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ABSTRACT:

Tradizionalmente la nozione di competivita di preZzetata sopravvalutata nella politica
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 empic a me nt e | 6esitenza (
guantitative nel meccanismo di transmissione del tasso di cambio reale sui bilaci
commerciali. Una nuova corrente della letteratura economica e commerciale riconosce

l dinfluenza del | e Gl o b al del® adzione macdreeonomisi nel | a
tradizionali.
Scopo di guesta tesi ~ investigare i fondame

meccanismo di transmissione del tasso di cambio, considerando sia prospettive economiche
sia manageriali. Vengono, iltie, testati empiricamente, facendo uso di dati dissagregati al
livello della categoria HS con 4 cifre, tramite modelli di regressione controllati per efetti fissi
(individuale e di tempo).

Si puo concludere che i Backward linkages (FV) siano i responsab del | 6 ori ent
crescente dei valori delle elasticita del bilacio commerciali con rispetto al tasso di cBmbio (
e che | 6 impatto posit i vbpincerdnti margiGUmenteHmn st i on

funzione di FV.

Queste due affermazioni convall a n o , dunque, | 6esi stemza emp?
Tuttavia, questa conclusione contradice le nozioni convenzionali dei modelli
macroecconomici tradizionali. Indicativamente, 45% dei paesi del campione, presentano

val or i positstviqgudleil taastici téonfTer mano | 6ef f e’
estimatori dib. In opposizione agli argomenti infondati del fervore attuale sui dazi
commerciali, siconferma la presenza di effetti positivi sui bilanci commerciali risultanti dalla
valutagone reali del tasso di cambio, quando la proporzione di prodotti intermedi stranieri &

alta, e i paesi sono posizionati upstream nelle GVC.

La tesi € organizzata come segue: i) il fenomeno della distorsione nel meccanismo di
trassmisione viene brevemerdescritto. 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
d e | nkliéi empirica 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 tbet #re
guantitative 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 traditiomakcroeconomic 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 lappnOLS method controlled bpdividual and time fixed effects,

using disaggregated data at the-#8igit 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 rbdateral exchange rat®)( And that the influence of

GVC Positioning on the value f increases marginally as a function of,Rvhen ittends

to grow.

These two assertions validate the empirical existence of positive estimdiew/ioth is
counter intuitive tdhe 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 bilaterabexchan
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 appreciatithe 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 exchangenataigsion
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 andbleardefinition is
presentedBefore concluding, results are simultaneously presented and discussed.
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1. INTRODUCTION

Price competitiveness has been one of the major determinants in expleadi@gliversion
andnationalimbalance within traditional open economy frameworkshese imbalances are
mirrored in positive (surpluses) or negative (deficéigponses in theurrent account of the
national accountinglefinition. It is theoretically thought for the currentaccountto be
correlated withthe relative priceconditiors of a country,such conditionsre expected to

stabilizein the long horizon bumay fluctuate abruptly during short periods of time.

During the late part of the XXI centurglobalization hasrought uncertainty tahose
traditional macroeconomic associatioSpecifically trade balances, the net account of what
a country produces drsells abroad less what it consumes from international nsaiket
traditionally presumed to bkénked to price competitivenesBut theypoorly correlatewith
relative prices in the presemiscontrary to what is stated by tMundell Fleming modednd

other traditional open economic framewarks

This awkward pattern of trade response follows no discrimination andddeitself evident

in different countries noadays;no mattethow distinctive an economic structure may ibe

has suffered it adifferent extentsAfter the crisisin 2008, many national economibave
displayed undesirable reactions. A large depreciation of the yen in 2012 initiated a large
deficit in the trade balance, that have lasted for the subsequest 8 despibe to whais
predicted by the Marshal Lerner condition and theide effect

Figure @-1) shows the monthly series ddpan 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.



R, A B N N BN B B L NN,
Pr G LA UMY, AP S - T

, S N y 13 3 . e
R = e - e Y - ST

Figure 1-1 Japanese Trade Balance and NER (Yen/USD), B@D14. Source: Shimizu él, 2015.

In 2013 the excess of supply in the international oil market genesategjor global crisis

that plunged oil andoverall commoditiesprices All the LatinrrAmerican countries
experienced a larggemand contraction given the elastic characterstithe demandor

their productthatis in nature highly substitutablRegardless the partial improvement of the
Colombian trade deficit in the past year, it has not been able to reach an adequatke level
tradebalance compare to the 10 year averddés late improvement been mainly due to the
restructuring of the trade pattern, imports have heavily fallen, while export has been
contracting at a lower ratdhe intriguingly fact is thatthe export contiction has been

accompanied by the appreciation of the Colombian peso.

The United Kingdonfately haveexperiencedhesame effects; ongear aftetheir separation
form the European Union, the Britiplound hagallenconsiderably against the major trading
currencies. Again, &arge deteriorationof its trade balanckas taken placevhile imports
continue togrow, and exports do not benefit from the price competitivenésaditional
macroeconomic theories are insufficient to explain the events previmbestyibed, namely,
changes in trade balances in response to exchange rate fluctuation caniduk fretomd
different perspectiveand following different assumptionghat instead capturdistorical

antecedents within the debamongtraditional current ofthought



Some traditional concepts suchTdse MarshalLerner Condition (MLR)in static settings,
and therems such a3 curve in dynamic adjustments. Assuthatin orderto improve the
trade balance after the real exchange rate depregcidtisnnecessaryor the sum of the
imports and exportslasticity of the exchange rat@ begreater than ond.wo main notions
lay behind this general concept.

The firstrefest o AThe | aw of one priceo further deve
atthe basis of the Monetarist approaethich present mix empirical suppgsee(ADLER

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

that deviation in pricesre arbitrary dismised in the long runand lead to transitory or

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

The second part of the discussi o.Quantfieser s t o
how reactive the flow ofjoodsis to changes in relative pricels integrates the discussion of

elasticities of substitutiongn consumer preference#n other words, it implies that in

international marketsgoods are substitutable across varieties and destinations during the

adjustment o&in exogenous price shack

Early proponents of the elasticity approach identified differences in substitutaloitivgs

and withindifferent commodities growpThis heterogeneity is intuitively correlated with the
deviation of the PPP theoreiBecause othe sacalled differentiability thereare products
that certainly exhibit low substitutability that can easily deviate from the common price law
Consumer goods, manufacturing gooasntradablegoods, are some of the terthat the

literature have usem referred to them.

If countries are consideredas distinctive economic systems that specialize at a less
aggregatd level of commodities, for which substitutability diffeds is expected for each
country to experience different reaction of trade hada to relative price changes, compared
to other economied here being countriesith a more differentiated commodities bundie
imports and export subjected to loalasticity of substitution and countries with more

standardized imports and exportsjsated to large elasticitiesmlues

However, these general notions lack of motivation in the recent everitdy academic

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



fragmentation of production, otherwise knoawrs figl obal value chain ef
level of disaggregation of trade across national frontiers is much finer than that one stated by
traditional trade theories. The concept of v
rather than couryr comparative advantage, and it has been widely studied empirically

besides poor availability of data at disaggredddeel.

It is then, when the structural factors, that are also responsible for price divergence, gain
relevance to explain the differersce® 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 tiis sense, the bundles of commodities imported and exported will represent the
patterns of production characterizedtbg specific factor intensity and productivitgs well

as other factors, such #&schnological intensiveness of production, innovatiorg enore

i mportantly the pattern of Atrade specializa

In the context of global value chaiih,is expeced thatexport and import elasticities of the
exchange rate to decrease in the long run. The supply chain mamhdjeareture 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 arelemandedo producewith strong requirements as part of their
integration process the production chajnand buyers invest in helping supplier to reach

adequate capabilitigsstead

Existing International traditeraturehas widely recognized the influenced of Globaluéal
Chain in distorting the exchange rate transmission mechaniswolving GVC in
understanding trade wohe responses is a novel topio. fact, despite empirical results
support the idea aftermediate trade affects the exchange rate transmission nwohtre
recognition of GVC as a determinant is not straightforw@iicurunen, Bayoumi, and Sai
2014) (Bussiere, Gaulier, and Steingress 20{Ainiti, Itskhoki, and Konings 2014)mbs
and Mejean 2015Sato et al. 2013)Haltmaier 2015 Cheng et al. 201%) Some authors

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

In the following chaptes; a multidisciplinaryapproach to investigate the effect of GVC in

the transmission mechanism of the real exchange rate is; taksarts bygahering 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 supplg tteaature is also analyzed

to define determinants of the distortion effect of GVC at the microeconomic level.
Subsequentha consistent methodology definedto evaluatethe level of impact ofglobal

value chain®nthe exchange rate transmission nmedbm 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 revieawriesd 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 determiningthe effect of GVCon 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
sautinizes also in the Supply Chain Management Literature, to defirfeshmethodology

propositions.

The second section focuses on the exchange rate transmission effect, and the concepts behind
it. A literature reviewed for exchange rate theory is alsdormed in this section to define

the second set afethodology propositia It makes emphasis in three fieldhe Lav of

One Price The definition of Relative Price indicaadThe elasticity approach to trad&€he

existing literature that involving YBC and trade is respectively integrated in theegories



2.1. THE THEORY OF GLOBAL VALUE CHAINS

During the recent years, international markets have witnessed an unprecedented increase in
the pace of trade integratiolm this context trade interconnection expand the possibilities

for trading in global value chain, trade network densitground 70 % according to CEP
estimatesand has increased significantly over the past yeatsile added value tradeas
consistently inaeased and@vasaround 25% of traditional trade up to 2801

Figure (31) 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, howeveit illustrates at some extent how important is the contribution of the in global

value chains to the traditional trade.

Percentage of intermediate goods in Total Exports Word Export of Intermediates
66,0% 6.000,0
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52,0% 00
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Figure 2-1. Intermediate goods export as a percentage of total exports, andvtwidl export of intermediatealculation
based on the OECDIVAL database.

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

production of final goods countries different that the exporting countriggt @ the same

! See(L. De Benedictist.al2013) Network Analysis of World Trade using the BACEPII dataset, CEPII
Working Paper.

2 SeeHummels, David, Ishii, Jun and Yi, k&iu, (2001), The nature and growth of vertical specialization in
world trade, Journal of International Economics, 54, issue 1,-p675



time, are demanded as final products in third markiring thissectionit is explaired the
generalization of the GVC concept accordiogthe economic literature, ande common
measuresthat define the characteristics of countries thae fa&rt 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 tothe perfectrationality principle, so they select the purahgsdecision that
guarantee the most optimal allocation of resources.

However, firms do a more complex rationalization when interactimgi@énnationalmarkets
compared to individual Sme of them are subjected to unobserveitlences when
performing mrchasing decisiorit is due to the fact that they atemplex organizatiothat
are regulated bynulti stakeholder objective&or example, firms, are highlyontrolledby
national governments in tesof labour and environmental issuéisese additioriacontrols
integratewith other determinantsn the cost minimiation problems of the firmyhich

instead makes more complex the purchasing process.

A field of gudies that loolat theanalysisof this decision making process is the supply chain
managememn This literature is ultimately reviexdto 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 intenational fragmentation of production have been approached theoretically
in the context of Global Value Chaibheyond the scoped proposed by the traditional trade
theory of comparative advantage, specific factors, perfectlgilendactors (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 occrring within intrafirm markets. In these settintige 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 specializatgxhr i v e n b y esfratherthdns c¢c hoi ¢
country comparative advantagdt 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; thgy measure the imported input share in exports or exported input share in foreign
production at sectoral level and across the tifidummels, Rapoport, and Yi 1998)
pioneered 4O measures thajuantified the effects of vertical specialization in sectcuadl

total trade for the G7 countries.

Theyproposed that less developed countries as Ireland, Korea, Spain, and Malaysia exhibit
a larger share of vertical trade compared to more developed cosniclgss United States,
Germany and Japan as is the case. Amldhtlly, manufacturing and chemical industries
evidenced vertical specialization patteras a larger extenthan more commoditized
industries;that is, industries like mining or agriculture requires less foreign inputs in their

production process.

The morerelevant finding ofHummels, Rapoport, and Yi 199B)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 tde growth betwen 1970 and 1990ertical 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 pradction stages in different countries, which in turn impact the trade

composition acrosthem

If there is a positive relation between trade and vertical specialization, it is natural to expect
that evolution in trade interconnectivity will maximize of thgged effect of value chains in
the transmission of real depreciation on trade balances. In fact, this high level of

interconnectedness exit$)e Benedictis et al. 2014)ses network statistics to describe the



actual characteristics of the worldwide trade network with BE&EPI| dcata 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 thede composition reflecting their
specialization path. Many studies find support in lower trade barrier resulting from bilateral
agreements, and | ower wunskilled I abor costs
production stages abroad, andtttizere is low substitutability already across delocalized
location facilities (Baldone, Sdogati, and Tajoli 20Q0{freenstra 1994jClark 2006).

It seemsthen plausible that capital intensive countries will drive delocalization decision,
while labor intensive countries will account for specializ@deconcentratiorof national
production structures. The main point is that such a level of heterogensityeverin focal

delocalizing countries.

Germany for example is mongroneto delocalize manufacturing stages in the apparel
industry compare with Italy(Helg and Tajoli 20053) Even if delocalization of production

has some redistribution effect on factor intensity and factor prices, once production stages
has been fragmented, it confers structural characteristit®th countries interacting in
vertical trade And these characteristics dikely to persists over time even if delocalization

advantages widen at some proportion.

(Amador and Cabral 200®xtended the work afHummels, Rapoport, and Yi 1998hd

developed their own© measure of vertical specialization, they identified an upward trend
in the share o¥ertical specialization inputs in world manufacturing imports between 1967
and 2005, especiallyor 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; visavis the inputs for highly tech production sectors rbayalso
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 aopson or elaboration of

intermediates product for such production systems.

Figure 3-2) Shows the trade network structure of engines, a product for vidneskeof
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 harfeigure @-3) depict the trade network structure of bananas,

here less developedountriesplay a more central role, while industrial eocomc are
marginal in trading this type of commodity.
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Figure 2-2 Trade Network of Engines. Sour¢Be Benedictis et al. 2014)
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Figure 2-3 Trade Network Structure of Banané®e Benedictis et al. 2014)

At the light ofareal exchange rate depreciation in this interconnected scenario, sectoral hub
countries will face larger costs of inputs for downstream specialized proadstagesin

which the level of substitutability is low (lower import elasticity), to produce differentiated
producs that arecharacterized by lower export elasticities. As suggested by the literature,

the lower the import and export elasticities, thedr the probability of the-durve to arise.

Some evidence of the disruptive effect of the value chains on the transmission mechanism is
proposed bySato 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 policypackage enforce a second period for consistent depreciation of the yen
from 2012 until 2014.

3 The concept of J curve is later defined in Seclibiit 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 waslpattiabuted to the role

of cross national production structures.

(Sato et al. 2013used an autoregressive distributed lag model to test the existence of a
dynamic resporesof trade balances after a depreciation scemativo periods: from 1985

to 1998, and from 1998 to 2014. They found strong evidenceTadide balance response
during the former period, while there were inconsistent results in the coefficients déthe la
period. This suggesthat 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 wdikoopman et al. 2011)hey
developed on the work @¢flummels, $hii, and Yi 2001jo 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 contributionof value added compared with other foreign countries value added
contribution in GVC%&

(Ahmed, Appendino, and Ruta 20l1&mpirically demonstrated that thexchange 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 re@nse 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 preseépté&HAL VALUE
DATA CONSTRUCT.




2.1.2. GLOBAL VALUE CHAIN MEASURES

Global value added measures are defined as in the wdikoopman et al. 2011)hey
developed on the work @¢flummels, Ishii, and Yi 2001 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 rexedss been
elaborated to correct for adjacent drawbacks of the measures here presented, such as export
weighing biases as ifWang et al. 2017)However, the here presented s@a&s 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 ofKoopman et al. 2011}he 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:

®w Vo w 6k (1)

X is the gross output vector of Nx1 dimension that stacks all the gross output value of each
country N. | correspond to the identity matrix and A is the coefficient matrix of NxN
dimension, thagives 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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To integrate the concept of trade in value added, Vr that is the share of domestic value added

in total output, is defined as:

wik 6 O ofl i 3

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

country r, in the two country atrix system it is represented as:

e P
wk . (4)

L
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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.

&
o
©
_g-

N
o
ke
N

wo Wwo (5)
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.
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Note that diagonal elements of VAS_E, correspond to the value added produced locally and
embedded in locatountry 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 mae complex scheme the measures of Position and Participation are better clarified.
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In a 3 countries representation of thAY _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 th@&Koopman et al. 201ljyamewok becomes FV. The sum of off
diagonall elments of each row becomes instead in the indirect value exported to third
countries, IV as ifKoopman et al. 2011)V and FVthen 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. @esribcated 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 locatedwaistream 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 dogineameness and inversely positive values are understood as

upstremeness.
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(8)
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 corfcgpaiaiural factors

that defined the country characteristics at the aggregate ot 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 operationdelivering value to customerlt involves

the interconnection fointernal firm functions and other external firms and customer, to
guarantee the continuous flow of information and matefriain 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 fgSalhi and Christopher 2008¢fine

SCM as the management of upstream and downstream relationships with suppter
customersto 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 2014roposes three dimensional
objectives to which contemporary SCM practices should focuses onfartmemating their
internal strategies within their supply chain structure. They suggest that in order to promote
long term sustainable grow firms may take into acco@afcial, Economic, and
Environmental goalsvithin their supply structures. Note that it 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 trerebnsumption and production of resources
may be limited, and continuousiyonitorto guarante¢he sustainable growth of the firm

This logic interferes with the traditional pure price interrelation because it adds new
dimensions to the intra firm tradeansaction process. For example, it values supplier
relationship as an asset that constitute the competitive advantage of the firm; itsengage

guality as an important variable, sometimes as much as price when devealogwgnarket



relationship. 1 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 dimeastmmebless relevant,

and the decision of théirm 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
concegts of SCM. The first is thpurchasing processwvhich examines what firms look at
before making a transaction in international markets. The second is the sehea#iegplier
relationship managementhis deals with all the complexities arising fromeanintra firm

market interaction.

Another important topic is thenake or buydecision process. It deals with the decision
making process dhefirm when divesting or specializing in the production of certain inputs.
Although it adds up on the pri@mmpetitiveness 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 conceipof thesmile curvds reviewed to understand hothe abovementioned
structural factors in the economic perspectae handled in the managerial perspective.
This final review on the managerial perspective of the Global Value Chains will complement
with the before mention insights constructing the propositiorthat 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 Sup@lyain 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 macroeconic frameworks. The first evolution of purchasiag

an integrated approach for firiteok place around 198®&hen outsourcing became part of

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



power regardig strategic resources and complementary competences, to be purchased from
other firms or developed internally.

Nowadays, purchasing is much more of a functicat thesides pursues cost savings. |
follows an integrated approach that involves conceptsasiciira firm innovation fostering,
strategic capabilities development, sustainability and social responsibility, and risk
management. Thus, prices are not any moreutigueobjective on purchasing function in

firms, nevertheless it continuestobeimppant , but it now takes a

decisionmaking process.

One important dimension for firms before entering into the purchasing process is the degree
of risk uncertainty. Generally, interactions through external purchases in thetcohte
Supply Chain takes a lortgrm 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 hedgeahesagainst the risk of

small number conditian (Robinson, Faris, and Wind 1967fropose a purchasing
classificationexpressed in function of newness and degfeisk and uncertainty, Figui@-

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

the more complex the decisionaking process in the purchase.



Modified
repurchase

Newness

Straight
repurchase

Risk and uncertainty

Figure 2-4 Purchasing Classification b§Robinson, Faris, and Wind 196Bource:(Johnsen, Miemczyk, and Howard
2014)

The purchasing process constitute a series of stages, it is resource demanding and expensive.
New purchases Wicommonly have to go through all these stages. Figdi® chows a

model from an original model proposed Kyan Weele 2011)adapted by(Johnsen,
Miemczyk, and Howard 2014Yhis 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 insighabfactors da

firm consider before engaging into new lelagting sourcing relationship.

SpECiinng Expending

Figure 2-5 The Purchasing Process. Souré#ohnsen, Miemczyk, and Howard 2014)



The Specifying Stage set a priori the threshold for supply selection. It formally communicates
all the requirements a supplieeads 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 typesf requirements is presented in Table ().

OVERALL CRITERIA EXAMPLE OF SPECIFIC CRITERIA
Technical Requirements 1 Technical

1 Quality: e.g. defect rates, TQM system. Sigma.
Commercial Requirements 1 Price

1 Payment terms

1 Liabilities

T IPR

1 Warranty
Supply Chain 91 Delivery terms
Requirements 1 Leadtimes

1 Flexibility

1 IT system: ERP

91 Supplier integration capabilities
Service Requirements 9 Customer service and support

1 Technical service

1 Maintenance and repairs
R&D And Innovation 1 R&D size and budget
Requirements 1 Patents

1 Staff qualifications: no. of qualified engineers, P

etc.

Sustainability 1 Basic qualifying standards: e.g. 1SO0140
Requirements SA800

1 Industry specific codes of conduct
Sustainability 1 Environmental requirements
Requirements: 1 Commitmento environmental protection
Environmental 1 Compliance with local laws

9 Control of emission/pollution

9 Protection of biodiversity

9 Application of life-cycle approach: e.g. use of IS

1404014043



Sustainability 1 Fundaments principles and rightd work: e.g.

Requirements: compliance with International Bill of Human Righ

Employment/Social f No child or slave labour

Health and safety at work

Equal  opportunities/no  discrimination

harassment

Minimum wage and noexcessive working

Employees have written contract

Civil and political rights

Condition of work and social protection

Human development and training in the workple

Sustainability Willingness to disclose policies, decision a

Requirements: activities: e.g. cooperation with audits/assessme

Value/Collaboration 1 Behaviorbased on honesty, ethics and integrity: ¢
anticorruption

1 Promoting social responsibility in the supply che

1 Respect for property rights

i Values/standards compatible with those
customer

1 Accountability

= —A

= =4 4 —a —a -2

Table2-1 Requirements Classification. Sour¢dohnsen, Miemczyk, and Howard 2014)

Note that requirements initial stage of the purchasing psqumst out alramaticallyshifting

from the pure cost logic in supply chain management since’20B6 volatile situation after

the global crisis in 2008 revealed the lack in resilience to unforeseeable supply chain
disruption, the lack in risk preventiolead firm to moved away from single sourcing

strategies to a more agile supply chain struct(llesnsen, Miemczyk, and Howard 2014)

The recenteshoring 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 inflexguiétiy

5 See Ellram LM, Tate WL and Petersen KJ (2013) Offshoring and reshoring: An opdhmanufacturing
location decision. Journal of Supply Chai n Management



problems, loss of intellectual capital and innovation capabilities among dteersira and
(Ferreira and Len 200%urveyed 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,&percent already fl®cated their manufacturing activities.

No change

reported 11% \

Re-locating
manufacturing/
sourcing
26%
Changing
strategy

50% Being more

selective in
making offshore
decisions 33%

Contemplating
a change 30%

Py —

Figure 2-6 Manufacturing companies changing their sourcing strategy. So(fobnsen, Miemczyk, and Howard 2014)
adapted fronterreira and(Ferreira and Len 2009)

Then, the first conclusion of the SCM discussion, concerns about how firms drive their
purchasing decision. It is clear thatder SCM perspective the price selection mechanism
does not operates centrally but it remains among the most importasngiims in
purchasing decisions.irfs look instead, at diversified criteria that is align with the firm
strategical objectives thare 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 enfordect
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 l§iPagell, Wu, and Wasserman 201€)mmarizes the logic of
this first point.Theycharacterized the type of sourcing approach according the type of input
being purchased, the typology of input is definesteadaccordng to relevance of the
sustainable development objecteconomic, environmental and social), and the level of

supply risk.

High
Strategic

Strategic
commaodity

Transitional
commpdanty

True

commodity

Non-critical Bottleneck

TBL importance: economic, environmental, social

Low

Low Supply risk: economic, environmental, social High

Figure 2-7 Purchasing approach. Sourcglohnsen, Miemczyk, and Howard 2014ddlapted fronfPagell, Wu, and
Wasserman 2010)

(Johnsen, Miemczyk, and Howard 201dgfined the strategic commodities as follows:

ACritical commodities transcend simpterket economics. Strategic commodities have non

economic attributethat could be leveraged into a lortgrm competitive advantage

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 purclsing 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 ntaining long term relationships with supplier.

It is mainly because, strong supply basedvjales a competitive advantageheTl strategic
objective represented in operational practices are extended along the whole supply network.
Firms are required to hedyvinvest in order to construct these relationships, and to support
integrated suppliers to develop the required capabilitieshieee their strategy. Thadtre

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

supplier integration.

'S
Preferred
suppliers €
E
$
Approved suppliers (5
@
8
-]
@
Potential suppliers

Figure 2-8 A supplier hierarchy. Sourc¢Johnsen, Miemczyk, and Howard 2014)

(Hakansson 1984)roposed the first framework to understand the interaction between buyers

and sellers. Instead of describing a series ebfbrexchanges or transactions, the model



scrutinizes into the characteristics that shape the level chatiers, and differentiates them

into shortterm and longerm 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
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 fr om trbageredbtioetstandacdizatipna ni e s 0
of the interaction and it is off course not possible without investment, upgrading or adaptation

of the production process, and the development of capabilities.

Atrend of arising popularization of the tefirp a r t n ,evhichteprgsented the preference

for long term relationship with suppliers, t
in the Japanese automotive indust(yohnsen, Miemczyk, and Howard 20&4yument that

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

relationships as essential ingredient of integrated supply chains.

However, partnership does ri@ppen out of the sudden, it takes time, investment and mutual
effort. (Hughes 20050levelops a model for supplier evaluation that will not prevent the long
term relationship developmentuflier 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 thestrategic 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 supplierthat will eventually result in other types of products upgrading and

cost information transparency.

6 See Womack JP, Jones DT and Roos D (1890)h e Mm@ b ht Changed the Worl do.



SCM places special focus to the development of this partnership interaction when it comes
to new product development proce@dandfield et al. 2012argues that 80 per cent ofsto

of the final product is committed during its development phase. Wbhdansen, Miemczyk,

and Howard 2014)ecognize that gains form Early Sujgplinvolvement 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 vasfined dstention between
buyersupplier roles.

(i) 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.

(i) Internabuyer capabilities: top management

coordination.

(Calvi et al. 2010have identified liree types 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 ditjicaf the parts being sourced; for
example,inputs ttat 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

shaed objective, the more the degree of autonomy.



Black box Strategic
co-design/development

Delegated design/development:
Functional specifications by

customer
Grey box

Critical co-
design/development:
Joint specifications

Classic subcontracting:

High
Degree of supplier autonomy

Full technical
specifications by Co-ordinated development:
customer Full technical specifications by
customer
Low Degree of development risk High

Figure 2-9 Le Dain model. SourcéJohnsen, Miemciy and Howard 2014 dapted fron{Calvi et al. 201Q)

(Johnsen, Miemczyk, and Howard 204yues 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 @hhand, 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 neveldss by no means less relevarterefore, strategic
relationswith 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 oftegration between the transacting parties. SCM do not
conceive the interaction among firms participating from supply networks as simyplf§, on
series of armlength transaction. It gives to the supply chain structuneifeed connotation,

in which the grap 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 partipating 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_Pari a variable that capturélse level of particiption in GVC of a Country i,
REERIithe real effective exchange rate of the same countryT®hds monetary value of

net trade balanceBoth Proposition JandProposition 2can be written as:
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Whereb 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 tradbalances is related to the localization of production stages of the supply
chain across countries. The concept was first propos&tary Shihn 1992, he identified

that value added inside the supply chain of Acer had shifted in a larger proportipn to u
stream (design and R&D), and dowtteam (Marketing and Sales), from rsilleam
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.
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Figure 2-10 Smiling curve. SourcgBaldwin et. Al2014).

Baldwin et. Al(2014) assured that offshored stages are subjected to standard process, they
become commoditizes so many emerging nations can petfiisrtask, while nofffshore
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 complementgdppoductivity gains of skill and technological

intensive activities of kshored remaining activities.

Trends in industry restructuring, as the one stablished by the smile curve tend to happe
homogenously across countries. Thegntified a pattern of seitization exhibited in all
Asian nations. Added value from manufacturing now days is shifting even more from
manufacturing activities to the service sectd#swever,even if some of these patterns
happen homogenously, it is yet possible to identifistirditive differences in the structure

of the smile curve across nations.

Figure @-11) displays an economic #&daboration of the smile curve, which expressed the
change in the shared of value added by the sector of the economy. It is evident that change
in the production structure of Philippines have been very different to those that have taken

place in Japan.
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Figure 2-11 Changes in the Economic seturve. Source: (Baldwin et. 2014).

It is possibé 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 theahst,supply dain
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 atopposition 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 sectork is then pertinent to consider the following last

proposition.

Assumption 1: Countriesposition themselves algrthe Global Value Chaiaccording to

the structural factors aheir industry composition, and its contribution of added value to its
internationalsupply chains. If onassumes thatoncentrated 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 ade.



Measures evaluating the positioning in GVC of a country, such as the one proposed in
(Koopman et al. 2011jhat were exposed before, take into accolmtAssumption. 1 etting

ClIni be an industry concentratiamlex foraggregate sectarin Countryi, FV_EandIV_E

are the foreign added value content of exports of counamd the indirect value added of
countryi in exports of partner countries, as a percentage of exports in couAggumption

1 can be gpressed as.
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2.2. ECONOMICAL THEORY OF EXCHANGE RATE

Historically, since the gold standard yeansil to the rupture of the Brenton Woods System,
sudden depreation (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 ofa persistent deficits or surpluses on the current accounts.

According to the traditionalpen economic frameworkgjeneral departures of the exchange

rate are linked to the opposite sided implications in the aggregate levels of supply and demand
in an eonomy. Rarticularly, the impact on aggregate demaakk placen the net export

term, caused bg 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%ratiese disturbances into the

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

During thissectionthe theory behind the exchange rate transmission mechamsmasved

to the direct effect on import and export demand, the internal consumption adjustment is
dismissed. Te discussion starts by point out how price competitiveness is conceived by
conventional wisdomandwhat is actually affects the price competiveness in general. In
general price competitiveness is a main concerned in the policy agenda ngswvada
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 ofdyis s
Thus, understanding the determinants of price competitivenassiitable introduction for

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

7 The Mundell Fleming under the Keynesian assumptiorelates 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 depantes 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 impoatirtexporting
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 tmerduaccount 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 postulatar¢hat
complementaryvith the topic ofthe exchange rate transmission mecharasenpresented.
Namely, theseare theLaw of One Price and The Elasticity Approach to Trad&her
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 sectionconcludes by presenting the revision of tlmtemporaryliterature of the
exchange rate transmission effect, and its interaction with the role of Global Value Chains,
under thregerspectivesThe Pass Through Literatuyrevhich evaluates the law of one price
postulateThe Relative Price Literaturevhich studes the definition of relative price indices.

And The Exchange Rate Elasticity Literatutibat seizes the pure effect of the exchange rate
transmission mechanism. After the literature revision some Propositions are presented to

derivate the course of thenpirical strategy.

2.2.1. EXCHANGE RATE TRANSMISSION MECHANISM

The effect of competitiveness on macroeconomic responses of trade is major policy
concerned worldwide(Krugman, 1995assured 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 inflged in different ways, consider the following price
expressed in foreign currendgr a general exportable basket of nation in Equat®)ng(
represents the mark up percentage followed by firm in foreign markets. Then it is firs
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 @sDeviation of price according to monetarists, carabeieved



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

accrue only transitory gains while prices remain unreactive.

z p 9

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

further decompose in the following equation:

5
6 vzz 020 (10)

From Equation 10) three potential variables can be identified; in the first term of the right
side of the equationy corresponds to the national wage level that depends on the labor
market and the employment level, the equilibrium for such variable is hardly influgntiall
and major reforms can be harmful for consumption and inaedistribution. Also, in the
same term of the equatiohcorresponds to productivity of the national production structure.
Countries can impact on competitiveness by pursuing industrial cesing policies that

incentivizes productivity gains.

In the second term of the right side of the Equati), (there is the cost effect of foreign
intermediate inputsl{). Note that any attempt of promoting monetary expansion as to
depreciate the exchge, 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 designated icestri

on prices in the form of tariffs; nonetheless it willsaeccessfubnly if: home consumption

of foreign intermediate is large enougdine qua nonprices wedges could not exert any
effect, and prices of foreign goods will remain the same. As argy&rogman, 1995)
nations for which the level of participation in international markets is significantly higher,
tend toundermindthe foreign cost term dEquation (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, incurringeon pric

wedges into foreign goods imports to promote national competitiveness.

In countries with a small participation of international markesso cal |l ed Asmal |
e ¢ 0 n o mtheeliging standards and economic stimulus are reactive to the productivity

gains For example, the GDP demand grottti United States during 19731979 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 widctde

precedent yed.

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

rely on monetary distortion to preserve MAcon
balances. Because it is easy to depict aaxie 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 wheaunterbalance measures are required.

Table (32) 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: whethe exchange rate is determined by free market

interactions it falls into the fAthe marketo
artificially the wvalue of its exchange rate
category.

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

arrangements (not market defined exchange rate polidiesdditionally, 76% of these

9 GDP growth isdefined as the GDP divided by the Import price Index, it measures additional to national
production, the demand accessibility of United States consumers.

0See Krugman (19955iEnsayos de econom2a, universi.dad nacional
11 SeeKokenyneet. Al 2009, for details about tiRevised System for the Classification of Exchange Rate
Arrangements



countries adopted exchange rate anth@nd opted for monetary policies that prompted
exchangeate stability over other monetary objectives.

Share of countries 41,9% 13,1% 20,9% 24,1%
implementing: Exchang -
Monetary Inflation
Rate Arrangement / | Exchange rate -
. aggregate targeting Other
Monetary Policy anchor
target framework
7.3% No separate legal 14
- tender
g
E 5,8%| Currency Board 11
()
'*i 23,094 Conventional peg 41 3
Qo
g 9.4% Stabilized 6 8 1 3
c arrangements
=
o | 1,6% Crawling peg 3
S
g 5,2%)|Crawl-like arrangement 2 2 2 4
Peg exchange rate in
0,
L horizontal bands 1
9.9% Other managed 3 8 8
arrangements
E 20,9% Floating 7 26 7
3
= 116,29  Free floating 11 20

Table2-2 Exchange rate arrangements and monetary policy objectives by cobatmece:(Annual Report on Exchange
Arrangements and Exchange Restrictions 2015

The discussion about the economic perspective of the ingbaximpetitiveness on trade
balances starts by assuming that countries are more concerned about price competitiveness
change arising from seifiduced shocks or external shocks, than competitiveness change due
to productivity gains, they are when formurat their competition policiesTherefore, 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 fluctu#on within a range. The exchange rate therefore becomes the predominant target
of the monetary policy.



In the nextsubsection the Marshall Lerner conditions are revised together with the pbnce
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 makeoverstated 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 witth@limacrevariable.
Equation (1) shows the compositioof the national income for an open economy, wiiere
represents internal consumptidrrepresents investment which differs from its counterpart
definition in finance; here it is defined as all the expenditure required by the production
system to functionG is the government expenditure, X and M stands for Exports and Imports

respectively.

w 0 OO0 w 0 (11)

By disaggregating the income definition, it is possitd& 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 amesuming way so the equilibrium in the balance of
payments is attained by equalizing the financial account with the current déc8onflrade
balances surplus happen only by lending to foreign national wealth, and trade balances

deficitscanonlyoccuoy borrowing from foreignero6s inter

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 taten(& the foreign price

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

termg®.

N

l
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(12)
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Trade balances will be deflated by domestic prices as to measure them in real terms, then it
will be described as follow:

SN | R |
“YOi Qooeur ® 026—0( (13)

m andx variablesrepresent the import and export demandfiom. Equation (1Bassumes
that the total value of expom real terms equals thaetemational the demand for home
exports Equation {3) and (5), stablish the macreariablerelationship ofmport and export
demandtraditionally assume within thenacroeconomic framewosk; Y is the national

income level and Y* is the foreign income level

® "QORY (14)

4 In the empirical literature, NER is definedthe corresponding units of national currency equivalent to one
unit of foreign currency

15f Q fall below 1, means that real value of national currency has appreciated against the value of the foreign
currercy 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 macroeconorinameworks that directly or indirectly assume the MRL
condition is done later in this chapter.



G  "Q=hd (15)

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 currencyPanel a. ofigure 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 Figure312) 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 demd 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.

Import Function Export Function

!
Mo =————m my =——m

Figure 2-12 Import demand and Export demand in function of the maar@bles Q, Y and Y*

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

obtained:

<
O
e
A Q-

a (16)

CA

—a
CA
Q
(e}

—a
CH



T Yo |, T o . T &
- - ) — 1
TUGQOC(UTUC(p (17
o 1O
DY(o—'(b— 18
PYo T 0 (18)
)

Introducing the concept of elastly represented of Equation (1&s a percentage of change
of a variable with respect to 1% of change of another referenceblearitiis pasible to
rearrange Equation (1tto the following form:

— &= — — (19

— T P (20)

As a result, the MRL condition states that the effect of a real depreciation depends on the
exchange rate elasticity to the quantity of
exchange rate elasticity of the export, and
import. Equation Z0) concedes an absolute \viayaofe for
substitution for imports is by definition negatiea positive change in Q will result in a

negative change im. Considering derivative of the trade &#ate function in the Equation

(20), it can be inferred that, assuming an initial trade lw&@gX=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 ¢ x and .fFroompow onghe tesultirg effect from ¢he fludtuation

of the real exchange rate, will be deripated 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 ipestthange 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.
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Figure 2-13 Effect of change in import elasticities in the exchange rate transmission mechanism

Figure 3-13) shows the effect of differerexchange rate elasticities on the impact of the
exchange rate transmission mechanism. It can be seen from Psimalvathat inpresence

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

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 200@rovided 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 exgssed in both income of foreign and home economies, and the

respective exchange rate elasticities of imports and exports:

T OT 0 10 (21)

. 4 A TN z1 ® (22)




Equation 22) defines the relationship necessary to maintagntthde balancgHouthakker

and Magee 2006Jound evidence that income elasticitiesfact 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 thelasticity of substitubn across product varieties

and destination countries, this in turn, reflects aggregated characteristics of the country
production structurel' hen why for some countries is more feasible the substitution of certain
goods that are being consumed, or whey tliey 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 fmipthe process of substitution, even for the more
diversified economicssubstituting 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 theQurve 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 shmerkods, and this is mainly

due to the intertemporal effects of decision makingvhile for already stablished firm, it

may seem advantageous to operate under real depreciations because it makes foreigners to
perceive their product cheaper. They still needdecide 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 functiorf 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. Rhoml{&®72), highlighted five types of lags influencing the intertemporal
effect of exchage 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 fron dynamic responses of the trade balances during periods of adjustment of

relative price shock.

Figure @-1) illustrates the dynamics of trade balances in the presence of a real depreciations
(or devaluation in the fixed exchange rate regime) for somecasals. 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 thd® o | i s rafteztijeoLehynan 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 invesely compared to the Real exchange rate (Q), that is a real depreciation is
captured by a decrease in the REER index.

(Italy)

(Poland)

Data Trend \ _—

Figure 2-14Historical Cases of the J curve effect: Paaeindc) Trade balance evolign after rea depreciation, Source:
Tradng Economics. Panel b. and REER during the period of the events (REER = 100 in 2010), Source: World Bank
Data Base



Stephen Magee fist identified theClirve effect in 1973. He remarked that in the presence

of areal devaluation, trade balances will first deteriorate and later improve depending on the
condition preante, and the response post ante of the exchange rate shock. He related the J

curve effect to two major common pricing practices in markeesfirst asserted the impact

of currency definition of contracts in delivering positive results in trade balances after a
depreciation, and | ater explained the implic

The exchange rate pass through, can be defined as hotiveelocal import prices are to
exchange rate fluctuation. 't i s important t
after a price distortion take place, preferences in consumers can be quantified into
expenditure switching; additionally, estitea 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 sine.

(Burstein and Gopinath 201&jgue that Import prices follow me 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 oftnagiable goods in its
definition. These type of goods are expected &utré&ess promptly to external dynamics of

the market.

However, exchange rate pass through is indeed incomplete at long estimated horizons, and
variate across countries. Tab&3) provide the estimates of Medium run (Price changes
prevailing for some p#ds 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 20(Burstein and Gopinath 2015)LPT estimates are
incomplete and heterogeneous, in some of the cases they do not overcome at mosd 60%, an

for some countries they are below 30%.
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Table2-3 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 exchangdluateation 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 deprecigti@n the other hand, currency
contract definition is used as escape valve of nominalitigs 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 danee 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 pecdsbiting high elasticity

of substitution and therefore more compeéti 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 flexé(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 definitimf 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 Jcurve pattern (segMoffett 1989) (BahmaniOskooee and Ratha 2004)
(BahmaniOskooee and Gelan 201 2halid 2018), while others have defended theulve
hypothesis with empirical support (séBahmaniOskooee and Ratha 20Q07Lal and
Lowinger 2012) (Jamilov 2013)( Pet rovi I and Gl igoril 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 rea¢$fmnses in

trade balances are the results of multidisciplinary events that are not always quantifiable and

deterministicon price changes

As follows two of the pillars models in macroeconomic studies that deal with the effect of
exchange rate fluctuatioon 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 interastiat 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 exg®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 elasticitis 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 adjusprecgss and
thus, real execange 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 matksupply 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 effectsmriices deviations during the adjustment period,

it recognizes surpluses in trade balances as collateral effects arising from short term
adjustmentThus, depreciation in the nominal exchange rate enacts to improve trade

balances in the meantime, but in thieg 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.n 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. Meogphisticated 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 asither

transitory or absolutealinear 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 worldBsth the J curve and the MRL
conditon 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 seeomd r&s the
elasticity approach to tradthatadvocates market segmentation by investigating difference

in elasticities.



There is no possibility of trade balance reactorexchange rate fluctuationsjthout the
violation of the Law of one price interacting with the elasticity approach to tiradeder to
understand if it is worth to apply the exchange rate transmission mechanism postulate, both
concepts are examined in the following subsectiohatight 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 Keynesraand the Purchasing Power Parity for the monetary approach; For which
a positivedeviation of the real exchange rate (Purchasing Power Disparity), is positively

correlated with the current account.

There is no competitiveness without disruption of the ¢dwne prices, indeed empirical
supportfor the Law of One Price mixedée(ADLER and LEHMANN 1983) (ABUAF and
JORION 1990) (Lothian and Taylor 2002) Israr (1977) found that real relative prices of
disaggregad 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\ote 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 relatige pariations 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 Balasa Samuelson effe¢Kravis and Lipsey 1983)rovided an explanation for the

HBS effect which relates high incomeountries with incompatibilities of consumer prices

between traded and ndraded good sectars



Tradable industries that exports in low income countries are typically labor intensive, while
in high income countries exports are intensive in capital. Botimtries 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 countrf8sThese 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 diffessntial
Technological narrow gap between service industries across cotinttieterogeneity
among sectoral productivity ratios within a country, degree of openness and factor

appreciation due to internationalization, and elasticity of substitution of fattors

ATr adiKeymesiamannd monet ary theorieso disregard th
generalize production systems and heterogeneity across sectors within countries to simplify
responses to macroeconomic shodkds then evident that competieness responds to
deviation of the monetary Al aw of one priceo
to this phenomenon. However, such long run factors that drives deviations of the law of one

price. These can be seen not only as determin&otsnpetitiveness, 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. 200&)eveloped initial insights on how exchange rate responded to

20 According to thedctor prportion trade model, @ountry specialized in the production of a capital intensive
good as this country is abundantly endowed with cafitairder to maintain the productivity of capital during

the shift in the specialization pattern, that proportiotabbr and capital required by the factor intensity of the
exporting industry must be shifted to the capitténsive exporting sector from other labour intensive
industries. However, being labour a scarce resource in the dapétasive country, the wmoportionable 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 achiee the resource intensity in the capitaensive 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, pnatuiti nontradable goods will be

equal internationally. Therefore, wages in services sector will increase prices-thded goods in all
countries compared to traded commodities.

22 Low substitution of labour for capital in ndraded goodsvill 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. 200@)roposed that the effect of the exchange rate fluctuation in the trade

balance will depend on three components:
(i) The origin ofthe depreciation.

(i) Whether the deterioration of the terms of trades was considered temporary or

permanent

(i)  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 fluctuatiorsimatie¢un. 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¢laimed that none-durve pattern will arise due to inelastic
characteristics of the commodities import function, since their degree the intertemporal and
short run trade substantiality is low. Thagte that customer goods that are characterized for

a high degree of differentiation respond to monopolistic competition; while auctions good
will respond to competitive market forcaktereof, market clearing process will lead the

supply price to accomnaate 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
sufficientimport 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 levelubs$stutability is however ignored

by those associations at the basis of the international open economy models, particularly, the
standard 19.M models that stress its applicability only to manufacturing commodities that
respond less promptly to the law ohe 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 subatitability would otherwise exert less on trade balances.

2.2.1.4. ELASTICITY APPROCH TO TRADE

(Kravis and Lipsey 1973)efined the basis faelative 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 changesdm 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
(i) Different product categories

(i)  Thesize 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 foudigit category (ISIC Classification) subjected te tesearch

for the construction of price competitiveness indef(asvis and Lipsey 1972¢ly on the
assumption that price substitut effect was stronger between products belonging to the
same fouwdigits SITC category than between products acrossdmits categories. In a

more recent proposition they argue tlhatied commoditieis international markets evidence



price discriminéion, this will generate significant discrepancies between domestic prices and

export price$>.

Resorting to intuition, one may find justification for the antagonism to the monetary law at a
subaggregate level of export composition for which demand mlasticity 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 differeiat even under perfect competitigh

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 miget 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 aggedgvel 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 witbrendifferentiated 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 responsiblerifee 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 struauplus a share of consumption of foreign final

BGeefiPrice behavio in the 1lig
24 See Price competitiveness inthe world tradeS o me  f ur
and Lipsey, 191.

ht of balance of payment s
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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 thilis represent the patterns of
production characterized by specific factor intensity and productivity, technological
i ntensiveness of production, l nnovation, an

specializationdo of the economic structure it

(Imbs and Méjean 201@glculate 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 sectosttigds 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 inymtaxh 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 efi@ty of substitution across sectors, normalized market

coverage, and different coverage of sector for exports compared to imports (specidlization)

Again, export elasticities were higher for developing economies and lower for developed
economies. The sellts 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 isvalid 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

(i) The pattern of specialization of the national production system.

25 Imbs and Méjean (201@plculated elasticitiesnder 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 iagify 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 theuteséction

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(ldimmels, Rapoport, and Yi 1998)
pioneering in quantifying relative measures of GVC participatismd providing the
groundings for understanding GVC at the aggregate Ilévdéed, the literature suggest that

the GVC participation in the last two decades has consistently increasddrdige content

share in exports has increased on average 0.2 in earlys1@v0.33 inmid of 200(s.
Nevertheless, it remains a delusive matter when it comes to predict the interaction of GVC
with the traditonal macroeconomic associationss A result, little attention has been
increasingly placed on GVC as to explain the awkwardnessadé tbalance responses to

price competitiveness all around the world.

Many streams of Macroeconomitave provided different explanations for this lack of
responsiveness in trade balances. Firm heterogdi¢kgson and Burstein 2008trategic
complementaritiegAmiti, Itskhoki, and Konings 2016)distribution costqCorsetti and

Dedola 2005)market structure(Amiti, Itskhoki, and Konings 201&nd(Auer and Schoenle

2016), the invoicing currencyBoz, PlagborgMgller, and Gopinath 2017pas well as the
composition, sctoral heterogeneity, and aggregate bias of predictor and estinjAtore(,
Appendino, and Ruta 2017§lmbs and Méjean 2010YAmiti, Itskhoki, and Konings
2014)(Imbs and Mejean 2015)Turunen, Bayoumi, ah 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
statigical significance in deflating real values, and their response to exchange rate movement
that impacts ultimately trade baland¢8hmed, Appendino, and Ruta 20X 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 §&astodia 20d3Boz Flaghorgvpleg and Gopinath
2017)(Bussiere, Gaulier, and Steingress 20{@8niti, Itskhoki, and Konings 201%)

Some authors have interrelated the GVC measures to estimate their impact into pass through
estimates(@hmed, Appendino, and Ruta 201{@ato et al. 2013)Cheng et al. 201%)The

second current of study of the price stream literature conciliate the relative price measures
and its implication in correctly predictingade 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 balancg#limed, Appendino, and Ruta 20](Murunen, Bayoumi, and

Saito 2014) (Bems and Johnsa2012)(Patel, Wang, and Wei 201)7)

The secondmain branch of trade balance and exchange rate literature concentrate on the
direct effect of price movement on tradelues and volumes r ef erred as fiel ast
((lmbs and Mejean 2015{Bussiére, Galier, and Steingress 201 §Jontagneé, Martin, and
Orefice 2018) (Amiti, Itskhoki, and Konings 2014)Sato et al. 2013) With some of the
studies interacting with the GVC measur@shfned, Appendino, and Ruta 2017 heng et

al. 2016) (Sato et al. 2013) It noticeable that the pass through literature aladticity
literature overlapdue to the facthat pass through estimates affect directly the magnitude of
elasticity estimees. 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 201)5}herefore, it interacts directly as a channel in
cushioning trade quantity responses to exchange rate since it implies fiegthairice
fluctuation associated to complete pass through (exchange rate movement are reflected in
destination markets), or pricing to market behavior (exporters change pricesset off
changes in bilateral exchange rat®pending othecost and manit structuref sectors and

countries



(Bussiéere, Gaulier, and Steingress 20fbdind that countries whose export volumes react
promptly to exchange rate changes tenbet@ountries characterized by a high exchange rate
elasticity of export prices (high pagsough).(Fitzgerald andHaller 2013)and (Berman,

Martin, and Mayer 2012found that the elasticity of export volumes to changes in the
exchange rate was between @il 0.7. These estimates at the same time depend on how
exporters pass the exchange rate shocks into export prices. So, it is commonrtahind
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. Figu1f) showsthe increasing trend in document
published related to the topic of GVC and Trade, while Figuere () depicts the novelty of GVC
interacted with Trade Elasticityt is notorious that involving GVC in understanding trade
volume responses is a novel topino.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 straightforwa(@lfurunen, Bayoumi, and Saito 2014Bussiere,
Gaulier, and Steingres®016) (Amiti, Itskhoki, and Konings 2014)mbs and Mejean
2015)(Sato et al. 2013)Haltmaier 2015)Cheng et al. 201%)
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2.2.2.1. THE PRICE LITERATURE REVIEW: PASS -THROUGH

The pasghrough as nominated in the literature is responsible for the Exchange rate
fluctuationsthat impacs the finalc ount r yés trade competitivene
((Boz, PlagborgMgller, and Gopinath 201))The extent to which Firms do noteal their

prices to exchange rate changes will determine at what extent destination markets will
perceive changes in price competitivengBsaissiere, Gaulier, and SteingreX¥16)found

low incomplete import price pass through estimates (0.49 on average). They determined that
neglecting price adjustments caused by complementaritisgrategic complementaritias

the importing destination reduces the average exchangpasdthrough into import prices
substantially from 0.49 to 0.22

Using disaggregated datgAmiti, Itskhoki, and Konings 2014jpund that Belgium firms
exhibit lower pasghrough if their share idestination markets is large, the cost indexsetf
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 passhtimaagport

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 fundtithre alestination market share.

In competitive markets we expect pass through to decrease as market share in destination

countries increases.

Let beSij the market shares of counirin destination country, pij and Rij the FOB prices
of products sell in to j denominated in currency, and the real bilateral exchange rate of

countryi andj. ThenProposition3 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 shocksntparters and tend to
perform less pricing to marke(Burstein and Gopiath 2015) (Bussiere, Gaulier, and
Steingress 201H)According to(Bussiére, Gaulierand Steingress 2018he averageass
through intoexport prices is higher fandustrializedeconomies (0.72) than for emerging
economies(0.59) (Fontagné, Martin, and Orefice 2018und evidence that French
exporters do more pricing to market in OECD destination markets than towar@H@iD
countries, they argue it is because the French products are more sutbstitit peers

OECD market, whichiglsoc onsi st ent with the strategic col

In line with the Supply Chain literaturéBussiere, Gaulier, and Stgiress 2016also argue
thatpassthrough ishigh in exporting prices, and low in destination prigeprimary goods
and intermediate goods comparedinal goods, when valued in destination curremelyich
implies pricing to market behavior attributexthe fact thaprimary goods respond to more
competitive forcesto which prices respond more dynamically avoid expenditure

switching.

The main finding in regard of the effect of GVC in the gdwssugh literature concludes that,
overall, import shar in exports dampens pass through estim@Bsgo et al. 20133sserts

that after 2008 crises, Japanese firms restructure their production system to increase their
level ofparticipation in GVC; which in turn will explain the shateclinein thepassthrough
coefficientin the Japanese manufacturing indusfrgm 2009 with an estimate @.847
(largest)to 0,255 (lowest)n 2012 According to this, Japanese firms would/dallowed

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 cotoe back
the PTM behavioexhibited before 20Q9vhich would had granteldrge foreign exchange

gairs after 2012



(Bussiéere, Gaulier, and Steingress 20itientified that import share is a main channel in
dampening pass through estimates sif&e countries that have high exchange rate-pass

t hrough to Iimport prices al so ,theymyglieditas adj ust
because imports are used as intermediate inputs (so the countries that have tigbygiss

in input pricesadust 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 0.87With import share being positively correlated with marginal cosatian

(Amiti, Itskhoki, and Konings 2014)sing micrelevel data for Belgium firms, determined
thatimportshards an importanpredictoro f a yr mé s e sthoobghabtlgeenico at e p a s
data level, with 10 percentage points of imports in total costs reducingtpessgh by over

6 percentage pointghis effect is attributedo both the marginal cost channel, whish

affected with the import sharand the markup channbéing proxy by the market share.
Interacting with the market share channel foundthatat a vy r #impottiinteisitya z er o
and almost zero market share has a p#s®ugh of 94%(almost completent the 95%

c o ny d e n Orthelother leahd, lypotheical zeroimporting intensity frimy r m wi t h a
75% market share relative to other Belgian exporters within sde&imation (95th

per cent i |l-leveldidtributidnef marketshares) has a gassugh of 73%Having

to increasahe import intensityo f t he yr m f{ dampensheepasdahrough by3 8 %

18 percentage pointaore 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 genardéx 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

decreass as the GVC Patrticipation index increases.

If mci stand for marginal cost of products of products producad amd the FVAI is the

foreign value added content in exports of country |. WhHed p, correspond to the



special case when all tratlews in countryi 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 @wel:

and Johnson 2012gue tlat conventional REERs (Real Effective Exchange Rate) are not
well suited for analyzing competitiveness when imports are used to produce exports. They
introducea valueadded version of REERs (VAREER) by introducing @¥C interaction

into this environmentand moving away from afinal goods world to a new setting that

interacts production demand in added value and final demand

Explicitly, (Bems and Johnson 2012)odel both input and consumption demand, by
assuming a one level of nested elasticity of substitution production function @WCa
structure; however, the level of disaggregation converges with the tradifiomagnton
elasticity since this framework assumes homogeneous elasticity of substitution in production
and demant; this means that thelasticities are equal ifinal demand preferencesdin

intermediate input demand represented in the productionidmnct

More precisely, e elasticity of substitution betweéime domesticvalueaddedcomposite
and thecomposite of a foreign countjynputis equal tahe elasticity of substitution among

inputs and at the sarrime, equal tahe elasticity of substition among final goodg-or

26 The Armington elasticity describes the elasticity of substitution behaeeriety 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 thiataésult

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 aquilibrium.



example,jn this setting a countmninimizesthe cost of productiomelated to the production
technologypy choosingamong a portfolio of inputgroduceddlomestically aneh n-number
of foreign countries and defining its leved factor of production utilization (Labour and
Capital)

According to(Bems and Johnson 2012here is a signifiaat 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 2868sppreciates more sharply thereatfter;
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 20HBvelop their own measure of the REER interacted with
the role of intermediate inputs but reflecting final goodgprompetitiveness. They do it so,

by adopting the same assumptions of the Armigton elasticity(8&ms and Johnsoi®22),

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 termraapturi
the role of outsourcing or foreign value added in easing appreciation in the definition of the
REER in Goods. They conclude that the VARE@E®mMs and Johnson 2012nd REER in
Goodsare equivalent in fittingtrade data. The& empirical results show thatvhen using
VAREER and REER in Goodsstead of thestandard REERto a least square regression

to analyze net expodatg the resultingstandard errois lower for GVC measures.

(Turunen, Bayoumi, and Saito 20)lagree as well withBems and Johnson 201R)
attributingmost of the differencen REER indexesomes from usig different price indices
(Added value vs gross termrmot 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 201)tegrated the role of heterogeneih the interaction across
and within sectors in the REER weighing scheme. Updating on the VAREER proposed by

(Bems andlohnson 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 todépa 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 informatitime aggregate level.

They formulate two specific indexes, GMREER that captured the price competitiveness of
Added Value trade, and gross outpuREER that is important to differentiate changes in
competitiveness due to gain in domestic productivity.

The impact of sectoral heterogeneity becomes evident in nungbstandard deviation of
the yearlychanges in GVEREER between diffrent sectors is between 20% (Czech
Republic) and 2% (Malta)Likewise, IMF-REER (Standard REER) and VAREER tend to
have ahigher cemovement with one another compared to thiathe GVGREER (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 bilatal 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 productiofl,entity

which representhe 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 pooducti
undermines the price competition between two sectors. They foundi#matfacturing
(Asecondar y @Xhibitedeasigniticantfall in priceecompetivenedsoth in value

added and gr oss out put t er ms, wh i éde ser vi

competitiveness

(Patel, Wang, and Wei 201} determined the level of divergence between GREER

in the presence of heterogeneity in the elasticity of substitution. At the county sector level it

27 Production entities define as ea@tt®r in each a country participatingrfiagross trade and intermediate
trade interaction.



accounted for an average deviation of 21%, and 7% in average at the country aggregate level
respectivey. (Ahmed, Appendino, and Ruta 201cQrroborate the enhancing role of value
added measure of the REER in cushioning tfeceof 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 estimatesngsgross term REER.

Proposition 5: When sectoral heterogeneity and insexctoral 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 consistencytha# 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@ange 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 tradeProposition5 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 estinations. As nominated originally (Ruhl, 2008anii | nt er nati onal EIl ast.
makes itself evident in different model specifications. Precisely, the value of elasticity is to

take a different magnitude range accordioghe selectegredictorproxying for the price

shock (Exchange Rate, Tariff or Prices).

The Armington elasticity which isritical parameter for determining the behavior of trade
flows and international priceange from about 0.2 to 3.%vhile estimateof the same
Armington elasticity take values betwe@mo 15to explain trade growth as a result to tariff
changes in general equilibrium modgBontagné, Martin, and Orefice 201&)rroborates

the existence of the IEP using midevel data for French exporters, withé coe ci ent s
t ar i ing betweeryl and 1.23, while caeiénts on real exchange rate are betw@éi

and 0.72.(Imbs and Mejean 201%pntribute on the IEP discussion, arguing that there are
significant discrepancies between sectoral estimates of the elasticity and thegatggre
country level counterpartshé&y attribute this effect to the heterogeneity in sectoral estimates
that results in an aggregation bias, and pushes the aggregateova&|laesicity toward zero.
(Disdier and Head 2008upport this assertion, they quantified the effect of aggregation with
respect with the magnitude of the aggregatasticity estimates resulting in a positive

correlation.

(Imbs and Mejean 2015)n their interaction with IEPin two classic modelsof
macroeconomics and tradeney illustratesthe role of sectoral heterogeneity in elasticity
estimatesThe first one is the international business cyblg8ackus, Kehoe and Kydland
(1994) (BKK). In which theelasticity estimatedefines the Armington elasticity between
foreign and domesticarieties (lower magnitudeYhe second one is the generalized model
of international tradéy Arkolakis, Costinot and Rodrigue2lare (2012 ACR), where the

elastcity estimateproxiesa supply or a preference parameflarger magnitude)

In the Armington estimates, they assert that the heterogeneity bias comes from a negative

relationship between cros®untry dispersion in tariff and sectoral estimates thatti@push



the pooled estimates towards zero; In the preference parameter case, which are represented
traditionally in constant elasticity framewofRsthe heterogeneitgiggregation bias comes

from a negative relation between sectoral estimates and tla@eiof 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 tbbabValue 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, métheless recognizes the effect of GVC in
driving the divergent results of the elasticitfes

(Boz, PlaghorgMgller, and Gopinath 2017rgue that the effect of price érgence into
trade volume is dominantly driven by the dollar exchange rate instead of the bilateral
exchange rate, in advocacy of the Dominant Currency Pard€igsas et al. 2016yvith A

1% ceteris paribus dollar appreciatigsulting in a0.6i 0.8% contraction in resif-world

trade volume within the year

On the other hand(Fontagné, Martin, and Orefice 2018jtributed the increment in
magnitude of the estimates to the strategic complementarities, such as local distribution costs,
an price settings conditiongAmiti, Itskhoki, and Konings 201) They reconciled their
instrumented measure of the destinasetor 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 betwine Armington and preference
estimates of elasticityFontagné, Martin, and Orefice 20180 emphasizes on the ol
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. (199Mpw Product Varieties and the Measurement of International
Prices

29 According tolmbs and Mejean (201%)e correlation between the heterogenous sdattasticity estimates
and import share @ product variety kn destination country is also negative, but low, ,&6Qfor Armington
estimates; and positive and nmral at 0,0525 for the preference estimates.



currency affects significantly the elasticity estimates of export volumes, sincesttsuibiem
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 thhé exchange rate elastycis reduced from 0.66 to

0.52 and the tari e | a s. The ceduttign initagiff acoeirdedac e d
the impact it has onexportpreehi ch t hemsel ves wihapeelasticitg x por t
of -5.17.Since 35% of tariff shock iabsorbed into export prices (0,35f17=1,81), the

resulting tariff elasticity would be further reduced to the estimated value of 0,03.

(Bussiere, Gaulier, and Steingressl@Psupport the assertion, arguing that countries for
which trade volumes react more, were also countries for which pass through into import
destination prices were highdBoz, PlagborgMgller, and Gopinath 2017und in their
estimates a less negative effect of a nominal appreciation during the first years of the period
between 20022015, with a more negative effect of an appreciation on bilateral trade during
the lsst years of the subsample being mainly attributed to higher pass through into import

prices.

(Sato et al. 2013highlights the role of investments, they argue tRBt inflows from a
source country to Chinpositively impactChi nads expor t sratherothara t hi
increasing exports to the FDI source countingy attributed the effect tibe triangle trade

patternand the different positions of countries in G&/C

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 exchaatg elasticity to trade values.
Thus, resorting to definition in Proposition 3 and Proposition 4, the following relationship

must hold:

a)

YQRQ OYQQ. . VYK Q0

—_— —_— H ~ N4
Yoo voa! Ryvovmovida TN

r

0]

\

r d



Note that thd’roposition6-b is equivalent td’ropositionl and 2

(Cheng et al. 2016pund that crossountry variation of trade balance response ranges from
0 to 6 percentage points of GDP after a 10% real effective depreci@imsiere, Gaulier,

and Seingress 201&)ighlights the role of trade openness in delivering the heterogeneity of
elastcity estimates across countri®¥ith some countries seeing a small change in their trade
balancenoticeably Japan, the United States, and Nomwiely an average of 0,3 percentage
point of GDP, after a 10% of nominal depreciatiothé€scountriessuffer frommuch larger
changesuch agdong Kong, Ireland, and Costa Riwith an average 7 to 8 percentage points
of GDP increase after the same defatsan rate Figure(3-17) lllustrate theexportelasticity
distribution across country, and Figure3-1{8) the corresponding import elasticity
distribution. Emerging economies exhibit the larges magnitude in their values of the

exchange rate elasticity.
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Figure 2-17 Export quantity elasticities distribution across countries. SouBassiere, Gaulier, and Steingress 2016)
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Figure 2-18 Import quantity elasticities distribution across countries. Sou(Beissiere, Gaulier, and Steingrex 6)

(Imbs and Méjean 2010Jefined imports and exports elasticity of substitution assuming
heterogeneous elasticity of substitution at the sectoral level. The estimates follow a general
equilibrium franework fed into a constant elasticity of substitution demand system.
Therefore, they represent the demand preference elasticity explained above. They found that
the unconstrainedstimates of export elasticitig®llowing for heterogeneous sectoral
elasticty) shows large heterogeneity withlues ranging between 1,43 and 5,21. In this case
developed economiesdk lower values,including China and IndiaCountries suclCanada,

Israel anl Portugalkhat are characterized for being small open economaiks hrger values.
Unconstrained Estimated import elasticiti@ere heterogeneouas well, their magnitude

variate from 0,7 to 7,14with emerging marketglisplaying large values andch and

developed countriesxhibiting valuesellow 3.

With respect to GVC articipation 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
measuresWhile it has less to say with respect to GVC Positioning since the empirical

support is mixed.

Using OECDWTO databasgCheng et al. 2016pund that the Marshall lteer condition
was satisfied in most of their sample, with f@WC effects driving their main results. A

10% real effective depreciation exhibit however heterogeneous response in bilateral trade



across countriegSato et al. 20133onfirmed 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. Theyeathat al-unit change in the RMB REER

will cause an average decreas@®@mi | | i o n U SvBlueiaddediased tradeGgplus,

but the impact i1 million USD when using grossased surpli.

(Haltmaier 2015)quantify the measure of participation and positioning in Q&g the
World Input Output Databader 36 countries; and determine their effect in delivery trade
balance movement as a percentage of GDP. They initially estimate th# pesitéoning in
GVC (upsteamne$sis positively related with trade balance growth, while participation

impact negatively tradbalances.

One significant drawback of this approach refers to the type of measure in evaluating the
positioning, since the KPW ((Johnson and Noguera 201&)d (Koopman et al. 201))

measure of participation is arithmetically correlated with the trade balance defihiton

different specification attempting to correct for the arithmetic correlation of the GVC
measures that considers lagged valugmdicipation 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 anncrease M upstr éamreesxces the current accoa

increase im d o wn s t 1© maeasekitsvath the full effect coming after three years.

Complementary, (Haltmaier 2015) identified developed economies are dispersedly
positioned within GVG? They identified thathie United States and Japan are the most
upstream of theevelopedeconomies, 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 definedthe log ratioo f a ¢ supply bfrinfedmediates used in other
countries6 exports to t hsewnpoductiontvhich imgrithmetically relatedttoe r me di a't
the export minus import definition of trade balances.

32, They propose measuringupatrmness as the | og ratio of a countryds
countries6 exports to the use of iIimported intermediat



Using daa from the WTGOECD TiVA data base(Ahmed, Appendino, and Ruta 2017)
found that there is decreasingrend inelasticiies of trade flows to exchange réetween
19962003and20042011 In their specification they found thatiae in GVC participation
reducesthe REER elasticity of exports by 22%WVhen using GVC Participation and
Positioning flows and REER corrected f@lue added trade, they determined #stimates
of the REER elasticity to exports sboutone fourthof the counterparéstimates in gross

terms.

In contrast to the results @fHaltmaier 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 linkage<onsistently,(Turunen, Bayoumi, and Saito 201#) their
definition of REER corrected faalue added particip@ain, 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
moreaccentuateth upstrearmpositioned countriegBussiére, 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 imatleir data.

In line with these result$Cheng et al. 201&scertained that net trade flows ieasure in
added value terms were less responsive, when the content of DomestieAddc in
exports (DAV) were relatively small, compared with Foreign Value Added (FVA) share in
exports. They argue that GVC Participation will drive down the elasticitRBER to

changes in valuadded 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. Bigure (
19) displays the graphical representatior{©fieng et al. 2016)nal 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 competitiess 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 accordinghi® specification results.
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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 Propositipntigat
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 irresppuessvthat 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 highlighthat these indirect determinamisntributeto the understanding ofeh

interaction between GVC and the exchange rate transmission mechanism. The role of
contract invoicing for example, in the word (Burstein and Gopinath 201%lays an

important role in delivering a desirable pass through level of firms in the shortlteam

updated version of this perspecti¢zasas et akO1l6)statet n cont rast to the pr
currency pricing assumption of t HDeminsnindel I F

Currency ,Wkerebyd iagarportion of trade is denominated in a small number of
dominant currencies

(Boz, PlagborgMgller, and Gopinath 201'@eveloped further into the topic and found that
U.S. dollar play by far and outstanding role in international trathey found that afte
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 froma007B5twhen 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 intdG8¥6reduction in
restof-world trade volume within the year, &potentially continuing during the subsequent

year.

According to(Cheng et al. 2016)n a world of GVC prices of imported intermediates are

largely denominatedinaur r ency ot her t \Wwhicimb utfhfee resx ptohret eerxdpso
marginal cost in foreign currency terms from fluctuations in its own currenhbis

proposition reconciles the DCP with import content postulate of the international trade
literature ((Bussiere, Gaulier, and Steingress 2018)miti, ltskhoki, and Konings 2014)

(Amiti, Itskhoki, and Konings 201%)

They implied that if export prices foreign currency denominatioare shielded from
bilateralexchange rate changes, the export volume reaction might be necessarily decreased.
This suggests thadass 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 argumenGy@at
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 currenciesiating 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}hat from the strategic complementarity perspedtmaiti, ltskhoki, and
Konings 2014)enacts as a barrier for price competitiveness transmission. That is tin@aihom
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 empirichstrategy is developed two phasadirst 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 measusbaped the interaction term beewme
relative prices and trade balancasross timelt is possible tobe investigated by first
determining the interaction term, otherwise so callexlelasticity of trade balances to the
RER for each reporting country during different periods of time. Estinwtésade balance
elasticity to theRER suffer from omitted variable and other biases subjected to the limitations
of the general specification. They are however used as to procéeanititial exploration

of their trends against the variable of interests

The second phase of the empirical strategy focus on estimating the variation of the interaction
termat the country levelduring a whole period range as multiple predictorsrarelved in

the regression modeA series of regressignwith different predictorare stablishedto
characterize the level affluence ofeachof these independent variables the interaction

term and to explore differences across countnesrderto 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 esatems. 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 tradesffeporting.

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 charadtcs 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 regressibiase a serie®f weighted OLS

regressiors that account for multiple time and procdidestination 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 strategyni@ome
variation in the regression modgich as the period range evaluation, and the inclusion of
additional predictorsare introduced to define the scope of first and second stage of the

analysis.

3.1. MODEL DEFINITION

The general specification is deriveedm the general from of the gravity equation, expressed

as follows:

0QQI0 00 Y QR EE: mp (23

Fijt is thegeneral notation for Import ondaort flow valuedenominated imcurrencyat time

t, Dit correspond to the capability of the reporting countignd Djt to the absorptive
capability of partner country The product oDit andDjt is referred as the mass term, it
represents the demand attraction betweartner county i and reporting country j and it is

proxy by each country Real GDRYjj is the real bilateral exchange rate between cauanty
B

U ij is the resistanterm ofthe bilateral trade relation betweeauntryi andj, andqit the
resistantermfor time period taffecting the trade flows af 0 ij account for trade costs and
different effects that deter or enable trade between countgd j, it accounts for
transportation costs and other trade barriersile qit is the variable that meaes the

impossibilities or possibilities of trade that variate across the time.

®QQI0TF0Q 2'YQQ 2 BER mp (24)
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Since the main concerned of the here presented analysis is the magnitude of the interaction
term of the real bilateral exchange rate (RER), theredordrade Balanceghe general
specificationfrom is transformed to yield an expression that reflects main determinants of
the bilateral trade balanc&hen, the general specification for the trade balances when

TV=X/M, is expressed as following:

Y@ 0'a0Q 2'Y"QQ 253 2 npo (26)
Where:
BEQ . . o
Ba E"QQ nmao ﬁ (27)

Applying the log transformation to main transformation to the general specification, it results

in:

Yo QT@HQQ0 QQo” "z 000 1 I 2'Y'QQRBa  npo (28)
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Since the general specificatioms well as the additional specifications here presented are
applied into disaggregated data at ,4hedi git s

general specification must yield a chapgeoup as in the HS, otherwise define product

dimension K):
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Since most of the literature argues that there is a significant heterogeneity across sectors
((Ahmed, Appendino, and Ruta 201 (Imbs and Méjean 2010)YAmiti, Itskhoki, and
Konings 2014)Imbs and Mejean 2015)Turunen, Bayoumi, and Saito 20)4performing
regressions atj-k dimensions would yield thousands of coefficiefaiseachcountry each

one exhibiting large variation in the magnitude of its value. Thereof, if the general
specification is intendkto be applied at for each reporting counmtity obtain an aggregated
estimate of iandb .i Their estimated coefficients will most likely be bias toward zero. In
order to estimate consistent coefficients, the general specification will be estimatgd usin
weighted OLS, for which the values in its weighing matrix will take the form Torngvist

indexes, as follows:

, Yo QO Q0 (31)
v Yo Q

By integrating a weighing scheme that stag¥gkt we will correctly estimaté iand} i
coefficients, when the general specification is evaluated for each reporting couNtg
that the weighing scheme reflects the importance of each bilateral flolae datal amount
of bilateral trade between yetand yeart-1. Therefore it reflects a uniform substitution

effect across product categories and destination markets

YEFIQQo " R 0'dQs 0Q0T QY QO aE ma & (32

AChoi 6s modi f i-mais performedntthe datasetwHith is & test based on
Fisherdos type st at ifs panetdata sinCentevaluages the Parametgre | | s
Pmvalue,thatis a parametrized aggregate of/piues for each individual i in the dataset (in

this case product codedestination country)resultingof the evaluation ofhe Augmentd
Dickey-Fullerr.Choi 6s Pm test i s el abor fartherdariables al | t
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 paaticip

indexes (GVCB_Pos, GVCB_Pailest resultarebased on the t distribution of Pm values,



with the null hypothesis of nestationarity (unit roots) being rejected whentustribution
probability of Pm is above the signifies level 0.05.

A stationay (nonrunit root) trend in first difference is identified in each data set for all
countries by applying the test to the laglue of thevariables, and then repeating the test in
the first difference of théog value ofvariables. As shown by Tabld-(Q) unit roots are

identified in the data set for each ctnigs 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.

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 firsdifference 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 infirst 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 Stationaryin 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

USA

Stationary in first difference 47.93714198 0 -3 0.998650102

Stationary in first difference 54.17913359 0 -3 0.998650102

Table3-1 GeneralSpecification: Unit root test.

The

in first degree. Applying this type of transformation to data guarantee two significant

results in the Choids Pm value test

advantages in our general specification:

conf

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 possilalge to the fact that random wadktternsn the
series ofindividual variables are eliminatedfter applyingthe log transfomations
and differencingrariables.

When using repressors as differences of log values, coeffigeates d b b ec o me

elasticities of the independent variables to the dependent variables. Thus, values of

and b are interpreted as the percentages

pertinent dependent var i akhhéaastidyhohtradee .

balances to the real bilateral exchange,ratel} becomes the elasticity of the
demand attraction term to the wvalue

interest in the presented analysis.

Differencing log value of the variablesetiyeneral specification becomes:

QYEIQQ0 " VQ 0T 000 VQYIO QB a Q Qma & (33

Note that under static assumptiahd o gk) wiould havebeeneliminated from the general

Spec

of t

specification, since intrinsic determinants of the bilateral resistant term for net TV values are

not supposed to change over time. Howebethd L o gk) anddiLog( ikt) are mutated

and kept into thgeneral specification because of the following underpinnings:



3.1.1. THE BILATERAL RESISTANT TERM: FOUNDATIONS

Most of the determinants that contribute in the bilateral resident tetikjjthat affects

the net value of Trade Balanc&3/, also affects thehanges in trade balancesipy).
Distribution costs, nospecific barriers (NTM) are other not reported trade barriers
influences the level of increase in the bilateral trade balances gaxser countries;

and at the product level intrinsic charactiées of the product such as quality, and
innovation rates can contribute to the product differentiation effect that changes across
product varietiedn other wordsii ik plso contributes to the homogenization of products

reducing the sectoral aggregatioas ofb at some extent.

Following the conclusion iRroposition3 andProposition6-a, U ik parametrized all the
effects attributed to the strategic complementarities in price se{Buggiere, Gaulier,
and Steingress 201,8Amiti, Itskhoki, and Konings 201Xhat drive low pass through
estimates in destination prices, and subsequently impact trade values. By Keégjng
it is possible to reduce the biased estimatds tifat 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 tegmiki), the static dimensioof Trade
Balances TV) is not involvedis not involved. Sincé& comprehends all the determinant
of trade balances that changes other tiftie term grasppecific demand shocks that
affect country and product levbhlances. Tthe product levelor example upgrading
features that take place year to year can infled trade flows, time resistant term

account for these determinants.



It also contributes to the reductionfdfbiases due to other unobserved variables such as
changing trend in sectoral marginal costs)(that ultimately impact export performance.
Basal on the argumentation &roposition4 andProposition6-b, it is natural to expect
that whenthere isinteractionof GVC measures imore elaboratedpecification, such

as: RER GVC, and GVC Par. The bias effecbiafiue to co linearity in the movement
againstRijt will be dismissed, however changesmc resulting from other source of
inflation different tharthe nflation transmission througRijt as a consequence of input
content of export§Cheng et al. 2016Wwill still be accounted i jkt.

In order to quantified the magnitude dfL o gk andd L o gkt)) and to empirical
estimate the general specificatidndividual and time fixed effects are integrated in the
general specification. Individual product destination fiigk) effects absorb the magnitude
of the bilateral resistant ternd (L o gk)), while the impact of the time resistant term
(dLog( ikt)) is absorbedby time specific effectsff). Note that bilaterabnd product
dimensions in the fixed effects for the time resistant term are relghgedyodification is
due to the technical constrains in mymputational resourcegjventhat alarge memory
requiremat to estimates all the dummies for the computatiofkibéxceeded the internal

RAM memoryavailability.
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Note that al the specifications from b&m, are performed for each reporting country. The

fact thatfijt=ft , yields the following strong assumptions:

1 Changes in margihaosts impact homogenously trade flows across product varieties
and destinations markets.

1 Exogenous demand shocks, impact homogenously trade flows across product
varieties and destination markets.

1 Upgrading product process occur equivalently across @dlymt varieties.



Two statistical test are performed tletermine whether produdestination fixed effects

(fik), andthetime fixed effectgft) are significant in the general specificatmmd inultimate
specificationsThe first test is a{Statisticgest under thalternative hypothesis of significant
time fixed effects, whit P values rejecting the null hypothesis when they take a value lower
than 0.05Thesecond test is the BreusBlagan Lagrange Multiplier for two way effects, the
test follows thesame null and alternative hypothesis setéiggn the F tesso P values below

0.05 confirm the presence of significdjkt andft effects.

Additionally, a BreusciPagan test for heteroscedasticity is implemented with the null
hypothesis of homoscedasty being rejected with ®alues bellow 0.05 significance level.

Results are provided in Tablé-2), that confirms significarfjk andft fixed effects.

Country F_Test LM_Test_bp_toways Fixedtest_result Htk_test Htk_Result
(Prit<)) (Prit<)) (Prit<])

AUS 9.E148 0.E+00 Significant fixed effects 5.E77 Distribution of residuals is heterokedastic
AUT 5.E180 0.E+00 Significant fixed effects 1.E144 Distribution of residuals is heterokedastic
BGR 2.E119 0.E+00 Significant fixed effects 5.E23 Distribution of residuals is heterokedastic
CAN 0.E+00 0.E+00 Significant fixed effects 1.E63 Distribution of residuals is heterokedastic
CHN 6.£140 0.E+00 Significant fixed effects 0.E+00 Distribution of residuals is heterokedastic
CYP 2.E167 0.E+00 Significant fixed effects 4.E305 Distribution of residuals is heterokedastic
DEU 0.E+00 0.E+00 Significant fixed effects 2.E233 Distribution of residuals is heterokedastic
ESP 0.E+00 0.E+00 Significant fixed effects 1.E67 Distribution ofresiduals is heterokedastic
EST 0.E+00 0.E+00 Significant fixed effects 1.E272 Distribution of residuals is heterokedastic
FIN 1.E200 0.E+00 Significant fixed effects 8.E206 Distribution of residuals is heterokedastic
FRA 7.E73 0.E+00 Significantfixed effects 2.E144 Distribution of residuals is heterokedastic
GBR 8.E236 0.E+00 Significant fixed effects 4.E141 Distribution of residuals is heterokedastic
GRC 4.ET77 0.E+00 Significant fixed effects 1.E166 Distribution of residuals iseterokedastic
HUN 2.E143 0.E+00 Significant fixed effects 2.E22 Distribution of residuals is heterokedastic
IDN 6.E216 0.E+00 Significant fixed effects 6.E31 Distribution of residuals is heterokedastic
IND 3.E187 0.E+00 Significant fixed effects 5.E06 Distribution of residuals is heterokedastic
IRL 0.E+00 0.E+00 Significant fixed effects 7.E94 Distribution of residuals is heterokedastic
ITA 0.E+00 0.E+00 Significant fixed effects 2.E145 Distribution of residuals is heterokedastic
JPN 4.E234 0.E+00 Significant fixed effects 1.E111 Distribution of residuals is heterokedastic
KOR 2.E94 0.E+00 Significant fixed effects 7.E38 Distribution of residuals is heterokedastic
MEX 0.E+00 0.E+00 Significant fixed effects 1.E66 Distribution ofresiduals is heterokedastic
NLD 0.E+00 0.E+00 Significant fixed effects 2.E225 Distribution of residuals is heterokedastic
POL 1.E226 0.E+00 Significant fixed effects 4.E06 Distribution of residuals is heterokedastic

PRT 7.E156 0.E+00 Significanffixed effects 2.E12 Distribution of residuals is heterokedastic



SVN 7.E288 0.E+00 Significant fixed effects 1.E36 Distribution of residuals is heterokedastic

SWE 1.E101 0.E+00 Significant fixed effects 5.E126 Distribution of residuals iseterokedastic
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.E99 Distribution of residuals is heterokedastic

Table3-2. General specificatianstatistical 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 affeng the behavior of Trade Balance changes that are
not absorbed by individual product destinatigk)( 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 heterogeneitgectoral substitutianit
attributes more weight to categories with higiange invalue of their trade flows
However,changes in valuexhibit distinctivetrade elasticity of substitutioacross
product categorigshatcan bedynamic in time, and that are not fully accountett in

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 hiaghich is characteristic of systems with sectoral
heterogeneity, that limits the descriptive capacity of the price competitiveness at the

productsectoral

Significant improvements in the heteroscedasticity can be visually prove by analyzing the
distributon of residual of the general specification Equatid#)( and the fecification (5)

later explained within this chapter. This is mainly attributed to the inclusion of additional
GVC measures as control variables. Figudel), (4-2), (4-3) and (4-4) exhbit this

improvement evidence, left panes correspond to the distribution of residual byThsing



general specification, and left panels display the same resulta foore elaborated
specification.

Unfortunately, weighted OLS lack of a corrective huet or heteroscedasticity in RuRher

elaboration within the weighing scheme remain a matter of study for subsequent

investigation.
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Figure 3-1 Residuals vs fitted d(log(TV)) plots for India:@gneral Specification, b) Specification (5).
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Figure 3-3 Residuals vs fitted d(log(TV)) plots for Japan: a) General Specification, b) Specification (5).
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3.2. PROPOSITION TESTING IN A TWO STAGE PROCESS

In the first stage of the analyd#tsoposition 1, Proposition andProposition6-b are tested
They advocatethat magnitude obi downwardly biased by the level participation of a
country in GVC. Some ber relations are stablished in regardtbé effect of GVC
positioning in thebi, an additional constructed of variables. After this first stage, a second
study is performed by stablishing multiple specificatimevaluate the effect each of them

on the magnitude dbi, this allows to capture hidden biasesfras a result of omitted
variable analysis.

3.2.1. FIRST STAGE REGRESSIONS:

In order to complete the first stage of the analysis, estimaf@saoé requiredor different
periods of timeFor which we make use the general specificafitquation 84)) form for 4

periods that comprehend the following year ranges

Period(t) Year Range

1 19972000
2 20012004
3 20052009
4 20102013

Table3-3 Aggregated priod range in the first stage of the empirical strategy

Estimate of "8re expected to be biased according to the determinants explained in section
6.1.3. Although, they are used in the first stagealysis since the main interest is to

understand the behavior of their raw valuds f "Qagainst the variables of interest.



Additionally, they also suffer from T length biadéssince each period correspond only to 4
years despite ofperiod 2 that cmpound 5 years. So at the end there will be 5xN number of
I "Qoefficients, being N the number of countrieshiainitial analysis.The second stage in
the first step of the empirical strategyto determine the influence of each of the variable of

interest irf  "Qfor which the bellowegressiommodel is proposed.

$ 90| Q206 12700 -200 [ 2°YG 1 2°000 YT Qo (35)

The lower case Greek letters, (i, U 9, U, ) are the coefficient identifying the level of
influence on the estimates of theade Balance elasticity to tiRER { "Rd\ote that all the
repressors are average of their respective value within the t period fdregpredictor

variables are described as follows:

1 "Od : The Global value chain positioning index, described gKaopman et al.
2011)

1 "O®b : The Global value chain participation index, described &kaopman et
al. 2011)

1 OO0 The Diversification index, described as the number of trade flows for each
product category in couniyat timet, normalized by the maximum number of flows
evaluated in all countries at tinhdt can take the value of O or 1, where 1 is the most

diversified economy in the dataset.

00

Y (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
I "Qd Q8 Q



1 Y0 :The trade Openness index, evaluates as the share of the value of ihdg9rts (
and exportsXit) for countryi at timet, in its GDP value at timet. where values
tending to 1 are the more open economies.

g ol 0G0 -
V 2205500 0o

f "000 'YThe real GDP for country at timet, calculated as specified in the data
section.

3.2.1.1. PROPOSITION TESTING

Having that:

01 6 NéicQo®Eeneigdd Qe

The proposition that increasinGVC Participationin county i at time tcauses a

downward bias in the magnitudefofQean be stateds:

'0¢ 1 T8tL
04 Tm T8ru
Other findings in regard of the interaction of variables sucfOas can be

identified by the sign and magnitude of the coefficient accompangmgariables
of interest;always that the respectivevalue falls into the sigficance threshold
(p<0.05).

3.2.2. SECOND STAGE REGRESSIONS



During the second stage of the analysidifferent specifications are defined to test the effect
of the variable of interesia the Trade Balance elasticity to the RERI the specifications
are déined as follows:

Regression (1):

QY& | Q * 2Q0TE 0QQ QY QTN Qs f R0 (38)

Regression (2)

QY&IQQo | 'Q * Q2Q0 Qs 0 QN Q2 QY QTN F PR (39)

Regression (3)

QYSAQQO | Q 7 QO 'dQRE 0 QNN Q2 QY QQL OB  dQo

- . (40
"QAQQQ0 T O
Regression (4)
QYEIQQO | Q 7 " QO0UQE0QNV Q2 AY QRO WOd  "UQo 1)
T QOB 3Q0 QTR0 T dQQo
Regression (5)
QYEdQQo | Q@ * Q0 dRs 0QQY Q2 QY "QQL VOB U 42

I Q0d "dQo "QdQQQ0 f QO

Each of the above regression specification attempt to evaluate a different effe{®ran
relation of each regression and the proposition stablished in theoretical chapters are

summarized in Tablei(5).



Effect

Propositions

Hypothesis

Downward bias irb i
magnitudedue to the
increase in GVC
Participation

Proposition 1
Proposition 2

9 Proposition 6b
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Downward bias irb i
magnitudedue to the
ignored effect of sectorg
heterogeneity in the
construction of RER.

1 Proposition 5
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Figure 3-5 Null hypothesis formulation: Second stage of the empisicategy.

Note that Proposition 3 and Proposition 6b that reflect the effect of strategic

complementarities is not included inet hypothesis testing procedusice it is assumed

thatb estimates are depurated from strategic complementarity biasedjlwigincluded into the

regressions. The same applied for the partial effeatcéhanges from sources diverse to
foreign input content in exports, that affect change$\ih These unobserved effects are
aggregately accounted ffity In the cases afcchanges caused by price shock transmission

through the foreign input content of exports, the net effe@i\bare assumed to be measured

by "O®

_ ‘&d ‘8asticities directly the impact of changes in GVC participation and position, when they are

elasticity (_ JQ

estimated fronRegression 4.




4. DATA

Studying the effect of GVC on the deteriooatiof price competitiveness aftle balances
requires a multivariate analysisathnvolvedifferent type of data sourcesth alimited time
periodcoverageThe 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 dung this chapter.
The data used during this worked can be catalogued in the bellow classification:

1. Trade Flow Data
2. Exchange RateGDPand Price Data
3. Global Value Chain Data

During this chapter, this classification is presented in detail. Since the eaviabterests is

the aggregated Trade Flow, the data description emphasiZesds Flow Dataet Some
descriptive statistics are used to characterized the Trade Data. Some other process for all the
datasets such as data integration, outlier treatmpedtcaverage 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 UNSDe WITS software provide access

to UNCOMTRADE data that coains 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 dference between Gross flows and Re flows. That is, Net Exports (quoted as
A E x p oir WIBS) are the difference between Gross Exports and Re Exports)deets

are definechnalogously

In order to increase the period coverage of the dataset, the re¥B& (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 limitedtd di gi t s0 cat e g o rmain ¢hdpeertsandienpr e h e |
groups within them. The restriction on 4 digi
of freedomthat reduces the bias during tlegression analysianddecreasethe number of

observation that optimizes the processinggt

A preliminary analysis was performed to determine the data availaBditgountries were

preselected on the basis of existing trade data between 1996 and ARO0aBique

disadvantage of using WITS to download trade data is the technical constnalricto
UNCOMTRADE data is subjected. It limits any downloading query on a maximum of

100,000 observation®39 files were downloaded and after the integration process it
accounted for a t ot afespontling4odtie Vaiglebdeseribemb s er v a't
Table 6-1). Czech Republic, Ecuador, Denmark and Macedwomee discardedirom the

pre-selected countrielsom 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: cod# reporter country. Categorical
Reporter ISO3: }ligit alphabetic country code for reporters. Categorical
Reporter Name: full name of the reporting country. Categorical

Product Code: product code based on your selected pr Categorical

nomenclature.

Product Description: description of selected product. Categorical
Partner Code: code of partner country. Categorical
Partner ISO3: }ligit 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, Continuous
for exports, CIF for imports).

Quantity Name: unit of quantity such as kg for kilogram. Categorical
Quantity quantity/volume of traded goods: expressed as Quantity | Continuous
category.

Net Weight Kg: total weight expressed in Kilograms. Continuous

Table4-1 Initial Structure of Trade Flow Data.

The initial Trade Flow Dataseis heterogeneously distributed across countries as exhibited
in Figure 6-1). 27 countries individually exhibit ambservation share below 3% of the total
observations, and roughly accouongetherfor 46% of the total observationghile 13
remaining countrieaccount for the majority of the observations; Predominately, 10 out of
13 of these countries are Europeans, China and India maintaining an outstaosition

with 3,5% and 5% respectively. United States and Germany holding the largest participation

across countries with 5,1% and 5,5% respectively
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Figure 4-1 Data: Number and percentage diservatiors by country.



The regional distribution of the original dataset reveals an interesting trend of concentration
of observation among thgeographical areas. Latin America@aribbean African and
Middle East countrieare unrepresented in the dataset @émahot over pas6% of the otal
observations, while European and As@untriesre more diversified in thetrade structure

and account for 82% of theotal observation. Distribution of data by income groups
accentuate this pattern, countries clasgifas high income accoufar 78% of all the

observations. e observation shares decreases as the income classification descend.

Regional Distribution
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Figure 4-2 Data: dbservation distribution by Region.
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Figure 4-3 Data: dbservation Distribution by Income Group



4.1.1. OUTLIER TREATMENT :

The outlier treatment of the initial trade dataset was performed as-stépgrocessnd
implemented for each country datas&tsignificant advantage of stdetting 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 thentrinsic characteristic of each country distributi®mce 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 productycategor

A prior filtering process was addto treatment to accouniniquelyfor intensive margin
flows, in this way the analysis focus only on the vasmabf trade flows that persisiver

time. The process consisted in the deletion of all the observatiowHmwh there were no
existing trade flowscorresponding to the same category and same destination during the
previous and subsequent yeafhis may unbalancesubstantiallyflows that are non
consecutive along the time peribdt will eliminate singular flaes from the dataset, while
respecting flows that are completely balanakahgthe time period; whicls important since

the interest of the analysis is to understémav recurring trade structures react to fluctuation

of relative prices in the presencé@®@lobal Value Chain, not how malleable the economic

structure camdapt to prices changdbatis betterepresentethy extensive margins.

After this filteringprocess there were on averag@o/¥ the initial observation, witAlbania,
Madagascar, Senagand Ugandas themost severe caseesulting in 5% of the initial
observation aftethe intensive margin deletias observed ifigure 6-4), that is more than

40% of their flows correspond to extensive margins of trade
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Figure 4-4 Resulting Observation after filtering trade data for intensive trade flows.

In the first step of the outlier treatment an initial restricté5000% change on trade flows
was imposegafter thisrestriction 97% of obseations were kept on averagda this way the
dataset was clean@ed massive observations that will consequentlyifat the definition of
outliers. This first restrictionsmoothsthe statistical values of the distribution such as the
corresponding standa deviation and the meathat subsequently allows for a categorical
definition of outliers After the initial outlier imposition, a second step in thdieutreatment

is implemented in which thehanges in bilateral trade balantaises the followingorm:

Q"YW O g Yo (43
“SYw s
E60TQ] @z, QQYno Q (44)

WhereTVt andTVi-1 are the net bilateral trade balance at tinfier destination country
and product category, and the bilateral trade balance for the same product category and
destination country evaluatedtat. The outlier restriction for reporting countrys defined

in terms of the standard deviation as those observations for which changes in bilateral trade



balances are greater and lower tl3atmes the standard deviation d@TVtkcompared the
distribution meanThis definition classified2.1% on average saoutlier in all reporting
country datasefThe trade balances corresponding to the observations classified as outliers

wereeliminated
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Figure 4-5 Percentage ofesulting observation after the outligeatment.

A relevant issue of treating outliers as changésrade valuesis that observations that
exhibit abnormal changes in trade flows subsequently impact changes in the leading period.
this havethe trade flowchangefor the successive period potially to be classified asn

outlier. To account for this problem, the correctipmcedureof outliers was developed
serially in an iterative process, starting é@iminating outlyingobservations for which their
lagging counterpart were not clasgifias outliey and then revaluating outliers this ways,
observations that were classified as outliers due to abnormally changes of their lagged flows

remainedunaltered to maintain the characteristic of the general distribution.

The datasets exhibit wedifferentcharacteristicén the distribution of trade changes across

reporting countries. Even after implementing outlier treatments heterogepateiss in



trade flow changeare maintainedrigure 6-6) displays theAbnormally Index which is the
product of the skewness and the kurtosis measures. Skeamegd€urtosisas type (3)are

defined as ir{fJoanes and Gill 199&) Equation 45) and Equation46) respectively.
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Figure 4-6 Abnormally Index
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Negative Values in the Abnormally index represent distribution that are Left Skewed
inversely positive values represent Right Skedisttibution. Generally, 22 datasets are Left
Skewed while 17 datasets are right Skeweatge magnitudes in the Abnormally index
correspond to distributions for which trade flow changes are more dispersed, thus, they
display large variation in the magnitel of trade value changes themselvégyure 6-7)

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



changes, while Figurés-8) display the same graphs for Cyprus. Being India the country
unveiling the less abnormally distribution and Cyprus the most abnormidl one
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Figure 4-7 IND Distributiort a) Spread ofrade value changes in terms of the standard deviation, before the outlier
treatment. blSpread of trade value changes in terms of the standard deviaftenthe outlier treatmentc) Distribution
of changes in trade balances

34 Spread and distributiographs for the remaining countries are attached in the Appendix A.
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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 moventtest and
instruments for demand. The exchange rate dataset is constructed usingesédasn
different data sources, a specific measure for the bilateral real exchange ratthaits

for changes inthe competivenesef value added tradéas been included from the work of
(Patel, Wang, and Wei 2017)he definition of the RER GVC measurelaser 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 foll75 countries, specificallylConsumer 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 fobaskat of goods and

services purchased by a typical houséhdéta on these indices is collected through national

surveys and the composition of these variate from one economy to anvBeare based

instead on prices of the first commercial transaction that are important for an economy output,
thatis, thatsere f or t he countryds output production

It measures changes in prices that are relevant for country industry.

The WPI indicesare only available for 20 countries during the whole period which represent
a poor coveragegiven the trade data availabilitytherefore, the dataset has been
complemented witi31 WPI indices of the @CD data base, these indices have been

normalized at 2010 for compatibilignd included into the data base.

A general issue with price indices Isat 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 ilex at the base year, and then extrapolated based nic#®index

value.

0 QA8 OB 0QH (48)

0 "QO0 " '0'QO (49

Pib is the price level evaluated 2011as the based yeaCFi is the PPP conversion factor
measured in terms of Local Currency Unit per US Dollar Currency Bhii.andPlit is the

price index at the base year and the referenaetyl@RP conversion factors are sourced from

the WDI data base and are defindt@s 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 Stated he conversion factor is for private consumption (i.e., household final
consumption expenditurg)vhich means United States is a based reference in comparing
price level divergence in terms of local currency units, hencBithior United States is 1.

Price irdexes has been normalized at 2011 as reference year to make them comparable with
the PPP figureshatare extrapolated from the 20lternationalComparison Program (ICP).
For 47 high and upper middikencome economies conversion factors are provided by

Eurostat and the Organization for Economic@eration 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 Dieyenent 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 Hasen 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 néwiadfexchange 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 constition of ReaBilateral 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 considecimgnges 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 warehousiethe 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 atlaredduring hyperinflation years between 2007

and 2013; In the case of former member of the Federal republic of Yugoslavia, there is no
existing records of OE&or Serbia andosnia and Herzegovina 1996, also in the case of
Kosovg the use of multiple currency made impossible the definition of a single official

currencyfrom the beginning oihdependence wamtil the adoption of EURO in 2002.

The corresponding value bilateral nominal exchange ratéERIj) are obtained by dividop

the OER inLCUj per USD dollar terms of partner counjrigy the OER inLCUi per USD

dollar termsof reporting country,iNER indices are evaluated for each yepa$ expressed

in Equation §0). Values of the resulting bilateral exchange rates areubed to calculate

the Real Bilateral Exchange Rate (RER) measures that represent the main explicative

variable in the analysis.
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4.2.3. BILATERAL REAL EXCHANGE RATE MEASURES

Three Real Exchange Rate (RER) measures has been incorporated into the dati@ebase.
first RER CPI measurnavolvesthe 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 Equationq1), and the definition of the RER changes according to the typology of price

level used

o T s o o B Q20
YO'YQWOOY R0 (51)

RER indicesntegratethe Purchasingower Parity notion, aappreciation of the rates is an
increment in the RER and correspond an increase in the PurcRasirey; thus, prices are
relatively higher in the reporting countryvith respect to partner countryA 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 aboREReGVC definition

are discussed in detail in the next-sdction.
4.2.4. THE ADDED VALUE REAL EXCHANGE RATE (RER GVC) :

REER GVCis arealeffectiveexchange rate estimatég (Patel, Wang, and Wei 201,73
bilateral alternative from the same laoits isthat incorporatedh the real exchange data sets.

It accounts fothe effect of intersectoral 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 pammetrize a model, and input it with REER weights to create estimates for 40

countries, 1435 countryector pair between 19952009.
The general model can be moderately explain departing from the following expression:

YI 1'"CO0®H6 @ 6 U QihHb (52)



Wv(C) is the weighting matrix which contairtbe weightschemeassigned byreporting

countryi to partnercountryj sector. At the same time, it results form a general equilibrium

model witha production and final demand function nested aonstant elasticity framework

(CES) for which there an countries and each country is compoundnbyi pr oduct i on
e nt % demeasdand prices are exogenous, and relative demand is seutiative price

changes redistribute the aggregate denmmaathtaining is magnitude constanthe model

can be summarizeak follows:

9 Production Function:

The production function ia nested CES framewornk four levels. Theproduction for
the countryentity (,1) is defined as

- ) r ., — , T — (53

w is added value generated by en(jtl) andd is the intermediate input bundle used by

entity (,1) in production, ang is the elasticity of substitution between the two inputs.

@ is an aggregate of input bundle fransectors.

T T (54)

35 Each production entities correspond to a production sector, pleaser (Betely Wang, and Wei 201%)
better understand the sector classification.



. IS the elasticity of substitution among each sector s compdbeig.a bundle of inputs
used in sectos, that at the samentie correspond to foreign and home aggregates in the

following form:

T — T — (55)

@ "Q is the aggregate sectsof foreign inputs, whila) is the aggregate of sectsr
home inputs, is the elasticity of substitution between foreign and home inputs. In the
same wayw Q is defined by implementing as the elasticity of substitution between

foreign varieties.

&0 6Q o9 (56)

1 Demand Function:

The CES nested demand is developed in three stages analogously as follows:

- x E—
0 Q (o) 0 (57)

7, 7 » - [ 7 o~ - (58)
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—, — , and— @ are elasticity of substitution between foreign varieties sectoral,
between foreign and home final productséttor s, and between sectoral products.

Wv(Q in Equation §2) is the algebraic solution that involves the parametrization in the
production and demand system explained above, its definition variates according the model
assumption¥.

The general equilium of expressed for trade in value address is achieve by satisfying the
following condition

0 O (A (60)

Here the grossutput of country entityj(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:

0 Q@ © U QGHb ® vOd (61)

Where0 Q& is the vector of changes in added value across all countrieseators,

0 'Q® are the changes in final demand that are assumed to be zero to satisfy the normality
condition.The RER GVC estimates were produceder the assumption that all elasticities
(both in production and consumption) are the satifferently referred as unifon elasticity

assumption that can be interpreted as

- — —w -, ” ” ” (62

36 Deviation from the uniform elasticity assumption, and examples of it are presentdil in(Patel, Wang,
and Wei 2017)



Under the uniform elastic assumptiareightsare evaluated onlin terms of value added

t r a d e Lepleadvtbe.common elasticity, and value it at the unity (1). As it factors out,
Wv(Q in Equation $2) becomes weighted sum of the weights assigned by each sector of
countryi to (1), with the weights being propawnal to the countrys ect or 6 s share o
added as a fraction of total value addedountryi, beingmthe number of sectein country

i and wUL the intersectoral weight as defined in the Equitation ().

nw w
nw w

0 (63)

0 are define consequently as:

) nNw ® no o
0 —————— (69
nw o N ®

0 is auniform elasticity weightIn particular, the welgt assigned by country sectas)
to countrysector |,I), the expressiois a weighted sum of the valuedsdl created by
countrysector {,s) and absorbed by each of the countkigs 1,..,n),thatare given by the
value added created by} that is absorbed in the same coulktiis intersectoral weighing
scheme introduce a third country competition effect between each country sector pai
weights are high when the valued added contribution of cosettor {,s) and(j,l) is high

in countryk.

From this general context the Bilateral RER GVW&Cdefined as following:

006 'YO'Y 0 0 AHD 0 AHD (65)

U is the share of sectbiin countryi total value added, and terms are the corresponding
GVC REER weights. Despite the fatttat GVC RER treats only the changes in price



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 grosspoti will be a bilateral RER based on the Q REER
weighing scheme, also evaluated (Patel, Wang, and Wei 20F7) which is take into
account both added value and final goods trade interacfibesnain advantage of the RER

GVC can be exemplified imput-outputword as in Table %-2) with two economiegA,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 Al is exported to country B. let be the following distartn prices:

30 P& z 30 pRZ30 ¢®Z3D0 P8t

A B AFinal BFinal Total output
Al A2 Bl B2

Al 0 0 0 0 2 1 3

A A2 0 0 0 0 6 0 6

Bl 0 0 0 0 0 1 1

5 B2 0 0 0 0 0 1 1
Value added 3 6 1 1
Total output 3 6 1 1

Table4-21/0 Table of two economies with two sectors, as exemplifigitel, Wang, and Wei 2017)

A RER weghing scheme for which vector prices is based on GDP contribution will imply
that:

FYOYnHb  nHb  pHX pd ¢ ™ U

It incorrectly implies that theverall price competitiveness in country A is affectedeiit

overweights the contribution on prices of sector A2. It turns out that sector A1 which is the

37 Q REERevaluatesig as a weighing matrix considering both inteectoral an final product commak
interactions.



only sector that competes on Country B final share, actually experienced a gain in price
competitveness against sector B1 and BRue 6-9) shows theco-movement of RER
changes of the three measures for 4 countries for India and United States; as shown by the
correlation matix in Table %3), RER_GVC porly correlates with the movements in
RER_CPI ad RER_WPIl,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.

Net changes of RER Measures: FRA Net changes of RER Measures: USA

changes in | changes in |
— dRe
— dRgwe — dRgwe

— dRp — dRp

Change in RER Measure
Change in RER Measure

2 200 2 2008 2 01 2002 200
Year Year

Net changes of RER Measures: TUR Net changes of RER Measures: ESP

changes in | changes in |

— dRe — dRe
— dRgve
— dRp

— dRgve
— dRp

Change in RER Measure
Change in RER Measure

97 1998 1986 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2000 200 2002 2003 2006 2007

2004 2«
Year Year

Figure 4-9 Changes in Bilateral RER measures for: France, United States, Turkey, Spain

RERcp RERpp RER_GV(
RERcp 1.000 0.849 0.224
RERpp 0.849 1.000 0.163
RER_GV(Q 0.224 0.163 1.000

Table4-3 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 ithie data base they are deflated using the
consumer price levels calculated befdPect).

1000

0001 Q& . (66)
L Qwo

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 corfcgpaaiural factors

driving price competitiveness that were treated previousigli@WBAL VALUE CHAIN

MEASURES Note also that both indices can take a bilateral and sectoral dimension which

suitable for disaggregatethta 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 ParticipatioDEXFVAPSH), it is the foreign value added in
exports, as a percentage of total grogsoets 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 updatedkeaskaces

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 discreiparcome from the fact that

both data base are based on different revision of the System of National account, SNA 1993

and SNA2008 respectively, for which major reform in reporting standards in regard of R&D



and Capital Investment, Processing trade, Miedhanting have led to downward estimates
of IV.

For the first second stage of our empirical strategy this problem is circumveansast 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 proja¢ied 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 20i@ cladue.

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 finpbndered measure and the value in the 2@t8ion is 1,6% and

1,9% for IV and FV respectively, so it is expectechaveno major repercussion in the bias

of the final elasticity estimations.

Figure 6-10) and Figure %-11) shows howParticipationthe andPositionindexes move
between 1995 and 281 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 indemax@ whit a

deceleration trend startirgince 2011.
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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 Figug}, {t

is possible to recognize that there no straightforward effettteqgdredictors on T Trade
Balances) The main reason for i visual resultis that theentire data set is highly
disaggregated in terms of product categories, reporting countries, and partner countries. Log
correlation suffers from unobserved variable @feandthe unweighed schemes drivethe
regression trends close to zesiope 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 measuresith the trade balances the aggregated dat8pecifically, in the case

of GVC_Pos, itis possible to identified a positive effect on TV, alternatively GV&xXesrs

a negative effect on it, a matter that will be validated within the empirical strategy.
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Figure 4-12 Correlation Matix for the aggregated data setample 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 xjfeated
findings such as positive estimatestia elasticity of trade balances to the RERherefore,
additional data analysis and visual representation is presented to shed some light on the
unprecedented results.

The chapter starts by presenting estesaof the first age of the empirical strategy. An
adaptation of the original null hypothesis testing is done to consider the negative magnitude
in estimates othe Trade Balance elasticity to the RERherefore, evaluation of the
hypothesis is performed net value changes instead of absolute changes in magnitude only.
Some premises are preliminary established at the light of the initial reSattsnd stage

analysis id0 corroborate and test first stage findings.

Finally, the level of influencen dasticity valueof using RER_GVC instead the traditional
RER deflated by consumer pricisstested. Additionally, some insights on the direct effect
of the GVC measuresn trade Balances are presented to corroborate preliminarily, that

coefficients followthe conventional values.

38 Exchange rate elasticity to trade balance are expected to have aegatjmitude, when the relative price
measure reflects the level of pricesadfiome 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 Figures{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, Globdue&/&hain 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 Piipationinto Forward (dFw) and Backward (dBw)
linkagesis displayed in Figurest2). It shows that Backward linkages are mostly responsible

for the negative effect of GVC Positioning on trade balances. Forward linkages contribute
more to trade balancegspite the fact its mean value is negative. A main concern arises from
the value and dispersion tiie Trade Balance elasticity to the RERhich displays both
negative and posie values. Positive values the estimate of thlasticities are
counterintutive 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 sutsections.
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Figure 5-2 Direct effect of variables on trade balances: GVC Participation is decomposed.



5.2. FIRST STAGE RESULTS

Table 6-1),dis pl ays the results of the b estimates
(39 . These results are gener al estimation of
omissionsincethey are defined as in tlyeneral specification. This is done in erdo treat

as exogenous the variables that i mpact the
enforces particular bias. Since dynamic models with L¥Dgtimation of fixed effects,

suffer fromerror correlation biases if T length of the panel struciishort. This effect is
however dismissed since the gener al i nterest

each T dimension of the regression subset is comparable.

In order to account for the T bias effect of OLS regressions, additional estimatef b f or
aggregated version of the panelesentedinlabdeur e i n
(6-2), and Tablg6-13).

3% 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 ***

Table5-1 Beta estimates by stdettingOLS method iT=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 *x* 0.0815
ITA -3.8749 *x* 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 ***

Table5-2 Beta estimateby subsetting OLS method 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 ***

Table5-3 Beta estimateby subsetting OLS method in T=1.



Note that each iteration exhibit significant heterogeneitytie magnitude and sigo f
estimatesThe intriguing fact is that sontke Trade Balance elasticity to the REghibit a

b

positive sign, that is, countries will display positive responses of trade balances after a real

exchange rate appreciatio®n averagehereare 19 countries witmegativev a | u e s
acrossall iteration, that is 56% of the country sample rougAlyditionally, in the iteratios

for

with T lengthier than 1, the amount of countries exhibiting the conventional sign (negative)

across all time periods &ven lower, 4 for the when T=4 and 8 when T=2 respectiValy.
addresghis issue visualization techniques and quantitative analgsimplemented. i6m

here onwill look at both changes in the value of the elasticity estimates, and absolute changes

in their magnitude.

RER elasticity (B)

Figure 5-3 Null hypothesis formulation: Second stage of the enadistrategy.

There is nadifferentiablep at t er n i n t he est i mahtTedoasitis f
evident from Figure®3).b seri es i n s o memow asumthercase ef
Bulgaria (BGR) and Cyprus (CYP) in Figur@4), and Austia (AUT) and Poland (POL) in
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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).
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It is interesting that elasticities tend to converger when they are calculated during the
aggregatedPeriod 2 subsequentlytheir disperssion increases gradually during period 3 and

4. Overall, mean values are negative as suggested by thdaret@aeconomic principles.



Most of the elasticities increase during period 1 and 3, thus, it suggests there is unservable
factors impacting elasticities that are Period spetifes were not accounted in the orginal

speficiation

—

B: Real exchange rate elasticity to Trade Balances

Period

Figure 5-6 Overall distribution of Beta series by T.

In the distribution of GVC Positioning indexéscrossall the aggregated periods follow a
similar trend asin the casef the Trade Balance elasticity to the REBb there are initial
insights of a possible effect of GVC Positioning on the magnitude and sgghimiate of the
elasticities. More precise data exploration through visualization techniques is performed in

the next suisection.

40 The GVC Posibning indexes aréeflated by GDP to include the country side effect on the value added
measure.
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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 tinderstand this intriguing patternthme elasticity of trade

balances to the RERFigure 6-9) shows the interaction of GVRarticipation Measureith

t he val ue of
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Table5-4. GVC Participation venss Beta estimate for Iteration (T=4).



Mind that there is no discernable pattern in the effect of the conventional measure of GVC
Participation on b estimates, when | ooking a
Openness do not and harmonioug disi but i ons against b. Althoug!
with the GVC_Par as expected, having countries with large GVC participation to have large

trade openness index.

| experiment with new transformed measures of GVC to define if there could be anygbote
unobserved effect regarding the size of the econ@Quogyventional 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 accoutttifoeffect, GVC measures

are deflated by the GDP in local currency terms. [V in the form of Forward linkages (FWD)
and FV in the form of Backward linkages (BWD) are also transformed.
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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 measwssds e st i mat es . L
panel showshat 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 participatio

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 howegdtomogeneous disbution 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 thateraction of the GVC Position and B. A) Conventional Measure, B) GDP deflated
Measure.

When evaluating the effect &DP deflation on the interaction of GVC Participation and the
value of b. It I's find that trdeecemguatedwhenve ef f



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 structayagpstream in the value chain.
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Figure 5-10 Effect of GDP deflation in the interaction of the IV anetd A) Conventional Measure, B) GDP deflated

Measure.
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Figure 5-11 Effect of GDP deflation ithe interaction of the FV and Befg) Conventional Measure, B) GDP deflated

Measure.
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these general treadare influenced by the T bias nominated before, the visual analysis is
performed as well for the iteration with T=Eigure 6-12) shows the comparison between

the estimates of b wlyanopposingtreadhGYCPAr2gdpheyn @i

between one anothefrend 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 ©b.
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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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It is possible to identify from Figure6{12) and Figure §-14), that T length influence
significantly the visual patterns of the eff
t he estimat i on oahacbentwate@d correlfticdbte also s pidueed:1H)

and Figure §-16), that both BWD and FWD deflated by GDP in the iteration with T=2,

display opposite sideorrelatonson b wi t h respect withT#4.heir cour
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Figure 5-15 General effect of IV deflated by GDP on Beta estimates. A) Betas (T=2), B) Betas (T=4).
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Figure 5-16 General effect of FV deflated by GDP on Beta estimateBet®s (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 thErade Balance elasticity to the RE€juire a multivariate statistical
analysis as the one proposed in tempirical strategyAlthough, 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 ¢fie models are determined by trial and eprocess?. The final model

results from omitting TO and DI variabféf Equation 67), implementing the logarithm
transformation of the regressed variabE&/D and BWD are integrated into the regression

todf ferentiate the effect of itGAMi@sWwithTlargeci pat i o
than 1.

I Qo Q—2"0d 1270 t2°000 72800 71 2°000°Y T C (67)

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 determinatipar(d the adjusted
version of it .



5.2.2. ESTIMATING THE EFFECT OF GVC ON THE TRADE BALANCE
ELASTICITY TO THE RER ACROSS TIME

Results from the sel eioitematibnswehg=0,ds2anddsdareor b e
presented in Tablé{5). It is possible to identify significant coefficiendsly in the iteration

with 4 aggregated periods, the results suggest a significant impact of GVC Positioning with
upstreamness driving positively the vabfd. GVC Participation is not significant in any of

the lIterations, 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 ofhe TradeBalance elasticity to the RER

T=1 T=2 T=4
Predictors b b b b b b b b b
(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( ) -0.17 -0.18 -0.16 -0.06 -0.06 -0.06 0.02 0.03 0.02
BWD () 1.53 1.01 1.03 1.44 1.80" 3.12"
FWD (1) 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
R?/ adjusted | 0.155/ 0.180/ 0.188/ | 0.035/- 0.039/- 0.040/- | 0.044/- 0.065/ 0.077/
R? 0.071 0.098 0.076 0.026 0.022 0.037 0.001 0.022 0.027

* p<0.05 ** p<0.01 *** p<0.001
Table5-5 Results of the logarithmic model predicting Beta estimates, conventional GVC measudependent
variables



Table 6-6) shows the results when replacing conventional GVC measure b Dife
deflated counterpart. Same results are confirmed in thisngsa notorious increase in the
level of significance of the coefficientdgain, the results suggests that FV enacts together
with GVC Positioning to i stipahpogitivetelasticitiesare u e
in practice possible as suggested b{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 coefficientequas in magnitudeand signthe GVC Participation
coefficient additionally, it exhibits a satisfaary level significance. In general results
suggests that a 1% increase GVC Positioning deflated by GDP, will impact positively

elasticities by 10% roughlyyhile 0.4800fb can be attained by increec

linkages.
T=1 T=2 T=4

Predictors b b b b b b b b b
(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 6.68 9.33 9.74 2.13 2.44 2.71 8.27" 9.77" 9.95™
Posgdip—
GDPR( ) -0.15 -0.14 -0.14 -0.07 -0.07 -0.07 0.04 0.04 0.04
BW Dgdp( ) 0.56 0.61 0.11 0.15 0.44" 0.46
FW Dgdp(1) -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
R?/adjusted | 0.188/ 0.213/ 0.213/ | 0.024/- 0.024/- 0.024/- | 0.070/ 0.073/ 0.073/
R? 0.106 0.134 0.105 0.038 0.038 0.055 0.027 0.030 0.022

* p<0.05 ** p<0.01 ***p<0.001
Table5-6 Results of the logarithmic model predicting Beta estim&@Bs? deflated5VC measures as independent
variables.

of



Fixed effects in aggregated time periods are not significant, but they confirmed based
esti mat i o ntivepwhictbimpdies that positiyeavaluessultfrom the interaction of

GVC Position and Participation, and some other fadtwas arenct observedwithin this
analysis Similar generakesults are obtained when lagging the GVC meadwydsPeriod.

The results confirmed all the above mentioned effects, with BWD dominating again the net

effect of GVC Participations. The results are presented in T&lg (

T=4
Predictors b b b

(Intercept) -1.10 -0.89 -0.61
GVC Pargdpld] ) 0.48 .
GVC Posgdpld— 10.18" 11.85" 7.17"
GDPR({ ) 0.09 0.09 0.06
F(T=3) 0.02 0.03 0.04
F(T=4) 0.09 0.11 0.12
BW Dgdplg( ) Q.45
FW Dgdplg(t) 0.33
Observations 102 102 102
R?/ adjusted R 0.098/0.051 0.101/0.054 0.085/0.038

*p<0.05 ** p<0.01 *** p<0.001 .p<0.1
Table5-7 Results of the logatimic model with lagge@VCvariables

5.2.3. THE MAGNITUDE OF THE TRADE BALANCE ELASTICITY TO THE
RER

Turning back to the original empirical strat

is investigated to define ®Proposition 2and Proposition 6 bhold. The Specification of



Equation 84) is implemented in log termmstead of differential termsard results are
presented in Table{8).

Table5-8 Results of the logarithmic model predictimagnitudeof Beta: All Betaobservations.

T=1 T=2 T=4
Predictors | b| | b | b | b | ] | b | b | b | b | b | b | b
(Intercept) -6.34 -3.40 -4.32 -1.31 -5.95 -6.73 711 -4.36 -4.52 -4.55 -6.68 -3.23
GVC Pargdp | -0.21 -0.33 0.54 0.57 1.26 1.27
)
GDPRT ) 0.24 0.09 -0.01 -0.02 0.32 0.36 0.29 0.29 0.30 0.30 0.28 0.26
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 9.08  -17.40 -22.71 | -2.95 -4.71 -8.95 0.11 -1.35 -6.47
Posgdpty - -
BW Dgdp { ) -1.79 -1.61 -0.38 -0.21 -0.29 -0.09
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
R?/adjusted | 0.095/ 0.142/ 0.228/ 0.256/ | 0.205/  0.200/ 0.205/ 0.225/ | 0.176/ 0.176/ 0.162/ 0.184/
R 0.030 -0011 0090 0091 | 0127 0135 0127 0135 | 0131 0124 0110 0.126
*p<0.05 **p<0.01 ***p<0.001

The preliminary results confirmed that GVC Position deflated by GDP is the main

influencing variable in predicting the magnitudetbé elasticity of trade balances to the

RER It offers rather a modest significance leweliteration with 1 aggregation period,

regressions for other iterations also estimate a negative coefficient for GVC Posjtimuting

with no significant {statistics. GVC Participatiois differently inconsistentlong the results

for each iteration andat significantprobability of t distributionbellow 0.05 probability.

However, these results reflect the comprehensive behavior of bothveasid negative

est i

mat es
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only negative values, so to proceed with conventional valudsedifrade Balancelasticity
to the RERResults are displayed in Tablg).

T=1 T=2 T=4

HELIES | bl |6l | b] | bl Ib] [Bb] | b] |b|| [b] [b] [B| |b]
(Intercep} -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 Pargdpl() | 328 -322 077  -0.69 157 127
GVC Posgdpt -0.10 -13.74  -29.34" -26.57" -5.25 -8.73 -10.54 446  -882 -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 { ) -3.96" -4.11 073 071 040 -019
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) 023 022 012 -0.26
F(T=4) 014 011 011  -0.17
Observations 19 19 19 19 36 36 36 36 78 78 78 78
R?/ adjusted R 0.283 0.423 0.585/ 0.596/ | 0.171 0.143 0.178 0.182/| 0.136 0.141 0.133 0.153

/ / 0.425 0.395 /- /- / -0.023 | / / / /

0.078 0.201 0.000 0.000 0.008 0.050 0.042 0.033 0.041

*p<0.05 ** p<0.01 *** p<0.001
Table5-9 Results of the logarithmic model predicting magnitude of Betdy negativeBeta observations.

Consecutive result enhances in the significance level of the coefficients, this time a negative

effect in the magnitude of therade Balance elasticity to the RBR an increment in BWD
(FV). Notice that even when the coefficient of GVC Participation tssigmificant, its level

of influenced is absorbed by FV, meaning that overall FV is the channetitikiatthe
negative impact of GVC Participation on
and GVC Participation are equivalent in value, but thegolne significant when they are

estimated in FV.

When evaluating onl in Taple 10t G doskonihgi betames s

t he

of

inconsistent across iteratioh®r regressiopwith b est i mates in 1 and 2



coefficients of GVC Posibtning deflated by GDP are negative, while it becomes positive

in

some of the regressisfor the iteration with 4 aggregated periods. Note that iterations with

T=2, displays better statistickan any other iteration groupspecially, the first regressio
which explaist he majority of the wvariance 1in
coefficient of determinationY ). See that omitting GVC Positioning from iteration with
T=2, do not affect significantly the coefficient of determination, which iegplthat

ma g ni t u desscoaditional on5\¥C Positioning, when estimates are positive

T=1 T=2 T=4
Predictors | bl | B | B] [ b I®] b | B] [b] [b] [B] [B] [B]
(ntercept) | -4.05 -3.02 -507 -1.88| -569 -550 -555 -3.87|-057 -0.92 0.26 0.86

GVC Pargdp 0.97 1.15 145 154 0.58 0.44

() o=

GVC -4.48 -5.34 -8.11| -1.68 -2.96 -9.32 | 2.92 2.18 -3.75
Posgdpt:

GDPRT ) 023 020 028 0.15| 0.36 036 033 0.31| 010 0.10 0.04 0.04
BW Dgdp () 0.81 -0.08 091 0.01 0.22 -0.41
FW Dgdp () 0.96 1.27 0.85
F(T=2) -0.11 -0.14 0.05 -0.19| -146 -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

Observationg 15 15 15 15 32 32 32 32 58 58 58 58

R?/adjusted| 0.255 0.249 0.236 0.248| 0.293 0.292 0.221 0.296| 0.276 0.267 0.250 0.289
R? / / / /- / / / / / / / /
0.052 0.124 0.028 0.053| 0.189 0.216 0.106 0.160| 0.190 0.197 0.161 0.189

* p<0.05 ** p<0.01 *** p<0.001
Table5-10 Results of the logarithmic model predicting magnitude of Beta: @uditive Beta observations.

Results in the first regression of the iteration with T =2, suggests that themimter
balance effect of GVC Position @ains of magnitude ipositiveb due to clanges in GVC
Participation This effect is however naignificant asevidenced from its t statistic one

wants to explain the lack of significance of GVC in positive mageitsd o f b, 0

t

ne

he

c

an



of the following scenariot f positive values of b are condi
high BWD linkages in GDP terms; the fact that a country moves further updiye@aucing

it BWD level, reflectsthat it rely less in dreign input content of exportsyhich instead

reducathe positive gains ithe Trade Balance elasticity to the REBRBckK to its conventional

value in negative term&o, when a country moves further upstream be interpreted as the

country movingbackfrom added value trade to gross trade. Therefore, additional positive

gains are grantednly by increasingboth BWD (FV) and FWD (IV) proportionally, or

increasing BWD over F{Downstream movement)

Note that this positive effect in elasticity is only possilflthe upstream position is held
constant or the Country moves downstream in the value chéims explains why both
coefficients of BWD and FWD are positively sigmowever magnitude of the coefficient

cannot be asserted since they remain statisticedignificant This also explains the fact that

GVC Positioning becomes |l ess significant [
estimates, since positive movemenfsGVC Positioningcan result in both positive and

negative changes the valueo f. Albernatively, negative movement of the position index

wi || result i n However,ithese assumgtians anyy haddf if tieunter

balance effect of GVC Positiggroveto be significanin the second stage of the empirical

strategy

Alternativdy, thereduction in the magnitude oégative estimates éfdue to upstreamness

in GVC Positioning can be interpreted as following: sibe@re interacting in value added
trade, acountryis positioned upstrearand maintairs a dominant share in domestialue

added contribution to exportsh& complementarity with foreign inputs exertpasitive
spilloveron the demand afomesticvalueaddedafter arealdepreciation occurd.his means
thatthe change in demand dueaaost reduction in foreign inpuddter a real appreciation

will be larger idomestic added value than it wik inforeign value addedt turns out that
ultimately positive larger demand for domestic value added will be represented in positive
gains in gross trade balanc&sis holds only if theBWD 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, co



Figure ©6-17) repreent graphically theabove explained argumentation. If the intuition

regarding the impact ¢fV and GVC Position n b v al u eisexpest ecdo rtrheactt ,b ii
non monotonian its first derivative inGVC Positioning(see Equation®g)). That i s, t h
order is reverted as bnommoaatoei@is @& .Posialbot he ot I
any increase i n FV wiNotethatihtisblearea pogtiecchangeso s i t i \

in GVC Positioning can be associated with bothposti and negative values
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Figure 5-17 Graphic representation @he 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:



1. The Trade Balance elasticity to the RERositive(b):

a. Positive changes in Backward Participation in GVBWD), influences
positively the value othe elasticity ). Alternatively, negative changes in

BWD produces a reduction in the valuebof

b. Positive changes in the position index in GVGVC Po3, influences
negatively the value ofb. Alternatively, negative changes iGVC Pos

produces a incremenin the value ob.

2. The Trade Balance elasticity to the REERegativgb):

a. Positive changesni Backward Participation in GVCBWD), influences
positively the value ofhe elasticity ). Alternatively, negative changes in

BWD produces a reduction in the valuebof

b. Positive changes in the position index in GVGMVC Po$, influences
positively the value of b. Alternatively, negative changes iGVC Pos

produces reductionn the value ob.

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 accaxlihg literature analysis, the
Global Value Chain Positioning perform a fundamental role in defining the magnitude and
nominal value of theTrade Balance elasticity to the RERurthermore, the Global
Participationitself is less influencing in its aggratgd 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 generatingade balancelasticity reaction.



Therefore, the following 7 specifications have been dddehe general empirical strategy
to isolate the decomposed effect of GVC Participation, and the net effect of GVC Positioning.

Regession (3

QYEAQQO | Q7 "2QO0FQRE 0 QN Q2 QY "QQI Q2 "O¢w TTUQO

- 8 (69)
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Regression (3b):
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Regression (3c):
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Regression (4a):
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Regression (6):
QYEdQQo | Q@ 7 Q0 IR 00N 2 AY QQH oD Qo 75)
"QA00Q0 | Q06

The sub sebf Regression8 isolates effect of the components of GVC Participafldre sub

set of Regressions 4, integrates the decomposed element of GVC Participation together with

GVC Pogioning, if findings in the first stage of the empirical strategy are consistent, these

set of regression constitute the ultimate un|
6 i solates the effect Rds GIViICandasfare fireésemgedin n i nf
Table 6-11) and Table §-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 201@} a relative price measure.



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**x 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*** 5.088*** 5.938***
FIN -0.798*** -1.318*** -1.338*** | -0.864***
FRA -0.741%** -1.173%** -1.002*** -0.59%**
GBR -4 54Tr** -3.882*** -3.326*** -4, 17x**
GRC -0.693*** -0.783*** -0.934***  1-0.897***
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 -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%xxx -1.589*** -1.778%** | -1.877**
TUR -2.299*** -2.672*%** -3.041*** | -2.566%**
USA 1.688*** 1.761%** 1.768*** 1.714%x*

Table5-11 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 =174 -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***

Table5-12 Estimates of Beta when using RER/Cas the RER measure.



On average 18 out of 28 estimates offadd di spl
balancego RER it is roughly 65% of the country sampleheir 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 evidencestgporting the argument Rropositions

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 likety that estimates follow a differential

bias when they take whereas positvaegative values depending on the variable of interests
and the methodology of evaluation. More precisely, it is expected that when controlling for
GVC Participation, specificallthe 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 he conventional sign, and it will reduce when they are positive.

On the othehand,biaseseffect of GVC Positioningn the net value df are expected to be
positive for negative estimates of b, and ne
interpreted am r eduction in the value of b when <co
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 countrgmely upstream positioning and

high BWD linkage Relevant cases are identified and scrutinirean attempt to shed some

light on thispuzzle Ultimately a regression of biases will corrobomateefutethe assertions

in the initial premises.

The choice of deflating GVC measures by GDP becomes irrelevant when integrating the
measures directly into the specifications. E
conventional or GDP deflated nsaes, 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 D
on the bias effeatf a variable ofnterest. For this purpose, the distribution of changes based

on Specification 1 is analyzed in several cass,complementd by quantifying thenumber

of countries that behave accordingly to the results of the first stage in the empirical strategy.

Looking at the most generalized form of comparig@tween Specification 1 and 2, to
understand the effect of GVC Participation o t h e b i astieed thad dn averagei t
estimates of b ,asrewdenped s iFigurédg)ecandypretidted m éhd first

stage of empirical strategylowever, the meanofica nge s i n closetzerewhiohf b ar e

suggests the fact théte elasticity of trade balances to the R&R not deterministic in GVC
Participationalone. When di fferentiated distribution by

positive b are more positively biased than n

[

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 alarigigure (619), are very
simila,t hey both indicate positive biases in bot
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 definnghe val ue of b, s

n

contribute either positively or negatively w
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Figure 5-19 Distribution of changes in the value of B for Spec. (1) &dA) All values, B)Positive and Negative Beta
differentiated

Whenrevisingthe ndi vi dual ¢ ha nigRegare ¢-20), afteh entrollad fore o f
GVC Participation and Positioningstimates exhibit generally a positive biased, Negative
estimates display a moremarkable 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 elagtities due to the ambivalent role of GVC Posititims phenomena is later

tested in the regression analysis
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Figure 5-20 Individual changes in the value of Beta: Specification (4).



After revising only,2t he changes in values of positive ¢
Hungarysuffers of @ extremepositive bias which is representelly negative change of

170% compared to the uncontrolled estimate. The magnitude of the change is due to the fact
thataft er contr ol | i ngtuimsback o bssantemntionaetgabive ¥adue.i mat e,
As for the rest of the estimates they diffiethe nature in their biases.

DEU p.value

e e

HUN

15 ) 05 0o
Change in the value of Positive Betas

Figure 5-21 Individual changes inhte value of Beta: Specification (4).

The case of Hungary is further scrutirdze determine if the findings during the first stage

of the empirical strategyhald Fi r st , analyzing the change 1in
itisidentifiedthatthe e i s a decr easi rFiguret@r2® displays anlargeh e v al u
decrease from Period 1 to Period 2, these changes involves changes between final years in
the 906s, and the first 4 years of the 200086
and 2010.
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Figure 5-22 Changes in Beta estimates: Case of Hungary.

Looking at thechanges of5VC measuran percentage terms in Figure-283), during the

same periods in Hungary, reveals an interegtattern. Overall there is significant increase

in the Positioning during the first years o0
decreased in the level of BWD, while changes in FWD are less accentuated. According to

the results in the first stage tleesituations 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 2061®. that this process is cyclical since

Hungary @es upstream and downstream repeatedly during the sample years. Therefore, the

b estimate of the gener al specification mas/k
when controlling for GVC measures the resulting biases dissipate toward the coralention

sign.
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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 i
the sibset of regression of specification 3 and specification 1. Figi&)(shows the

interaction of FWD with the general Specification &ted as Specification 3a; while Figure

(6-25), shows the interaction of BWD with the Specification 1, noted as Sgewfin 3b.

Notice the amount of significanéecreases 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
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Figure 5-25Individual changes in the value pbsitive Beta: Specificatiof3b).

Thereisl ess t o say with respect biasesAxehidemcgdéns i n t h

Figure 6-26), theystill exhibit a lot of heterogeneityHowever,as hi ghl i ght ed be
estimate for Hungary turns from positive to a conventionghtiee value when introducing
BWD in the general specification instead of FWDonfirms the fact thaBWD(FV)

contributes majorlyviththeposi t i ve bias across positive est
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Figure 5-26 Individual changes ipositiveBeta: A) Specification 3a, B) Specification 3b.

When inteacting GVC Position is interacted in the general specification with the
decomposition of GVC Participatioan interesting finding pois out;as shown in Figure

(6-27), when comparing the general specification with the interaction between FWD and

GVC Positioningindex together (Specification 4a).h@ level of consistency increases

compared withthe alternative Specificatiorb4Figure ©-28)), that integrate BWD instd

of FWD. It may be possible due to the fact that FWD reflects the complementarity effect that
drive posit i ve.lAyernatively, it eosid alsmietthatsontoofling fbor FWD,

GVC Positioning exerts a ntaisissypeaosdurther exporee f f ect

in the regression analysis within whiten this section.

EitherFWD and BWD are irrelevant in defining t
positive. As evidenced in Figuré-29) and Figure (630) the pattern, the directicand the

magnitude of biases variate insignificantly when FWD is integrated in the general
specification, instead of BWD. This implies, that facidren integrating GVC Positioning

together with the elements individuatheeffect onthes a | u €o notfbllovba discernable

patter, it may be due to the complex interaction of GVC Positioning in the adjustment process

of positive estimatés. Integrating both BWD and FWD together with the GVC Positioning

offers slightly an improvement in tle@nsistency ofhe direction of biases.

43t is related tahe ambivalent role gBVC Positioning between premises 1b and 2b.
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Figure 5-27 Individual changes imegativeBeta: Specitation 4a.
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Figure 5-28 Individual dhanges imegativeBeta: Specificatiodb.
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Figure 5-29 Individual changes ipositiveBeta: Specificatioda.
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Figure 5-30 Individual changes ipositive Beta: Specificatiorb4
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Figure 5-31 Individual changes ipositive 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 strategyNote that premises 1b and 2b guarantee that the magnitude of elasticities
converges to zero, the more a country is positioned upstream, and the lagBadcksrd
participation The identification of the effects is straightforward when the premises are
evaluated separately. Nonetheless when one wants to interact both GWiGnigsand

BWD contribution, acounter intuitive circumstances can take pla&e:increase in BWD
contribution can be accompanied by a reduction in GVC Positioning, whiskesa conter
balancing effect in in the both cases of positive and negtitévelasticity of trade balances

to the RER

So the four qualitative diagnosis test is performed to corroborate the stablished relations

empirically in the first section:



91 Diagnosis (FV)tests the validation of empirical premise drad 2ain both positive

and negative estimates of ©b.

91 Diagnosis (GVC_Pos): tests the validation of empirical preisand2b in both
positive and negative estimates of ©bD.

91 Diagnosis (GVC_Pos and M) teststhe validation of empirical premiseban
negati ve ead1laimpositevesestonatesbThat is, GVC Pos effect prevails
over the BWD effect in negative estimates, and oppositely BWD prevails over GVC

Pos positive estimates.

1 Diagnosis (GVC_Posind FV}2: tests the validation of empirical premise 2a in
negative estimates of b, and 1b in posit.i
over the GVC_Pos effect in negative estimates, and oppositely GVC_Pos prevails

over BWD positive estimates.

Resuts of the qualitative evaluation for comparison of the general specification with
specifications 3, 4 and 4c, are presented in TaBE3). When giving prevalence to GVC
Postion effect over the BWD effect in positive estimates results is a larger nurhbairect
predictions, which is contrary tothe resudt§ t he regression wmf posit
Table 6-10) in the first stageGenerally, the Diagnosis (FV) domain in the number of
corrective results over all other Diagnosis tests, which imphat overly controlling for
Global Value Chain Participation only will improve the level of consistency of biases, and
that Backward participatioexplains better the biaxf the elasticity of trade balances to the
RERthan GVC Positioning-our specific cases are identified for which none of the premises
hold across the evaluated specification, the movem&@VC variables is presented in
Table@-14).



Spec. (3¢) Spec. (4c) Spec. (4)
. . . .. Diagnosis Diagnosis| . ’ ; .. Diagnosis Diagnosis| . . . .. Diagnosis Diagnosis
ISO3 Beta bias D'?g{’,;’s's D'(aé'\’,‘g's (GVCand (GVC and D'a(ﬂnv)“'s '(3('33\??2';) (GVCpos  (GVCpos D'a(‘g’,‘)’s's '(Déa\?g°z':) (GVCpos  (GVCpos
FV)1 FV)2 POS) and FvyL  and Fv POS) and FviL  and Fv
AUS  Positive
AUT  Positive
BGR Positive a a a n n . o . . . . .
Negative Negative Negative Negative | Negative Negative Negative Negative | Negative Negative Negative Negative
CAN  Positive Negative Negative | Negative Negative | Negative Negative
CHN  Positive
CYP  Positive a a a n n . o . . . . .
Negative Negative Negative Negative | Negative Negative Negative Negative | Negative Negative Negative Negative
DEU gEEdRIE Positive  Positive ~ Positive  Positive | Positive  Positive  Positive  Positive | Positive  Positive  Positive  Positive
ESP Negaive| pogive posiive  Posiive  Positive Positive  Positive  Positive  Positive
EST giCUalE Positive Positive Positive Positive Positive
FIN  Positive Negative Negative Negative  Negative Negative  Negative
FRA [ECELES Negative ~Negative Negative  Negative Negative ~ Negative
GBR MEEdE Positive ~ Positive ~ Positive  Positive | Positive  Positive  Positive  Positive | Positive  Positive  Positive  Positive
GRC Positive
HUN  Positive
IDN - REEdEME Positive  Positive Positive  Positive
IND EESIE Negative ~ Negative Negative  Negative Negative  Negative
IRL ~ Negative Positive Positive | Positive Positive
ITA [ Positive Negative  Negative Positive Positive | Positive Positive
JPN  Positive
MEX JECSiS Negative  Negative Negative  Negative Negative  Negative
POL  Positive
SVN  Positive
SWE Positive
TUR EeSilve Negative ~Negative Negative  Negative Negative ~ Negative
USA  Negative positive Positive Positive Positive Positive Positive
Number of
correct 18 14 12 20 18 16 16 18 15 17 15 17
predictions

Table5-13 Qualitative evaluation of Beta hiases.

The specific cases are compared with 4 other cases for which the set of premises always hold.

Most of thei nconsi st ent cases correspond to

countr

United Kingdom (GBR), for which there is counter balancing impact due to the opposite

movement oBWD and GVC Positioning.



Cumulative Cumulative Cumulative Cumulative

1SO3 GVC Beta Bias sum of sum of sum of sum of

Pos Value value FWD BWD GVCpar GVCpos
changes changes changes changes

Detail of movements in GVC Measures

BGR | -0.093 4.322 0033 -0006 -0.085 -0091  00es | UPstreammovementin Positive beta: BW
change isiegative

CYP|-0065 1.342 -0052 0011  -0049  -0038 0054 | Upstreammovementin Positive beta: BW

change is negative

DEU | 0009 3086 0060 0036 0038 0074  -0002 | DoWwnstreammovementin Positive Beta: BY

change is positive

Upstream movement in Negative beta: BWI[

GBR | 0.015 -4.547 0.367 0.013 0.002 0.015 0.011 . e
change is positive

AUS | 0026 -2.867 -0047 0024 0003 0028 0020 | Upstreammovementin Negative beta: BW
change is positive
CHN | 0.025 0277 -0291 0019 0008 0027 0010 | Upsteammovementin Negative beta: BWE
change is positive
HUN | 0159 1.869 -2.149 0.044 0.207 0.251 0.129 Downstream moyemer}tlln Positive Beta: BV
is positive
Downstream movement in Positive Beta: B|

SVN | -0.084 2.460 -0.399 0.033 0.046 0.080 -0.009 . -
ispositive

Table5-14Irregular cases of biases.

5.3.3. REGRESSION ANALYSIS OF BIASES

In order tounderstandhe counter balancing effects a senésegressions 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 thades of specification dre displayed in dble 6-15).

The fird 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 theres 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 b as previously stablished. However, l ncr
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 anodestpositiveinpact on Positi ve eersnantvareablees of D

will be BWD in positive values of ©b.

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

R?/ adjusted R 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

Table5-15 Bias regression: Specification 4.

When regressing the biases estimates calculated by comparing Specificatidraéle (6-

16) theresultso f t he ef fect of GVC measures on posi
Additionall vy, significant results are obtain
The most significant finding is again that tteefficient of changes i6VC Positioningnot

only changes in sign and magnitude when GVC Participation is decomposed, but this time it
exhibitsslightly a lower magnitude compared with the coefficient of FWD. The difference
betweenboth coefficients are roughly zero. This supports the resulttheofqualitative
evaluation of biases, that indicate that GVC
are negativeinstead it iBWD the main determinant of RER valu#&s this caseWhile it

contradicts the premise 1b of the first stage results.



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. 171.9%

Cum.GV Cpos 102.17 -9.95 229.30 -6.22
Cum.GV Cpar 0.48 -21.71.
Observations 10 10 18 18

R?/ adjusted R 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

Table5-16 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 RIBRig positive:

a. Positive changes in Backward Participation in GVBWMD), influences
positively the value ofhe elasticity ). Alternatively, negative changes in

BWD produces a reduction in the valuebof

b. Positive changes in the position index in GVGMVC Pog, influences
positively the value ofb. Alternatively, negative changes iGVC Pos

produces a reduction in the valuebof
2. The elasticity of trade balances to the RBRI{ negative
a. Positive changes in Backward Participation in GVBWD), influences

positively the value ofhe elasticity ). Alternatively, negative changes in

BWD produces a reduction in the valuebof



Repeating the qualitative analysis for biases estimated based on of the comparison with the
Specification 4c, with theew set of premises. Results are reported as follows:

Spec. (4c) New Spec. (4c)

Diagnosis Diagnosis
(GVCpos (GVCpos
and FV)Q1  and Fv@

Diagnosis Diagnosis
(GVCpos (GVCpos
and F\V)1  and FVR

Diagnosis Diagnosis
(FV) (GVCpos)

Diagnosis Diagnosis

ISO.r  Beta bias (FV) (GVCpos)

AUS Positive
AUT Positive

BGR Positive Negative
CAN Positive | Negative Negative

CHN Positive
CYP Positive | Negative Negative
DEU  Negative | pgsitive Positive
ESP  Negative

EST  Negative | positive Positive  Positive  Positive Positive
FIN Positive Negative Negative Negative  Negative

FRA Positive Negative  Negative Negative  Negative
GBR  Negative
GRC Positive
HUN  Positive Negative
IDN Negative Positive  Positive Positive  Positive
IND Positive Negative  Negative Negative  Negative
IRL Negative | positive Positive Positive Positive
ITA Positive Positive
JPN Positive
KOR Positive Positive
MEX Positive Negative  Negative
NLD Positive Negative Negative
POL  Positive
PRT  Negative Negative
SVN Positive
SWE Positive
TUR Positive Negative  Negative
USA  Negative Positive

Number of correct
predictions

18 16 16 18 18 16 16 18

T a bs-b7cRaiitative 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 alsdeet that the number of correct
prediction of theDiagnosis (GVCpos and F\2 are indifferent to the correct prediction in
Diagnosis (FV) Which confirms thaBWD is the main determinant of the value Tihe
elasticity of trade balances to the RER).(Gererally, the null hypothesis that GVC

participation reduces the magnitudes of b is
when b is negative. It is then confirmed th
participation affects positively the valeef . Al di t i onal | y nanmenotonce a t hat
in its first derivative in FVisr ef ut ed. l nst ead i tmoneteangadlyct ed t h

increasesvith BWD, due to the facthat GVC exhibits increasing returasn t he val ue o
conditional on posive changes in BWDThe graphical representation is displayed in Figure
(6-32).
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Figure 5-32 Graphic representation of the effect of GVC Positiomdaflated by GDP and FV on Beta: corrected
premises.

54 THE EFFECT OF RER GVC ON b ESTI MATES

When integrating the RER_GVC as relative price measure in the general specification, very
heterogeneity results is measured in the biases values. There is ncatliscpattern in the
direction of biases in neither panel A or B in Figuse3B). 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 trhagleinvolving a third country
competition scheme. Therefore, it does not measure the impact of GVC positioning or
backwardcontribution of inputs, but how relevant are price changes in competitive sectors
participating in added value trade.
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Figure 5-33 Individual changes in positive Begpecification 1 and :2A) Positive values of Betd) Negative Values of
Beta.

Considering the interaction of GVC Participation and Position in the generaficgi#on,

when using RER_GVC as the relative price meadinige positively the valuef the biases

when b arFgure@®3d)i tdivepl ay t he biases for posit
Specification 4 and 5. Substituting RER_CPI by RER_GVC givexdst of the changes a
positive direction which implies a negative
GVC Positioning and Participation, this i€ansistentvith the finding in thesecondsection

of the empirical strategWlternatively, sam compari son for negative Vv
most of the biases accommodate to the results of the seemedaftthe empirical strategy,

with some heterogeneity across the estimates. This suggests, that RER_GVC are also

subjected to intrinsic biasepecific to GVC measures.
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Therefore, the assertion that using RER measures that take into accoustdimeal

l inkages in added value, will provide esti ma:
positioning of GVC in trade regressionnoet 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 liteature is largely diverse and lack of consensus in magnitude and range of
the estimations. As nominated originally (Ruhl, 2008)anii | nt er nat i onal
Pu z z it epases different determinants in explaining the lack edctiveness and
heterogeneity in magnitude of these elasticity. Many of the determinants proposed by the
literature, such as: variable mark upbanges inmarginal costand the role of strategic
complementarities in price setting&iti, ltskhoki, and Konings 2014}Bussiere, Gaulier,

and Steingress 2016)has been taken into account in the definitiorthef 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 cBbtarginal cost that are assume to

change over time equally across destination countries and products.

The discussion here presented, assumeslti@elasticity of trade balances to the RBR (

is predominately the variable that account for the excheatgdransmission effect that have
been treated along this workhe 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 gration and Positioning in Global Value Chains
proposed byKoopman et al. 2011 Although these measures have been proven less efficient
when its calculation uses Net Export values as a deflating referencarfirsned that GDP

as a deflator reference in the definition of these measures is more accurate when predicting
estimates ofhe elasticity of trade balances to the R&Rhe aggregate levalltimately the

relative price measure elaborated(BPyatel, Wang, and Wei 2011% taken into account to
understandf 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 Podlioning onthe elasticity of trade balances to the RERhmed, Appendino, and

Ruta 2017)(Haltmaier 2015), while it point out towards a general reduction in the elasticity

El



by the direct influence of GVC ParticipatiofAimed, Appendino, and Ruta 2017 heng
et al. 2016). The analysis here presented reflect three novel contributions to theufieerat

First, it uses a fixed regression model witbrdinaryweighing scheme to account for some
of the aggregation biases, and the sectoral heterogeneity exposed by the li{ekatnesl,
Appendino, and Ruta 2017§lmbs and Méjean 2010YAmiti, Itskhoki, and Konings
2014)(Imbs and Mejean 2015)Turunen, Bayoumi, and Saito 20).4)

Second, it is possible to identify and differentiate the GVC Position effect on the transmission
mechanismby implementirg a biases an analysis with the estimathd elasticity of trade
balances to the RER)(across different specifications,

Third, Positive estimates predicted (@3heng &al. 2016)are not only theoretically possible,

but they can be empirically estimated and reversed as evidenced in the specific case of
Hungary.lIt is found that approximately 45% of the countries estimatébeoélasticity of

trade balances to the REexhibit 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 dasticity of substitution across countries and

Two main drawback has been concluded within this analysis. In the first placevitdent

that graphical representations of the resultsatexccurate in identifying the effect of GVC
variables on averagalthough, theyprovide support in testing the results of the analysis, and
the definition of regression in-excluding norinfluential variables. Additionally,
determination of elasticities in fixed effect models for panels that are short in time smties le
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
estimatesof The elasticity of trade balances to the RH®. (This finding support the
argument that elasticities can take a positive magnitude as defii€theng et al. 2016)

The main conclusion of the study is that overall FV (Foreign added value in exports) is the
channel t hat drive the negative impact o f

assertion is statistically verified in both the first and second statfee @mpirical 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 controlijnfor Global Value Chain Participation only
improvesthe level of consistency of biases, and that GVC Participation explains better the
bias ofthe elasticity of trade balances to the REBERtltan GVCPositioning

Differently, the analysis of GVC Positiong effect on the magnitudes and valuesied

elasticity of trade balancestothe REFb) i s | ess straight forward
are statistically insignificant in positive
that there is negt i ve ef fect of GVC Positioning in t
conclusion produces an error type 2 in the identificationbfe ef f ect i n positi
which i mposed a fake conditionality of mover

mistalken 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 b, and correct the misinterprethavwlueon of t
of b. Namel vy, the first interesting finding
the magnitude and sign of the coefficient for cumulative changes in GVC Positioning. It

reveals an overall counter balance effect of IV changes on thet f GVC Positioning
changes in the value of Db. It reflects the f
effect of foreign input sourcing in the cost structure of firms, and drives back estimates to
traditional behavior of prices competitivessein gross trade. This counter balances effect is

lessdet ri ment al when b are positive, t herefor e
values of b once they are already positive,

are negative.

The generalization of second stage results p
with BWD, due to the fact that GVC exhibits |
on positive changes in BWD. However, initial results are useful simeg 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
decreased in the level of BWD, while changes in FWD ese 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 2006 and 2009. These diagnosis is confirmed with the

estimation of elasticities during the first stage analysis.

Finally, it is identified thaRER_GVG which takes into account the inteectoral linkages

in added value trades also subjected to intrinsbiases specific to GVC measurébe 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 tradg 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 promoe 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 relinistances

yields a net positive effect of appreciation in the cost structure of firms that consequently

impacts positively on trade balances

The main | esson here, i's that in order to
structured panels, onaust 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 investigati

is to determine the specificities of the prices transmission mechanism in its interaction with

the GVC measures.
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1.2. Trade value change spread around the mean in standard deviation terms

z

wm .
- . * o en o s commmm———emem stensm @t 8 ® -e
c
) e = s & ) corcoE————— e sse s ® Ses s .
m SR ——lmo c -
© . N —— wes o
(]
—
+—
—
2
> - o <
o SUOlEIAB( PJEPUEIS JO JagWINN
()
st
o
Y—
[}
o]

' .
2005 2010
Year

'
2000

'
1895

1.3. Distribution Characteristics

ik
12.03803

_Skweness;

-0.29155
-0.00256
1.99%

out_treat

Kurtusis

132443~

99332
66221~
33111-

sUopeAlasaD Jo N

-11.3 -8.6 -5.9 -3.2 -0.5 2.2 4.9 7.6 10.3 13
Change in trade flows

-14



2. UGANDA

2.1. Trade value change spreacround the mean in standard deviation terms

before outlier treatment.
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3. TURKEY

3.1. Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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3.2. Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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4. SWEDEN

4.1. Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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4.2. Trade value change spread around the mean in standard deviation terms
before outlier treatment.
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5. SLOVENIA

5.1. Trade value change spread around the mean istandard deviation terms,

before outlier treatment.
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5.2.Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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5.3. Distribution Characteristics
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6. SENEGAL

6.1. Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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6.2. Trade value change spread around the mean in standard deviation terms
before outlier treatment.
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7. PORTUGAL

7.1.Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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7.2.Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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7.3. Distribution Characteristics
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8. POLAND

8.1.Trade value change spread around the mean in standard deviation terms

before outlier treatment.
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8.2. Trade value change spread around the mean in standard deviation terms

before outlier treatment.

* IN

col

® 8 s ® & semss 26 e emEEE——— e mes So o
s s mes B ® seses SeIEEEEEEE————— te WS s ¢
- . e cseme————. e s . .
. e es sms ese————— e sswm .

. te m mm ome————= e s
o . ©  se eees mmmmm——= sesms s se B
. . *r commmm————e
. . .+ cnem—— . e e « s
. ® ¢ onemmmmsme wmeme sss
"o smem————— e e ° .
- o <+

suoieIAB( PIEPUE]S JO Jagquiny

. .
2005 2010
Year

'
2000

'
1895

8.3. Distribution Characteristics
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9. NEW ZELAND

9.1.Trade value change spread around the mean in standard deviation terms,

before outlier treatment.
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9.2.Trade value change spread around the mean in standard deviation terms,
before outlier treatment.
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10.NORWAY

10.1. Trade value change spread around the mean in standard deviation
terms, before outlier treatment.



