.282***  3.37***  

ESP -1.671***  -1.697***  -1.538***  -1.598***  

EST 4.58***  5.63***  5.988***  5.938***  

FIN -0.798***  -1.318***  -1.338***  -0.864***  

FRA -0.741***  -1.173***  -1.002***  -0.59***  

GBR -4.547***  -3.882***  -3.326***  -4.17***  

GRC -0.693***  -0.783***  -0.934***  -0.897***  

HUN 1.869***  -0.831. -1.626***  0.401 

IDN -2.425***  -2.847***  -3.016***  -2.443***  

IND -4.04***  -4.099***  -4.205***  -4.099***  

IRL -9.305***  -9.002***  -8.859***  -9.34***  

ITA -4.329***  -4.806***  -4.211***  -3.815***  

JPN -2.222***  -1.68***  -2.488***  -3.071***  

KOR -0.23 -0.077 -0.136 -0.075 

MEX -1.424***  -1.417***  -1.432***  -1.463***  

NLD 2.425***  2.095***  1.687***  1.825***  

POL 0.718***  0.586***  0.571** 0.678***  

PRT 1.515***  1.483***  1.531***  1.536***  

SVN 2.46***  2.161***  1.759***  1.588***  

SWE -1.4***  -1.589***  -1.778***  -1.877***  

TUR -2.299***  -2.672***  -3.041***  -2.566***  

USA 1.688***  1.761***  1.768***  1.714***  
Table 5-11 Estimates of Beta when using RER_CPI as the RER measure. 

  



Country Spec (2) Spec (5) 

AUS -3.18***  -3.447***  

AUT -0.606** -1.397***  

BGR 3.073***  3.237***  

CAN -1.766***  -2.423***  

CHN -0.284* -0.596***  

CYP 1.939***  1.909***  

DEU 3.706***  4.259***  

ESP -1.406***  -2.53***  

EST 14.906*** 13.113*** 

FIN -0.978***  -1.633***  

FRA 1.665***  2.043***  

GBR -0.684***  -0.098 

GRC 0.049 0.004 

HUN 1.313***  -2.085***  

IDN -2.369***  -2.919***  

IND -3.16***  -3.486***  

IRL -0.467 -0.201 

ITA -4.077***  -6.87***  

JPN -2.631***  -2.638***  

KOR -1.423***  -1.885***  

MEX -1.74***  -1.797***  

NLD 3.469***  2.878***  

POL -1.895***  -2.368***  

PRT 1.562***  0.836** 

SVN 3.24***  2.667***  

SWE -1.651***  -2.742***  

TUR -2.184***  -2.916***  

USA 0.548***  1.433***  
Table 5-12 Estimates of Beta when using RER_GVC as the RER measure. 

  



On average 18 out of 28 estimates of ɓ display the conventional sign of the elasticity of trade 

balances to RER, it is roughly 65% of the country sample. Their magnitude ranges between 

0.08 and 6 depending on the Specification. In the specifications that use RER_GVC as 

relative price measure, estimates take decisively a larger magnitude since they range between 

0.004 and 14. This gives a preliminary evidence for supporting the argument in Propositions 

5. 

The main conclusions of the results of the first stage in the empirical strategy are used to 

interpret the results of the second stage. Mainly, it is likely that estimates follow a differential 

bias when they take whereas positive or negative values depending on the variable of interests 

and the methodology of evaluation. More precisely, it is expected that when controlling for 

GVC Participation, specifically the FV component, estimates will be positively biased when 

they take either negative or positive values, so that, there will be a reduction in its value when 

controlling for FV; this implies alternatively that they magnitude will increase when they 

have the conventional sign, and it will reduce when they are positive. 

On the other hand, biases effect of GVC Positioning on the net value of ɓ are expected to be 

positive for negative estimates of ɓ, and negative for positive values of ɓ. Differently, it is 

interpreted as a reduction in the value of ɓ when controlling for GVC Positioning when 

estimates are negative, and an increase of them when estimates are positive. However, 

interaction with GVC Positioning are more complex since as evidenced before they are 

conditional on the initial GVC attributes of each country, namely upstream positioning and 

high BWD linkage. Relevant cases are identified and scrutinized in an attempt to shed some 

light on this puzzle. Ultimately a regression of biases will corroborate or refute the assertions 

in the initial premises. 

The choice of deflating GVC measures by GDP becomes irrelevant when integrating the 

measures directly into the specifications. Estimates of ɓ are homologous when using either 

conventional or GDP deflated measures, which implies that export deflation of conventional 

GVC Measures is more detrimental when analyzing aggregate data than when studying 

disaggregate trade flows. 

  



5.3.1. VISUAL EXPLORATION OF BETA BIASES  

 

The here presented analysis benchmark the ɓ estimates of the general specification in regard 

on the bias effect of a variable of interest. For this purpose, the distribution of changes based 

on Specification 1 is analyzed in several case, it is complemented by quantifying the number 

of countries that behave accordingly to the results of the first stage in the empirical strategy.  

Looking at the most generalized form of comparison between Specification 1 and 2, to 

understand the effect of GVC Participation on the biases of ɓ; it noticed that on average 

estimates of ɓ are positively biased, as evidenced in Figure (18), and predicted in the first 

stage of empirical strategy. However, the mean of changes in value of ɓ are closed zero which 

suggests the fact that the elasticity of trade balances to the RER are not deterministic in GVC 

Participation alone.  When differentiated distribution by sing notation of ɓ, it is noted that 

positive ɓ are more positively biased than negative ɓ. 

 

A.  

 

B. 

 

Figure 5-18 Distribution of changes in the value of B for Spec. (1) and (3): A) All values, B) Positive and Negative Beta 
differentiated. 

 

The results when analyzing the role of GVC Positioning alone in Figure (6-19), are very 

similar, they both indicate positive biases in both negative and positive values of ɓ. However, 

the magnitudes of the biases are lower compared with the GVC Participation Chain, as expect 

it may be due to the ambivalent role of GVC in defining the value of ɓ, since it could 

contribute either positively or negatively when ɓ are positive. 



 

A.  

 

B. 

 

Figure 5-19 Distribution of changes in the value of B for Spec. (1) and (6): A) All values, B) Positive and Negative Beta 
differentiated. 

 

When revising the individual changes in the value of ɓ in Figure (6-20), after controlling for 

GVC Participation and Positioning. Estimates exhibit generally a positive biased, Negative 

estimates display a more remarkable trend, 13 out of 17 negative estimates confirm the 

positive biases. As expected positive estimates are more heterogeneous, 4 out of 10 are 

negatively biased. Again this unequal distribution of biased may be due to the adjustment 

process of elasticities due to the ambivalent role of GVC Position, this phenomena is later 

tested in the regression analysis. 

 

 

Figure 5-20 Individual changes in the value of Beta: Specification (4). 



After revising only, the changes in values of positive ɓ. It is first notice the significant 

Hungary suffers of an extreme positive bias, which is represented by negative change of 

170% compared to the uncontrolled estimate. The magnitude of the change is due to the fact 

that after controlling the positive ɓ estimate, it turns back to its conventional negative Value. 

As for the rest of the estimates they differ in the nature in their biases.  

 

 

Figure 5-21 Individual changes in the value of Beta: Specification (4). 

  

The case of Hungary is further scrutinized to determine if the findings during the first stage 

of the empirical strategy hold. First, analyzing the change in the elasticity trend using the ɓ, 

it is identified that there is a decreasing trend in the value of ɓ. Figure (6-22) displays a larger 

decrease from Period 1 to Period 2, these changes involves changes between final years in 

the 90ôs, and the first 4 years of the 2000ôs. A modest decrease is presented between 2005 

and 2010. 

 



 

Figure 5-22 Changes in Beta estimates: Case of Hungary. 

 

Looking at the changes of GVC measure in percentage terms in Figure (6-23), during the 

same periods in Hungary, reveals an interesting pattern. Overall there is significant increase 

in the Positioning during the first years of 2000ôs which is accompanied by an overall 

decreased in the level of BWD, while changes in FWD are less accentuated. According to 

the results in the first stage these situations predict a general reversion in the magnitude of 

elasticities, since Hungary is moving towards a gross trade scenario. Then, the same pattern 

is repeated but modestly between the 2006 and 2009. Note that this process is cyclical since 

Hungary goes upstream and downstream repeatedly during the sample years. Therefore, the 

ɓ estimate of the general specification masks specific biases of these adjustment process, 

when controlling for GVC measures the resulting biases dissipate toward the conventional 

sign.  

 



 

Figure 5-23 Changes in the values of GVC measures: Hungary. 

 

 

5.3.1.1. DECOMPOSED EFFECT OF GVC PARTICIPATION  

 

Next, the decomposition of GVC Positioning is analyzed by comparing ɓ estimates between 

the subset of regression of specification 3 and specification 1. Figure (6-24) shows the 

interaction of FWD with the general Specification 1, noted as Specification 3a; while Figure 

(6-25), shows the interaction of BWD with the Specification 1, noted as Specification 3b. 

Notice the amount of significance increases when BWD is integrated into the specification 

instead of FWD, also most of the biases become positively consistent. As predicted FV 

(BWD) is responsible for the positive biases when ɓ is negative. 

 



 

Figure 5-24 Individual changes in the value of positive Beta: Specification (3a). 

 

 

Figure 5-25Individual changes in the value of positive Beta: Specification (3b). 

 

There is less to say with respect to changes in the value of positive ɓ biases. As evidenced in 

Figure (6-26), they still exhibit a lot of heterogeneity. However, as highlighted before, ɓ 

estimate for Hungary turns from positive to a conventional negative value when introducing 

BWD in the general specification instead of FWD. Confirms the fact that BWD(FV) 

contributes majorly with the positive bias across positive estimates of ɓ. 



 

A.

 

B.

 

Figure 5-26 Individual changes in positive Beta: A) Specification 3a, B) Specification 3b. 

 

When interacting GVC Position is interacted in the general specification with the 

decomposition of GVC Participation, an interesting finding points out; as shown in Figure 

(6-27), when comparing the general specification with the interaction between FWD and 

GVC Positioning index together (Specification 4a). The level of consistency increases 

compared with the alternative Specification 4b (Figure (6-28)), that integrate BWD instead 

of FWD. It may be possible due to the fact that FWD reflects the complementarity effect that 

drive positively the estimates of ɓ. Alternatively, it could also be that controlling for FWD, 

GVC Positioning exerts a net positive effect on the values of ɓ; this issue is further explore 

in the regression analysis within whiten this section.  

Either FWD and BWD are irrelevant in defining the direction of the biases when ɓ are 

positive. As evidenced in Figure (6-29) and Figure (6-30) the pattern, the direction and the 

magnitude of biases variate insignificantly when FWD is integrated in the general 

specification, instead of BWD. This implies, that factor when integrating GVC Positioning 

together with the elements individually the effect on the value of ɓ do not follow a discernable 

patter, it may be due to the complex interaction of GVC Positioning in the adjustment process 

of positive estimates43. Integrating both BWD and FWD together with the GVC Positioning 

offers slightly an improvement in the consistency of the direction of biases. 

                                                

43 It is related to the ambivalent role of GVC Positioning between premises 1b and 2b. 



 

 

Figure 5-27 Individual changes in negative Beta: Specification 4a. 

 

 

Figure 5-28 Individual changes in negative Beta: Specification 4b. 

 



 

Figure 5-29 Individual changes in positive Beta: Specification 4a. 

 

 

Figure 5-30 Individual changes in positive Beta: Specification 4b. 

 

  



 

Figure 5-31 Individual changes in positive Beta: Specification 4c. 

 

 

5.3.2. QUALITATIVE ANALYSIS OF PREMISES  

 

All the individual cases are analyzed under the premises exposed in the first stage of the 

empirical strategy. Note that premises 1b and 2b guarantee that the magnitude of elasticities 

converges to zero, the more a country is positioned upstream, and the lager is its Backward 

participation. The identification of the effects is straightforward when the premises are 

evaluated separately. Nonetheless when one wants to interact both GVC Positioning and 

BWD contribution, a counter intuitive circumstances can take place: An increase in BWD 

contribution can be accompanied by a reduction in GVC Positioning, which causes a counter 

balancing effect in in the both cases of positive and negative the elasticity of trade balances 

to the RER. 

So the four qualitative diagnosis test is performed to corroborate the stablished relations 

empirically in the first section: 

 



¶ Diagnosis (FV): tests the validation of empirical premise 1a and 2a in both positive 

and negative estimates of ɓ. 

 

¶ Diagnosis (GVC_Pos): tests the validation of empirical premise 1b and 2b in both 

positive and negative estimates of ɓ. 

 

¶ Diagnosis (GVC_Pos and FV)-1: tests the validation of empirical premise 2b in 

negative estimates of ɓ, and 1a in positive estimates. That is, GVC Pos effect prevails 

over the BWD effect in negative estimates, and oppositely BWD prevails over GVC 

Pos positive estimates. 

 

¶ Diagnosis (GVC_Pos and FV)-2: tests the validation of empirical premise 2a in 

negative estimates of ɓ, and 1b in positive estimates. That is, BWD effect prevails 

over the GVC_Pos effect in negative estimates, and oppositely GVC_Pos prevails 

over BWD positive estimates. 

 

Results of the qualitative evaluation for comparison of the general specification with 

specifications 3, 4 and 4c, are presented in Table (6-13). When giving prevalence to GVC 

Position effect over the BWD effect in positive estimates results is a larger number of correct 

predictions, which is contrary to the results of the regression of positive magnitude of ɓ in 

Table (6-10) in the first stage. Generally, the Diagnosis (FV) domain in the number of 

corrective results over all other Diagnosis tests, which implies that overly controlling for 

Global Value Chain Participation only will improve the level of consistency of biases, and 

that Backward participation explains better the bias of the elasticity of trade balances to the 

RER than GVC Positioning. Four specific cases are identified for which none of the premises 

hold across the evaluated specification, the movement of GVC variables is presented in 

Table(6-14).  



  Spec. (3c) Spec. (4c) Spec. (4) 

ISO3 Beta bias 
Diagnosis 

(FV) 
Diagnosis 

(GVC) 

Diagnosis 
(GVC and 

FV)-1 

Diagnosis 
(GVC and 

FV)-2 

Diagnosis 
(FV) 

Diagnosis 
(GVCpos) 

Diagnosis 
(GVCpos 
and FV)-1 

Diagnosis 
(GVCpos 
and FV)-2 

Diagnosis 
(FV) 

Diagnosis 
(GVCpos) 

Diagnosis 
(GVCpos 
and FV)-1 

Diagnosis 
(GVCpos 
and FV)-2 

AUS Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

AUT Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

BGR Positive 
Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative 

CAN Positive 
Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative 

CHN Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

CYP Positive 
Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative 

DEU Negative 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

ESP Negative 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

EST Negative 
Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative 

FIN Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

FRA Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

GBR Negative 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

GRC Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

HUN Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

IDN Negative 
Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative 

IND Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

IRL Negative 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

ITA Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

JPN Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

KOR Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

MEX Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

NLD Positive 
Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative 

POL Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

PRT Negative 
Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative 

SVN Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

SWE Positive 
Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive Positive 

TUR Positive 
Positive Negative Negative Positive Positive Negative Negative Positive Positive Negative Negative Positive 

USA Negative 
Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative 

Number of 
correct 

predictions 
18 14 12 20 18 16 16 18 15 17 15 17 

Table 5-13 Qualitative evaluation of Beta biases. 

 

The specific cases are compared with 4 other cases for which the set of premises always hold. 

Most of the inconsistent cases correspond to countries exhibiting values of ɓ. Unless The 

United Kingdom (GBR), for which there is counter balancing impact due to the opposite 

movement of BWD and GVC Positioning.  



 

ISO3 
GVC 
Pos 

Beta 
Value 

Bias 
value 

Cumulative 
sum of 
FWD 

changes 

Cumulative 
sum of 
BWD 

changes 

Cumulative 
sum of 
GVCpar 
changes 

Cumulative 
sum of 
GVCpos 
changes 

Detail of movements in GVC Measures 

BGR -0.093 4.322 -0.033 -0.006 -0.085 -0.091 0.066 
Upstream movement in Positive beta: BWD 

change is negative 

CYP -0.065 1.342 -0.052 0.011 -0.049 -0.038 0.054 
Upstream movement in Positive beta: BWD 

change is negative 

DEU 0.009 3.086 0.060 0.036 0.038 0.074 -0.002 
Downstream movement in Positive Beta: BWD 

change is positive 

GBR 0.015 -4.547 0.367 0.013 0.002 0.015 0.011 
Upstream movement in Negative beta: BWD 

change is positive 

AUS 0.026 -2.867 -0.047 0.024 0.003 0.028 0.020 
Upstream movement in Negative beta: BWD 

change is positive 

CHN -0.025 -0.277 -0.291 0.019 0.008 0.027 0.010 
Upstream movement in Negative beta: BWD 

change is positive 

HUN -0.159 1.869 -2.149 0.044 0.207 0.251 -0.129 
Downstream movement in Positive Beta: BWD 

is positive 

SVN -0.084 2.460 -0.399 0.033 0.046 0.080 -0.009 
Downstream movement in Positive Beta: BWD 

is positive 

Table 5-14 Irregular cases of biases. 

 

5.3.3. REGRESSION ANALYSIS OF BIASES 

 

In order to understand the counter balancing effects a series of regressions are implemented 

to understand the effect of cumulative changes in GVC measure on the calculated biases, 

biases are pre multiplied by negative one as to have them to reflect the direction of the biases. 

The results of the regression using the biases of specification 4 are displayed in Table (6-15).  

The first interesting finding is that disaggregating GVC Participation changes the magnitude 

and sign of the coefficient for cumulative changes in GVC Positioning. The reason for this 

is that there is a counter balancing effect of FWD on GVC Positioning measures, generally, 

both changes in BWD and GVCpos are positively correlated with biases in positive estimates 



of ɓ as previously stablished. However, Increment in the position in GVC is attenuated by 

the obligatory increment in FWD. Note that the coefficient of GVC Positioning is larger in 

magnitude compared with the Coefficient of FWD. Therefore, changes GVC Positioning will 

exert overly a modest positive impact on Positive estimates of ɓ, so the determinant variable 

will be BWD in positive values of ɓ. 

 

 

Table 5-15 Bias regression: Specification 4. 

 

When regressing the biases estimates calculated by comparing Specification 4c in Table (6-

16) the results of the effect of GVC measures on positive estimates of ɓ are confirmed. 

Additionally, significant results are obtained for biases effects on Negative estimates of ɓ. 

The most significant finding is again that the coefficient of changes in GVC Positioning, not 

only changes in sign and magnitude when GVC Participation is decomposed, but this time it 

exhibits slightly a lower magnitude compared with the coefficient of FWD. The difference 

between both coefficients are roughly zero. This supports the results of the qualitative 

evaluation of biases, that indicate that GVC Positioning is less decisive when estimates of ɓ 

are negative, instead it is BWD the main determinant of RER values in this case. While it 

contradicts the premise 1b of the first stage results. 

  Positive Negative 

Predictors Bias Bias Predictors Bias  

(Intercept) 0.05 0.16 0.17 0.16 

Cum. FWD -108.20**  -19.47  

Cum. BWD 111.15**  14.56  

Cum. GV Cpos 126.25** -5.75 21.78 1.88 

Cum. GV Cpar  2.92  -1.79 

Observations 10 10 18 18 

R2 / adjusted R2 0.865 / 0.797 0.684 / 0.594 0.274 / 0.118 0.234 / 0.131 

.   p<0.09   * p<0.05   ** p<0.01   *** p<0.001 

 



 

Table 5-16 Bias regression: Specification 4c. 

 

The premises stablished in the first stage of the empirical strategy are therefore corrected, as 

follows: 

1. The elasticity of trade balances to the RER (ɓ) is positive: 

 

a. Positive changes in Backward Participation in GVC (BWD), influences 

positively the value of the elasticity (ɓ). Alternatively, negative changes in 

BWD produces a reduction in the value of ɓ. 

 

b. Positive changes in the position index in GVC (GVC Pos), influences 

positively the value of ɓ. Alternatively, negative changes in GVC Pos 

produces a reduction in the value of ɓ. 

 

2. The elasticity of trade balances to the RER (ɓ) is negative: 

 

a. Positive changes in Backward Participation in GVC (BWD), influences 

positively the value of the elasticity (ɓ). Alternatively, negative changes in 

BWD produces a reduction in the value of ɓ. 

  Positive Negative 

Predictors Bias Bias Bias Bias  

(Intercept) 0.21 0.30 0.68 . 0.60 

Cum. FWD -93.90 .  -230.98**   

Cum. BWD 92.42 .  171.91*   

Cum. GV Cpos 102.17 -9.95 229.30*  -6.22 

Cum. GV Cpar   0.48  -21.71 . 

Observations 10 10 18 18 

R2 / adjusted R2 0.831 / 0.747 0.701 / 0.616 0.612 / 0.529 0.399 / 0.319 

.   p<0.09   * p<0.05   ** p<0.01   *** p<0.001 

 



 

Repeating the qualitative analysis for biases estimated based on of the comparison with the 

Specification 4c, with the new set of premises. Results are reported as follows: 

 

 Spec. (4c) New Spec. (4c) 

ISO.r Beta bias 
Diagnosis 

(FV) 
Diagnosis 
(GVCpos) 

Diagnosis 
(GVCpos 
and FV)-1 

Diagnosis 
(GVCpos 
and FV)-2 

Diagnosis 
(FV) 

Diagnosis 
(GVCpos) 

Diagnosis 
(GVCpos 
and FV)-1 

Diagnosis 
(GVCpos 
and FV)-2 

AUS Positive Positive Positive Positive Positive Positive Positive Positive Positive 

AUT Positive Positive Positive Positive Positive Positive Positive Positive Positive 

BGR Positive Negative Positive Negative Positive Negative Negative Negative Negative 

CAN Positive Negative Positive Positive Negative Negative Positive Positive Negative 

CHN Positive Positive Positive Positive Positive Positive Positive Positive Positive 

CYP Positive Negative Positive Negative Positive Negative Negative Negative Negative 

DEU Negative Positive Negative Positive Negative Positive Positive Positive Positive 

ESP Negative Positive Positive Positive Positive Positive Positive Positive Positive 

EST Negative Positive Positive Positive Positive Positive Negative Positive Negative 

FIN Positive Positive Negative Negative Positive Positive Negative Negative Positive 

FRA Positive Positive Negative Negative Positive Positive Negative Negative Positive 

GBR Negative Positive Positive Positive Positive Positive Positive Positive Positive 

GRC Positive Positive Positive Positive Positive Positive Positive Positive Positive 

HUN Positive Positive Negative Positive Negative Positive Positive Positive Positive 

IDN Negative Negative Positive Positive Negative Negative Positive Positive Negative 

IND Positive Positive Negative Negative Positive Positive Negative Negative Positive 

IRL Negative Positive Negative Negative Positive Positive Negative Negative Positive 

ITA Positive Positive Negative Negative Positive Positive Negative Negative Positive 

JPN Positive Positive Positive Positive Positive Positive Positive Positive Positive 

KOR Positive Positive Negative Negative Positive Positive Negative Negative Positive 

MEX Positive Positive Negative Negative Positive Positive Negative Negative Positive 

NLD Positive Positive Positive Positive Positive Positive Negative Positive Negative 

POL Positive Positive Negative Positive Negative Positive Positive Positive Positive 

PRT Negative Positive Positive Positive Positive Positive Negative Positive Negative 

SVN Positive Positive Negative Positive Negative Positive Positive Positive Positive 

SWE Positive Positive Positive Positive Positive Positive Positive Positive Positive 

TUR Positive Positive Negative Negative Positive Positive Negative Negative Positive 

USA Negative Positive Positive Positive Positive Positive Negative Positive Negative 

Number of correct 
predictions 

18 16 16 18 18 16 16 18 

Table 5-17Qualitative evaluation of Beta biases: Revised premises 

 



Note that there is basically no difference between the number of correct predictions in the 

new evaluation compared with the old case. It is also evident that the number of correct 

prediction of the Diagnosis (GVCpos and FV)-2 are indifferent to the correct prediction in 

Diagnosis (FV). Which confirms that BWD is the main determinant of the value in The 

elasticity of trade balances to the RER (ɓ). Generally, the null hypothesis that GVC 

participation reduces the magnitudes of ɓ is conditionally approved to changes in magnitude 

when ɓ is negative. It is then confirmed that FV enacting as the main channel of GVC 

participation affects positively the value of ɓ. Additionally the idea that ɓ is non monotonic 

in its first derivative in FV is refuted. Instead it expected that ɓ is always monotonically 

increases with BWD, due to the fact that GVC exhibits increasing returns on the value of ɓ 

conditional on positive changes in BWD. The graphical representation is displayed in Figure 

(6-32). 

 

 

 

‍ȡὪЎὊὠȟЎὼ ЎώᵼὪЎὼ ὪЎώ  ᶅ ὼȟώᶰὊὠ (76) 

Equation 76 Functional definition of second stage results. 

‍ȡὪЎὋὠὅ ȟЎὋὠὅὴίȿЎὊὠ πᵼὪᴂ π   (77) 

Equation 77 Functional definition of the Beta in GVC Positioning. 



 

Figure 5-32 Graphic representation of the effect of GVC Positioning deflated by GDP and FV on Beta: corrected 
premises. 

5.4. THE EFFECT OF RER GVC ON ɓ ESTIMATES 

 

When integrating the RER_GVC as relative price measure in the general specification, very 

heterogeneity results is measured in the biases values. There is no discernable pattern in the 

direction of biases in neither panel A or B in Figure (6-33). The main reason for this is that 

the weighing scheme RER_GVC do not account for GVC Positioning, but for the level of 

relevance of sectors participating in added value trade by involving a third country 

competition scheme. Therefore, it does not measure the impact of GVC positioning or 

backward contribution of inputs, but how relevant are price changes in competitive sectors 

participating in added value trade. 



A.  

 

B. 

 

Figure 5-33 Individual changes in positive Beta specification 1 and 2: A) Positive values of Beta  B) Negative Values of 
Beta. 

 

Considering the interaction of GVC Participation and Position in the general specification, 

when using RER_GVC as the relative price measures drive positively the value of the biases 

when ɓ are positive. Figure (6-34) display the biases for positive estimates of ɓ, between 

Specification 4 and 5. Substituting RER_CPI by RER_GVC give to most of the changes a 

positive direction which implies a negative bias when evaluating a Positive ɓ controlled for 

GVC Positioning and Participation, this is inconsistent with the finding in the second section 

of the empirical strategy. Alternatively, same comparison for negative values of ɓ reveal that 

most of the biases accommodate to the results of the second stage of the empirical strategy, 

with some heterogeneity across the estimates. This suggests, that RER_GVC are also 

subjected to intrinsic biases specific to GVC measures. 

 



 

Figure 5-34 Individual changes in positive Beta: Specification 4 and 5. 

 

 

Figure 5-35 Individual changes in negative Beta: Specification 4 and 5. 

 

Therefore, the assertion that using RER measures that take into account inter-sectoral 

linkages in added value, will provide estimates of ɓ cleaned by the effect of participation and 

positioning of GVC in trade regression, cannot be validated at the light of the most significant 

findings. However, it remains a matter of investigation since it suggests that GVC measure 

positively bias positive estimates of RER_GVC elasticity to trade balances. 

 



6. CONCLUSIONS 

 

The elasticity literature is largely diverse and lack of consensus in magnitude and range of 

the estimations. As nominated originally in (Ruhl, 2008) an ñInternational Elasticity 

Puzzleò. It poses different determinants in explaining the lack of reactiveness and 

heterogeneity in magnitude of these elasticity. Many of the determinants proposed by the 

literature, such as: variable mark ups, changes in marginal cost, and the role of strategic 

complementarities in price settings ((Amiti, Itskhoki, and Konings 2014), (Bussière, Gaulier, 

and Steingress 2016)), has been taken into account in the definition of the model for the 

investigation of the elasticity of the exchange rate to changes in trade balances. Due to 

technical restrains some of these features has been limited in the fixed regression models 

toward aggregate approximations of them. As in the case of Marginal cost that are assume to 

change over time equally across destination countries and products. 

The discussion here presented, assumes that The elasticity of trade balances to the RER (ɓ) 

is predominately the variable that account for the exchange rate transmission effect that have 

been treated along this work. The investigation is centered in three specific variables to 

account for the net effect of GVC in the transmission mechanism of the exchange rate. The 

analysis resort to both measures of Participation and Positioning in Global Value Chains 

proposed by (Koopman et al. 2011). Although these measures have been proven less efficient 

when its calculation uses Net Export values as a deflating reference. It is confirmed that GDP 

as a deflator reference in the definition of these measures is more accurate when predicting 

estimates of the elasticity of trade balances to the RER at the aggregate level. Ultimately the 

relative price measure elaborated by (Patel, Wang, and Wei 2017) is taken into account to 

understand if there is existing coherences in the biases of the estimates of the elasticity to 

trade balances of real exchange rate deflated by consumer prices. 

Generally, the literature is inconclusive since it poses mixed results in defining the effect of 

GVC Positioning on the elasticity of trade balances to the RER ((Ahmed, Appendino, and 

Ruta 2017), (Haltmaier 2015)), while it point out towards a general reduction in the elasticity 



by the direct influence of GVC Participation ((Ahmed, Appendino, and Ruta 2017), (Cheng 

et al. 2016)). The analysis here presented reflect three novel contributions to the literature: 

First, it uses a fixed regression model with a ordinary weighing scheme to account for some 

of the aggregation biases, and the sectoral heterogeneity exposed by the literature ((Ahmed, 

Appendino, and Ruta 2017), (Imbs and Méjean 2010), (Amiti, Itskhoki, and Konings 

2014),(Imbs and Mejean 2015), (Turunen, Bayoumi, and Saito 2014)). 

Second, it is possible to identify and differentiate the GVC Position effect on the transmission 

mechanism, by implementing a biases an analysis with the estimated The elasticity of trade 

balances to the RER (ɓ) across different specifications, 

Third, Positive estimates predicted by (Cheng et al. 2016) are not only theoretically possible, 

but they can be empirically estimated and reversed as evidenced in the specific case of 

Hungary. It is found that approximately 45% of the countries estimates of the elasticity of 

trade balances to the RER exhibit a positive sign, the causation behind this phenomenon is 

also determined. However, it argues that this may be due partially to the determination 

technique in disaggregated data and the simplistic form of the weighing scheme that assumes 

uniform elasticity of substitution across countries and  

Two main drawback has been concluded within this analysis. In the first place it is evident 

that graphical representations of the results are not accurate in identifying the effect of GVC 

variables on average, although, they provide support in testing the results of the analysis, and 

the definition of regression in-excluding non-influential variables. Additionally, 

determination of elasticities in fixed effect models for panels that are short in time series lead 

to inconsistent results in some of the variables. Specifically, for the GVC Positioning, which 

induces an error type 2 in the identification of the effects. 

The empirical strategy framework is modified after confirming the presence of positive 

estimates of The elasticity of trade balances to the RER (ɓ). This finding support the 

argument that elasticities can take a positive magnitude as defined in (Cheng et al. 2016). 

The main conclusion of the study is that overall FV (Foreign added value in exports) is the 

channel that drive the negative impact of GVC Participation on the magnitude of ɓ. This 

assertion is statistically verified in both the first and second stage of the empirical strategy, 



with high level of significance. It is also proved under the qualitative evaluation (Diagnosis 

(FV)), in which FV test domains in the number of corrective results over all other Diagnosis 

tests, which implies that overly controlling for Global Value Chain Participation only, 

improves the level of consistency of biases, and that GVC Participation explains better the 

bias of the elasticity of trade balances to the RER (ɓ) than GVC Positioning. 

Differently, the analysis of GVC Positioning effect on the magnitudes and values of the 

elasticity of trade balances to the RER (ɓ) is less straight forward. For which initial results 

are statistically insignificant in positive values of ɓ, which leads to the mistaken conclusion 

that there is negative effect of GVC Positioning in the value and magnitude of ɓ. The 

conclusion produces an error type 2 in the identification of the effect in positive values of ɓ, 

which imposed a fake conditionality of movements of ɓ on GVC Position changes. This 

mistaken assumption is corrected with the regression analysis of the second results. 

The second results confirm the proposition on the positive effect of FV changes in the value 

of ɓ, and correct the misinterpretation of the role of GVC Positioning in defining the value 

of ɓ. Namely, the first interesting finding is that disaggregating GVC Participation changes 

the magnitude and sign of the coefficient for cumulative changes in GVC Positioning. It 

reveals an overall counter balance effect of IV changes on the effect of GVC Positioning 

changes in the value of ɓ. It reflects the fact that IV increment counter balance the negative 

effect of foreign input sourcing in the cost structure of firms, and drives back estimates to 

traditional behavior of prices competitiveness in gross trade. This counter balances effect is 

less detrimental when ɓ are positive, therefore GVC Positioning exerts positively on the 

values of ɓ once they are already positive, while they have a less significant effect when they 

are negative.  

The generalization of second stage results propose that ɓ is always monotonically increases 

with BWD, due to the fact that GVC exhibits increasing returns on the value of ɓ conditional 

on positive changes in BWD. However, initial results are useful since they lead to the 

identification of the specific case of Hungary. Overall there is significant increase in its GVC 

Positioning index during the first years of 2000ôs which is accompanied by an overall 

decreased in the level of BWD, while changes in FWD are less accentuated. According to 

the results in the first stage these situations predict a general reversion in the magnitude of 



elasticities, since Hungary is moving towards a gross trade scenario. Then, the same pattern 

is repeated but modestly between the 2006 and 2009. These diagnosis is confirmed with the 

estimation of elasticities during the first stage analysis. 

Finally, it is identified that RER_GVC, which takes into account the inter-sectoral linkages 

in added value trade, is also subjected to intrinsic biases specific to GVC measures. The main 

reason for this is that the weighing scheme RER_GVC do not account for GVC Positioning 

and foreign input sourcing in its definition, but for the level of relevance of sectors 

participating in added value trade by involving a third country competition weighing scheme. 

Here it is argued for the sake of free competition and trade liberalization, that trading in GVC 

can prove significant gains, since it detached from the conventional notion of price wedging 

to promote competitiveness. In countries like Germany and United states positive elasticities 

are possible due to the fact that they have been consistently moving up in production changes 

while keeping the contribution of foreign inputs high. This combination of circumstances 

yields a net positive effect of appreciation in the cost structure of firms that consequently 

impacts positively on trade balances. 

The main lesson here, is that in order to identify significant ɓ estimates in short time 

structured panels, one must resort to more sophisticated statistical tools. The fixed effect 

regression proves very useful in the analysis of the aggregated period range, however to study 

the dynamic behavior of elasticities it is not recommended. A matter of further investigation 

is to determine the specificities of the prices transmission mechanism in its interaction with 

the GVC measures. 
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8. APPENDIX  

  



APPENDIX A: OUTLIER TREATMENT 
 

 

1. UNITED STATES 

 

1.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 



1.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

1.3. Distribution Characteristics 

Skweness -1.44372

Kurtusis 12.03803

ˋ 2.09765

µ -0.29155

Median -0.00256

out_treat 1.99%



2. UGANDA 

 

2.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

2.3. Distribution Characteristics 

 

 

Skweness -2.46191

Kurtusis 11.05292

ˋ 3.18019

µ -0.87787

Median -0.00916

out_treat 2.33%



3. TURKEY  

 

3.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

3.3. Distribution Characteristics 

 

Skweness 0.86719

Kurtusis 12.24224

ˋ 2.44457

µ 0.25280

Median 0.04244

out_treat 2.15%



  

4. SWEDEN 

 

4.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

4.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

4.3. Distribution Characteristics  

  

Skweness 0.90965

Kurtusis 12.92083

ˋ 2.23980

µ 0.19391

Median 0.00391

out_treat 2.10%



5.  SLOVENIA  

 

5.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

5.3. Distribution Characteristics  

  

 

Skweness -0.47336

Kurtusis 13.18595

ˋ 2.29797

µ -0.12493

Median -0.00732

out_treat 2.14%



6.  SENEGAL 

 

6.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



6.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

6.3. Distribution Characteristics  

 

  

Skweness -2.07456

Kurtusis 12.26438

ˋ 2.61061

µ -0.55612

Median -0.01535

out_treat 2.11%



7. PORTUGAL  

 

7.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



7.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

7.3. Distribution Characteristics  

  

 

Skweness 0.20627

Kurtusis 13.45442

ˋ 2.35454

µ 0.04262

Median 0.01511

out_treat 2.14%



8.  POLAND 

 

8.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



8.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

8.3. Distribution Characteristics  

 

Skweness 0.44954

Kurtusis 13.22737

ˋ 2.23963

µ 0.09600

Median 0.02110

out_treat 2.05%



 

9. NEW ZELAND  

 

9.1. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

9.2. Trade value change spread around the mean in standard deviation terms, 

before outlier treatment. 

 

 

 
 

9.3. Distribution Characteristics 

 

Skweness -0.74553

Kurtusis 13.29054

ˋ 2.19300

µ -0.19333

Median -0.02063

out_treat 2.05%



10. NORWAY  

 

10.1. Trade value change spread around the mean in standard deviation 

terms, before outlier treatment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


