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EXECUTIVE SUMMARY

ThisTask aims t@xamineghe impact of NosfT ariff Measures (NTMs) along agricultural
and food supply chains. Specifically, it aimsagsess) the cumulative effects of NTMs
along specific GVCsand ii) the impact of specific NTMs on trade in value added by
applying quasexperimental methods

During the last forty years, the usage of NTMs has increased rapidly in quantity and
importance. Govements adopt NTMs for various reasons: with protectionist intent or to
address legitimate goals, such as protecting hesatbty,or the environment. The effect

of NTMs on trade is ambiguous. Some NTMs might positively impact trade, e.g. sanitary
and phytosanitary measures can contribute to quality upgrdmbiagtingtrade. Likewise,

some technical barriers to tradeuch as labahg requirements provide additional
information to consumers, potentially shaping consumption patterns and increasing trust,
which might be trad@romoting. Conversely, the effect is negative for other types of
NTMs, such as quotas and prohibitions, sititzey exert a significant restrictive and/or
distortionary impact on international trade.

Numerous studies have been dedicated to analyzing the impact of these measures on
international trade; however, the literature has not reaehedivocal conclusion
Moreover, there is still limited attention and research on the effed3 s on value

added trade, despite this aspect now being central due to the relevance of the processes
of international fragmentation of production and their consequences onrrgdeds

and services. This repaims explicitlyto shed light on this topic by contributing to the
analysis of the effects of NTMs on global value chains, particularly in the agricultural
sector.

We achieve thigoalthrough various researdontributions

The first study examirgethe potential trade effects of a specific trade agreement, the
Trade and Cooperation Agreement, which outlines the Bi@stit trading environment
between the United Kingdom and the European Uf@wntribution 1)! Employing a
computable general equilibrium model and focusing on trade in-aalded Fusacchia

I'laria Fusacchi a, Luca Sal vat i d¢he Jradé and Comperatdi nt er s,
Agreement for t he UXfbrd Reviewof &comomitPolicyn \dolumet 38, dsdue a,,
Spring 2022, Pages P49.
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et al. estimate the Agreement's impact on the costs of conductingEUKirade,
encompassing various naoariff barriers in goods and services. The findingseadv
disruption in UK sectors dependent on trade with the EU. However, an analysis of the
valueadded structure of UK trade flows underscores that the adverse consequences will
be more extensive, propagated throughout the economy by the backward and forward
linkages between sectors.

The second studynvestigates the effect of trade policy associated with shifts in trade
regimes on the agricultural sectof®/Cs at the global leve(Contribution 2) To
preciselyevaluate the trade effects of NTMdamid etal. initially calculate the NTMs
frequency index and coverage ratio by leveraging the panel structure of NTM tiega at
product level from the WTO Integrated Trade Intelligence PorH&lR). Subsequently,
they integrate these measures with backward fandard GVCs indicators computed
using EORA data for trade in vahaglded. A gravity model is then employed to assess
whether and how shifts in trade policy regimes impact agriculture GVC participBien.
empiricalresults indicate that the adoption of Ms hinders both backward and forward
GVC participation for exporting countries facing them. Additionally, NTMs may
adversely affect the export performance of the imposing country.

To delve deeper into these findings, the third study explores the saméubidopts a
different methodology (Contribution 3).Specifically, Nenci and Vurchiofurther
differentiate between types of NTMs to better discern their effects on GVC Tilaehe.
employ quasexperimental methodso study the causal effects of NTMsetter
addressing potential ndmearities and endogeneity issu@e results underscore that
NTMs matterandthattheir impact on GVC trade varies in a Alamrear manner with the

level of intensity. In particular, the imposition of NTMs on GVC trads hAn overall
negative impact on exporting countries, applicable to various NTM.tifmsever with
differentiated effects that are less prominent when weighted by the importance of
importing flows.

2Silvia Nenci and Dexpeiintbretal appraoach hoiassess theAaugalirmpadt of NTMs
onGVC-t raded, EGEI WP Ser/mes, 1/2024 | SSN 2785

@)fE!




!§ATMO del @

er agri-food trade modelling for policy anatysis

INTRODUCTION

In recent decades, there has been an increase in the number of NTMs. The universe of
NTMs presents significant diversity and complexity, ranging from measures that limit the
quantity of traded goods to those affecting prices, such aslamping measureand
subsidies. Some NTMs impact the characteristics of goods, such as technical standards
andlabellingrequirements, while others influence processes, such as customs procedures,
administrative practices, and public procurement policies. In the past, Niuavis
primarily quantitative restrictions on trade between countries, such as import quotas,
voluntary export restraints, and licenses. The concept of-tartfh measure” has
evolved, and nowadays, the majority of NTMs aim to achievecoommercial regulary
objectives, such as product safety, environmental protection, national security, or
intellectual property protection. Ideallusing NTMs could enhance global trade by
providing consumers with more information about the quality and safety of products,
making the market as transparent as possiae example, Sanitary and phytosanitary
measures can improvihe quality and access to distribution channels for imported
products. Some technical barriers to trade, lakellingrequirements, provide additial
information to consumers, increasing their confidence and promoting trade. However, a
problem arises when imposed standards interfere with trade flows, and NTMs can
significantly reduce exchanges.

NTMs are now a determining factor in internationatieraparticularly regarding market

access, and are increasingly crucial for both bilateral and multilateral trade negotiations.

The growing importance of NTMs requires a deeper understanding of their é¥fests.

of the analyses focus on the effect of NTMa gross tradeBut with the increasing

international fragmentation of production registered in the last decades, this analysis is

partial. This is because it fails to consider sanittcal effects- and the relative economic

and policy implications linked to the fragmentation proce$ée first effect is the so

cal |l ed A ma g n,iwherebypraducts mcuetfade easts as many as they cross

national borders. This magnification cost affects various countries through various ways

of integration imo global network production. The second effectisthe ol | ed fichair
ef f ecaffectstt hemtcountryds upstream and downstre
backward and forwargarticipation,respectively). In the case of forward participation,
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domestt trade policy measures on imports may affect domestic ~aalded content
embodied in exports to partner countries. Whereas in terms of backward integration, trade
policy measures passme benefits girotection from the local supplier of final products

on to their foreign suppliers of intermediate goodstwithstanding this importance,
studies examining the relationship between NTMs and GVCs, or even the relationship
between tariffs and GVCs, remdimited.

This work aims to contribute to a greater understanding of the role of NTMs in GVCs
participation. Within the GVC analysis, some key issues include differentiating between
NTMs on intermediate and final goods, as well as distinguishing betiW&dfs that
impose costs on the importer and those that impose costs on the exporter. In addition,
important policy implications can be derived for reaping the benefits of participating in
GVCs efficiently and minimizing the trade costs imposed by NTMs.llyiren in-depth
analysis is useful from a policy perspective to evaluate the feasibility of adopting a policy
based on NTMs, considering the ambiguous effects on a country's international
competitiveness.

We beginour indepth exploration of th&iITMs-GVC relationshipby focusing on the
specific case of the trade relationship between the UK and the EABost This first
studysimulates the effects of the WEU Trade and Cooperation Agreement (TCA) on
UK international trade and sectoral outg@ontribution ). The resultsderive from
simulations of a computable general equilibrium (C&igplel Comparedo the standard
models, it allows the computation of the value added embodied in gross tradeTfiews.
paperbeginswith a concisemodel description followed by a summary of key trade
components within the Trade and Cooperation Agreement (TCA). Subsequently, we
translate the TCA provisions into numerical formats applicable to our model,
emphasizindive cost elements of international tradiriffs, nontariff measures, border
costs, rules of origin for goods, and ramiff measures on serviceshe authorghen
delineate UK trade in both gross and vaaaeled terms, concluding with estimates of the
TCA's effectsandcomparing it to a cauterfactual scenario of no change in trade policy.
Our findingsshowthat Brexitwill significantly reduce UK trade in gross terms and value
added. The UK's integration with the European economy diminishes substantially,
leading to a contraction in regidnaalue chainsNotably, the analysis of the valtedded

Q4
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structure of UK trade highlights that tbensequencesf Brexit extend beyond traditional
assessments focused solely on gross trade changes.

The second study aims to estimate the global impabtTéfls on GVCs, particularly

within the agricultural sectqContribution 3. This comprehensive analysis spans a large
number of countries, including developing natioefinesthe assessment of NTMs at the
bilateral level and emplaeconometricsThe godis to discern a possible “chain effect"”

of trade policy associated witBVC trade To evaluate the trade effects of NTMse
authorsfirst compute NTM incidence indicators, namely the frequency index and
coverage ratio, by leveraging the panel structdrdTM data at the HS-@igit product

level from the WTO Integrated Trade Intelligence Portall®). Subsequently, we
integrate these measures with backward and forward GVC indicators computed using
EORA data for trade in valuedded.A gravity-like structural approach is adopted to
assess whether and how shifts in trade policy regimes affect agriculture GVC
participation.The Poisson Maximurhikelihood Estimator (PPMLallowsusto address
well-known econometric challenges resulting from zero bilateral trade flows and
heteroskedastic residuals in ibigear gravity equations. Bilateral estimates are
conducted for a panel of 188 countries from 1995 to 2019. These estimates are
differentiated based on backward and forward participation,Niild categoriesThe
findings suggest that NTMs, encompassing overall measures as well as specifically
sanitary andphytosanitarymeasures antechnicalbarriers totrade, particularly when
assessedhtough the frequency index, exert a negative influence on both forward and
backward agriculture GVC trade. This indicates that NTMs not only impact the exporting
nation but also have detrimental effects on the importing country and other partners,
revealirg evidence of a cascading "chain effect” stemming from this policy.

To delve deeper into these findingse third contributiorcarriesout a similar analysis

using a different methodological approach. As recognized in the literature, there is a
potentialbias in estimates due to a rlimear relationship between NTMs and G#@de

as well as potential endogeneity bias (i.e., setflection) when estimating the effects of
trade policies, given that these policy measures are not exogenous random \ambles
are likely to be endogenously determined and correlated with the trade flows and their
determinantsThe pervasiveness of these problems hampers the assessments of NTMs,
primarily when one seeks to capture the effects of the full range of NTMs chieniacte
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countries' regulatory structuréhe combination of neanandom selection of trade policy
and omitted notinearities can bias estimates, ultimately influencing policy
recommendations. Consequentlye contribution adopta quasiexperimental methd

the Generalized Propensity Score (GPS), apamametric approach for causal inference

in quasiexperimental settings with continuous treatment, to provide insights into this
complex and multifaceted phenomen&esults indicate that NTMs indeed matter, and
their impact on GV@rade varies in a nelinear manner with the level of intensity. A
consistent negative relationship is identified between the intensity of NTMs imposed by
importing countries and thagriculural GVC tradeof the exporter. This negative
relationship exhibits variability across different NTMs, with aggregated NTMs,
Technical Barriers to Trade, and Sanitary and Phytosanitary measures demonstrating a
less pronounced average negative effect atlemgls of index intensity. Conversely,
NTMs like Export Subsidies, Tariff Rate Quotas, and Quantity Restrictions consistently
manifest a negative effect, even at low levels of treatment intelgitgn considering
NTMs weighted for importing flows, the gative impact on agricultural GVC trade is
less pronounced. The study underscores that the omission <skkeslfion issues in
analyzing the effects of NTMs on GWitade can result in biased estimatesl that
addressing the heterogeneity of NTMs is ingbee. Additionally, there are indirect
effects on the domestic economy of the imposiogntry,as it relies on these inputs for

its exports. This emphasizes the importance of the "chain effect" of trade policy,
indicating that a restriction imposed byeooountry not only hampers partner countries'
exports but also affects the competitiveness of the imposing country itself.
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CONTRIBUTND1

NI N

¢tKS O02yaSljdsSyoSa 2F GKS ¢NIRS FyR /2
international trade
llaria Fusacchig LucaSalvatic?, L Alan Winters

Publishedn Oxford Reviewof EconomidPolicy, Volume 38, Issue 1, Spring 2022
https://doi.org/10.1093/oxrep/grab052

4Roma Tre Universityitaly ° University of SussexUK

Abstract
We analyse the likely trade effects of the Trade and Cooperation Agreement (TCA),
which defines the poddrexit trading environment between the United Kingdom (UK)
and the European Union (EU). We apply a computable general equilibvadel and
focus on trade in value added rather than just the gross values of exports and imports. We
describe the TCA and estimate its effects on the costs of conductingWikade,
including various notariff barriers in both goods and services. Wegasf that the TCA
will reduce UK trade significantly: total exports by around 7 per cent and imports by
around 14 per cent. In terms of value added (i.e. incomes generated), textiles and vehicles,
both of which trade extensively with the EU, suffer heawaly do services which trade
significantly with the EU, face large increases in trade barriers, and experience declining
demand from other sectors as-indudtrplsl@ages ect or s

spread the losses from Brexit widely throughdébcenomy.

JEL
F16- Trade and Labor Market Interactidtis/ - Trade Forecasting and Simulation



https://doi.org/10.1093/oxrep/grab052
https://academic.oup.com/oxrep/search-results?page=1&tax=JEL/F16
https://academic.oup.com/oxrep/search-results?page=1&tax=JEL/F16
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CONTRIBUTIOA

Do Non-Tariff Measures Impose TradeRestrictive Effects on Global Agricultural
Value Chains? A Worldwide Perspective

Mohamed Hami8l Pierluigi Montalband Silvia Nenci Davide Vurchi8

Abstract

This study aims to assess the impaciNofh-Tariff Measureson Global Value Chains
(GVCs) globally, with a specific focus on the agricultural sedbe goal is to discern a
possible "chain effect" of trade policy associated with GVC trade. To evalisi@gact,

we first compute NTM incidence indicators, namely the frequency index and coverage
ratio, by leveraging the panel structure of NTM data at theddfgi6product level from

the WTO Integrated Trade Intelligence Portal (P). Subsequently, waniegrate these
measures with backward and forward GVC indicators computed using EORA data for
trade in valueadded. A gravitylike structural approach is adopted to assess whether and
how shifts in trade policy regimes affect agriculture GVC participdtioa panel of 188
countries (including many developing countries) worldwide from 199%04® These
estimates cover a panel of 188 countries, including numerous developing nations,
spanning from 1995 to 2019. The analysis is differentiated based on drdclwd
forward participation, and NTMs categorieBhe empirical results indicate that the
adoption of NTM hinders both backward and forward GVC patrticipation for exporting
countries facing them. Additionally, NTMs may adversely affect the export pexfmen

of the imposing country. These findings provide clear evidence of a "chain effect"
associated with NTMs. The significant policy implication is that if a country increases its
adoption of NTMs (both overall and specific) for various objectives, n@ssacily with
protective intentions, it should expect to incur costs in terms of reduced participation in
GVCs.

Keywords: nontariff measures, GV&@rade, agriculture sector, gravity model, world
JEL-codes F13, F14, Q17

8 Sapienza University of Rome (IT).

4 Sapienza University of Rome (IT) and Sussex University (UK).
5 Corresponding authorRoma Tre University (IT).

6 University of Bari (IT).
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Introduction

The incidence and the intensity of N@ariff Measures (NTMs) have been increasing
over time with NTM becoming a dominant trade policy measure (Niu et al. 2018). Some
NTMs have ambiguous impacts on trade because NTMs increase the cost of production
and thg may also catalyze consumption due to the higher quality of imports (Aisbett and
Pearson 2013; Niu et al. 2018). Therefore, there has been growing attention from scholars
to investigate the effect of NTMs on trade.

This study investigates the effect tdde policiedinked to shiftsn trade regimesn the
global value chain (GVC) of the agricultural sector at a global levekcifically, it
analyseshe extent to which countries' backward participation (i.e., the utilization of
foreign inputs embodieih exported goods) and forward participation (the utilization of
domestic inputs embodied in exports to third countire§)VCs are affected by NTMs.

The relationship between trade policy and GVC has been scarcely investigated in trade
literature (Blanchrd et al. 2016; Balié et al., 2019; Nenci et al. 2022) and studies on the
relationship between NTMs and GVC are even more limited. Trade policies are linked to
vertical specialization (that is, international production fragmentation) through two
potentialimpacts of bilateral protection (Blanchard et al., 2016). The first channel of

i mpact is through the fimagnification effect
as many as they cross national borders, while on the other hand, tariffs are imposed

gross imports and the vahaelded by direct importers accounts for a small portion of

these imports. This magnification cost affects various countries through various ways of
integration into global network production (Yi, 2003). The second channalasgh a

Achain effectod that i mpacts the countryods
activities. In the case of forward participation, domestic tariffs on imports may affect
domestic valueadded content embodied in exports of partner countries. Wheiteass

of backward integration, import tariffs pass some of the benefits of protection from the

@)fE!
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local supplier of final products on to their foreign suppliers of intermediate goods. The
same channels of impact explained for the tariffs can also be egtem#iTMs.

This work is one of the first to study the impact of NTMs on GVCs in the agriculture
sectors at the global level. To investigate this issue, we apply a glikeitstructural

approach proposed by Balié et al., (2019) to bilateral trade flowaslue added relating

to the agriculture sector. Those latter are meant as backward and forward measures of
GVC and are computed by applying Borin and
method using Inte€ountry InputOutput (ICIO) tables. ICIO tabk combine traditional

trade statistics with national Inp@utput (I0) tables to form production and
consumption linkages within industries and countries. In particular, in this work, we use

the updated EORA26 dataset which covers 188 countries fromtd @88 9/

To assess the quantitative effects of NTMs on G@k&de, we follow Bora et al. (2002)

and compute the NTMs frequency index and coverage ratio, referred to the overall
incidence of NTMs and by categories and agriculture sector. To do this, wlatasen
NTMs from the WTO Integrated Business Information Portdllf) database exploiting

the bilateral dimension provided by Godshi et al. (2017).

The empirical results indicate that the adoption of N$Minders both backward and
forward GVC participaon for exporting countries facing them. Additionally, NTMs may
adversely affect the export performance of the imposing country. These findings provide
clear evidence of a "chain effect" associated with NTMs.

The study is structured as follows: Sectiogpr@vides a literature overview on how trade
policy influences countries' participation in GVCs. Section 3 presents some stylized facts
regarding the integration of the agricultural sector into the global network of production.
Section 4 introduces the metitology and empirical analysis. Section 5 discusses the
results, and Section 6 concludes.

2. Literature review

Many past analyses have utilized the gravity model to investigate {hestixpacts of
changes in trade costs on internatidreale. The gravity model has been a staple in trade

"The revised edition of EORA&xtends to 2022. However, in our situation, the time limit of 2019 is
determined by the availability of bilateral data related to NTMs.

@)fE!
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analysis for over 60 years (Anderson, 2011; Head and Mayer, 2014). Since the 1970s,
studies have estimated the gravity equation on gross trade flows. However, with the rise
of international fragmentatiaof production, the application of the gravity model to trade

in intermediates and GVC flows has become somewhat more prevalent (Baldwin and
Taglioni, 2011). Hillberry and Hummels (2005) were the first to present a version of the
gravity model with intermdiate goods. They develop a gravity model of trade in
intermediate and final goods that predicts production location, the shipment patterns and
provides useful implications for the level and composition of home bias. This model
extends Krugman and Venabl@®996) model, which in turn is based on the Krugman
(1980) model of monopolistic competition and trade in final goods. Egger (2010)
develops a theoretical model to estimate gravity equations of bilateral final products trade,
intermediate products tradsnd foreign direct investment flows (simultaneously) to show
the growth of foreign direct investment flows relative to trade. This model explains the
connection between multilateral enterpristhait invest capital directly in foreign
countries, national earprises that trade either final goods or intermediate inputs, foreign
direct investment flows, final goods trade flows, and intermediate products trade lows.
Baldwin and Taglioni (2011) demonstrate that the standard gravity model performs
poorly by somemeasures when it is used in bilateral flows context where parts and
components trade is important. They present a simple theoretical underpinning for a
modified gravity model that explains trade in global supply networks and how this
theoretical model cabe used. Noguera (2012) was the first to derive a gravity equation
incorporating GVC, highlighting how a significant portion of international trade now
involves intermediate inputs that cross national borders multiple times before becoming
final products onsumed by destination markets. As a result, gross trade flows do not
accurately reflect the origin or destination market of the vatited embodied in trade
flows. He quantifies the impacts of trade costs by applying the dataset constructed by
Johnson ath Noguera (2012) which includes 42 economies for the period2009. He
concluded that the bilateral trade cost elasticity of vallied exports is about tvibirds

of that for aggregate exports. Also, the bilateral vadded exports rely not only on
bilateral trade costs between exporter and importer but also on trade costs with third
countries.

Balié et al., (2019) apply a gravity model of trade on EORA hgutiput tables for the
year 2013 to study the impact of bilateral import tariffs and simftgade regimes

@)fE!
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associated with regional trade agreements on the GVC backward and forward
participation in agriculture and food in S@&aharan Africa (SSA). This model applies a
methodology developed by Wang, Wei, and Zhu (2013) to decompose grosadddde

trade flows and compute the measures of GVC patrticipation. This study shows that SSA
economies' world trade shares are low, but their GVC patrticipation is increasing over time
particularly upstream as suppliers of unprocessed intermediate goodghAlbdateral

trade protection remarkably impacts the GVC backward and forward participation of the
agriculture and food sectors of SSA countries.

Looking at studies that analyze the relationship between trade policy and GVC by using
CGE models, we finfferraz and Ribeiro (2018) and Antimiani and Cernat (2021). Ferraz
and Ribeiro (2018) focus on impact analysis on the Brazilian economy using CGE model
in the era of Nostariff barriers and GVGS and the likely consequences of a hypothetical
PTA involving Macosur and China. The authors show that bilateral trade between Brazil
and China is expected to intensify in the long term. Antimiani and Cernat (2021) propose
GVCs for Least Developed Countries (LDCs) and estimate its economic potential
applying a CGE moel. They show that if LDC preferential market access is replaced
from the simple "direct export" approach such as a-{8&%schemes to a GVC approach,

LDC exports would increase by a 2.5% per year. Fusacchia et al., (2021) define a new
measure of trade ptection based on the vakaelded in trade, to assess the impact of
tariffs on exporting firms that depend on imported intermediate inputs. They assess trade
protection by calculating protection indexes at the bilateral level on both gross imports
and impats to exports using the Global Trade Analysis Project (GTAP) computable
general equilibrium model. The authors use these indexes to investigate the relationship
between the EU tariffs and the integration of the Italian GVCs. Fusacchia et al., (2021)
showthat in the case of Italy, imports to exports are overall less protected than gross
imports with significant differences at the industry level. They also show that the EU
tariffs mostly affect Italian exporting firms in the case of chemical products, vgeari
apparel, and leather products.

A third approach adopted to study the impact of NTMs is through the quantification
approach. Over the last two decades, there has been a rise in trade literature focused on
qguantifying the trade effects of NTMs. Typicaltyvo main methodologies are employed

for quantifying these effects: pridesed and quantiyased approaches. The prluased
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approach compares the prices in the importing economy with prices of comparable goods
in free markets (Berden and Francois, 201Among those applied prideased
approaches are Bradford (2005), Ferrantino
(2009) NTMs pricebased approach takes the advantage of retail price data at the city
level to study how much of NTMs affect pricdsor the presence of NTM, they based
their analysis on Kee et al.,'s (2009) data and Bradford's (2003, 2005) for price data at the
product level. Generally, Dean et al.,'s (2009) approach is based on the following steps:
1) Price gap: they use a differertiéd product approach that accounts for various varieties
(i.e. imported and domestic varieties). 2) Presence of NTM and retail price data (NTMs
across countries and products). 3) Variable coefficients: to assess the NTM effect at the
country and sectoelel, they regress the retail price gap on local distribution margins,
transport costs, and tariffs. Then the variable coefficient of the NTM impact is interpreted
into tariff equivalents. 4) Finally, the move from variable coefficients to country and
secbr-level tariff equivalents: the variable coefficient of the NTM effect can be changed
into trade cost estimates (tariff equivalents).

The guantitybased approach uses gravity models to assess how much the presence of
NTMs decreases trade flows comparedotential trade (Berden and Francois, 2015).
Among those developed quantlyased approaches are Leamer (1988), Berden et al.,
(2009), Fontagné et al., (2013), Francois et al., (2013), and Egger et al., (2015). Berden
et al., (2009) use NTMs quantibased methodology to quantify the potential impacts of

the Transatlantic Trade and Investment Partnership (TTIP). To do so, they apply the
following steps: 1) Business survey to collect NTM survey numbers at the bilateral level:
the aim of the survey is to lbect data on market restrictions (the presence of NTMs) at
the bilateral level where businesses were asked to indicate the level of market restrictions
based on points from zero to 100. They collected 5,500 data points at the bilateral level.
2) From NTM survey numbers to NTM index: the presence of NTMs (NTM survey
numbers) at the bilateral level will be transformed into NTM index on the log scale. From
NTM index to gravity equation variable coefficient: they apply gravity model to assess
the potential impct of the TTIP agreement by using dummies variables (EU, NAFTA,
TTIP) to interact with the NTM index. Finally, they apply their model to18 different
sectors, but the agriculture sector was not included in their study. Cadot and Gourdon
(2016) combine, fot he f i rst ti me, dataset of NTMs in
unit values database to assess averagaladem equivalents (AVESs) for sanitary and
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phytosanitary, technicddarriersto trade and other measures by section of the
Harmonized System of pdact classification. They show that deiepegration clauses in
regional trade agreements, specifically the mutual recognition of conformity assessment
procedures, significantly decrease the praising impact of NTMs, possibly reflecting
lower compliane costs. Orefice (2017) studies the determinants of the recent
proliferation of Specific Trade Concerns (STCs) raised at the WTO on NTMs, with a
focus on SPS and TBTs. Orefice (2017) examines whether STCs are raised by exporting
countries as a consequermdéariff reductions in importing countries, that is when NTMs
become barriers to trade. Orefice (2017) shows that SPS and TBT concerns are raised by
exporting countries as a result of the importer's tariff cut. Cheong et al., (2018) isolate the
impacts oftariff and nontariff changes under PTAs. They construct a new dataset of
bilateral tariff rates for 90 importing and 149 exporting countries for the year2(0H
covering the Harmonized SysterdR)it level of product varieties. Cheong et al., (2018)
allow for heterogeneity across three different types of PTAs, specifically Customs Unions
(CUs), FTAs, and partial scope agreements (PSAs). Cheong et al., (2018) show that: 1)
norttariff changes under PTAs on average increase both the intensive andvextensi
margins of trade. 2) Unlike FTAs and CUs, PSAs do not have discernible trade effects.
3) CUs have a stronger trade effect than FTAs. 4taoff changes associated with CUs
have a stronger impact on trade than those associated with FTAs and P&Asfgat

of CUs due to the netariff changes, while that of FTAs due to both tariff and-teoiff
changes. 6) changes on rA@miff take a longer time than tariff changes to have an impact

on the intensive margin. 7) there is significant heterogeneitysa industries in their
response to trade liberalization. Gunessee et al., (2018) study the evolution of the
incidence and intensity of NTMs. Gunessee et al., (2018) build on Kee et al., (2009) to
estimate the ad valorem equivalents of NTMs for 97 casat the product level over

the period 19972015. Gunessee et al., (2018) show that: 1) the incidence and the
intensity of NTMs were both increasing over this period. 2) The evolution of overall
protection derived jointly from tariffs and NTMs. 3) Theeoall protection level, for most
products and countries, has not reduced although the fall in tariffs associated with
multilateral, regional, and bilateral trade agreements in recent decades. Herghelegiu
(2018) examines the extent to which NTMs are sgbfotectionist purposes with special
attention to developing countries. Herghelegiu (2018) shows that NTMs reflect
protectionist forces, mainly for those that have been subject to trade concerns at the WTO.
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With regards to the other measures, there isviterce that protectionism is the driving
force behind their adoption. Herghelegiu (2018) also shows that transnational lobbying is
positively associated with the probability of adopting NTMs. Bekkers and Romagosa
(2019) show that recently many countrieseg into deep and comprehensive FTAs that
contain provisions on NTMs. This is in contrast with the traditional shallow trade
agreements that focused mainly on the reduction of tariffs. Bekkers and Romagosa (2019)
also reveal that to predict the welfardeefs of deep FTAs is to translate the NTM
provisions into overall welfare effects which can be achieved through 1) the particular
NTM provisions need to be translated into trade cost reductions. 2) Welfare effects of the
trade cost reductions are computgith a general equilibrium model. Kinzius et al.,
(2019) apply the structural gravity model on Global Trade Alert data, to study the impact
of NTBs on imports. Kinzius et al., (2019) also show that: 1) the implementation of NTBs
decreases imports of afted products by up to 12%. 2) Different categories of NTBs
impact trade to a different extent. 3) Behthéb or der measures | ower |
market access. Santeramo and Lamonaca (2019) review the existing literature on the
impact of NTMs on agffood trade and conduct a meaaalysis to extricate potential
determinants of heterogeneity in estimates. Santeramo and Lamonaca (2019) show that:
1) some studies reveal positive significant estimates and others negative significant
estimates. 2) the impacts NTMs vary across categories of NTM, proxies used for
NTMs, and levels of detail of studies. 3) the estimated impacts are also affected by
methodological issues and publication processes. Ghodsi et al., (2017) focus on how
different types of NTMs impactIgpal trade over the period of 192914. To
differentiate between various NTM types, they use the information on NTMs notified to
the WTO from the integrated Trade Intelligence PortdllH). They amend the TIP
database to suit econometric analysis thiedestimation of trade impacts of NTMs at the

HS 6-digit product level for more than 100 countries with a gravity model. Their results
show that about 60% of all estimates point towards a-irafdeding effect of NTMs. The
positive effect on the demanaie compensates for the negative impact on the surging
costs of the supply side for sanitary and phytosanitary (SPS) measures. The overall
technical barriers to trade (TBTs) impede trade in dglome countries in Europe and
Central Asia. Lastly, Korwatasakul and Baek (2020) have analysed specifically the
impact of NTMs on GVC participation by conducting a cresstional analysis at the
industry level, spanning 30 countries with 19 industrial sectors. They find that NTMs
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have negative impacts on backa&VC participation, and the impact of NTMs is greater
than that of tariff measures.

3. The Integration of the Agricultural Sector into Global Production Networks: Data
Source and KeyFacts

This section illustrates the integration of the world's agriculture sector into GVCs,
employing Borin and Mancini's (2019) decomposition methodology of gross exports on
EORA multi-region inputoutput(MRIO) tables from 1995 to 2019 to calculate GVC
indicabrs. EORA tables, particularly the simplified EORA26 database version, offer
insights intademand and supply linkages among 188 economies and 26 sectors including
low-income countries from 1995 &9)19 Leveraging these data and applying Borin and
Mancinis (2019) decomposition methodology, we calculate the following GVC
indicators: 1) th&VC backward participatiom exports (i.e., import content of exports,
foreign and domestic value in imported inputs that arexported), that is the GVCB
index; 2) he GVC forward participationin exports (i.e., value of domestic productions
re-exported by the bilateral partners), that is the GVCF index; and 33t overall
participationin exports index (i.e., value of production crossing more than one border),
that is the GVC index, given by the sum of GVCB and GVCF. For details about the
decomposition methods, see Borin and Mancini (2019). Subsequently, the analysis delves
into bilateral trade policies, encompassing tariffs, NTMs, and Regional Trade
Agreements.

Figure (1) shows the overall level of GVC (GVCF plus GVCB) participation of the global
agricultural sector (as exporting sector) from 1995 to 2019. On average, the global
economies are highly integrated over these years (over 30%). This explains that more
than onethird of all global agricultural trade activities are GVéated. It also shows that

GVC integration is increasing over time worldwide. On average, the global agriculture
sector is more involved in forwas@VC (over 20%) than backwa@VC (less tlan 14%)

trade related activities over these years. This suggests, as expected, that the agriculture

sector is highly involved in upstream activities (i.e. early stages of the production process)
than downstream activities.
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Figure 1Forward and Backward Q¥ Participation of the Agricultural Sector: 1995 to

2019
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To analyze trade policies, we considariffs, NTMs, andregionaltrade agreements
(RTASs). The sources for these variables are as folldWe main source of the sectoral
bilateral tariff schedules is the World Integrated Trade Solution (WITS) WTO IDB/CTS
databases. The WTO WITS covers the period from 2886. The main source of data

for NTMs is the WTO Integrated Trade Intelligence Potal | P, SubBRcti on |
Goods 0) . -Miceverd/d2Gectbrs for WTO member states. We also use Ghodsi
et al., (2017) dataset which covers over 100 countries from 1995 to 2019. Since we are
interested in global value chain analysis, we focus on Na@pfdied to the tariff lines
involving intermediate products in the agriculture sector (by using the Broadidend
Category, BEC classification of goods). BEC classification also allows us to classify the
products into industries/sectors. We aggregate ntermediate products at bilateral
sectoral level for each year.

Figure (2) presents global agriculture average tariff rates for the period from 1996 to 2019.
Although the global agriculture average tariffs rates are decreasing over time, the
agriculture aerage import protection rates are still considerable at 9 percent in 2019. The
world economies impose 12 types (ADP, CDV, EXS, QRS, SFG, SPS, SPS_STC, SSG,

Qe
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STE, TBT, TBT_STC, TRQ) of NTMs on agricultural products (Figure 3). In the

agriculture sector, catries mainly impose SPS measures that represent 69% (in terms
of number of NTMs by chapter) of world's total NTMs in 2019. TBT measures account
for 26% of the world's total NTMs in the agriculture sector in the same year. Figure (3)
shows that SPS and TBWeasures are increasing remarkably over time. Therefore, this
study focuses mainly on the overall NTMs and particularly the SPS and TBT measures.

Figure2 Global agriculture average tariff rates: 1996 to 2019
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Figure3 NTMs imposed on intermediate goods in the agriculture sector: 1995 to 2019
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SourceAut hor s 6 elhteglated Taatleilnteligeren Portall(IP) of the WTO data and
Ghodsi et al., (2017Notes: ADP: Antidumping. CVD: Countervailing duties. EXS: Export subsidies.
QRS: Quantitative Restrictions. SFG: Safeguards. SPS: Sanitary and Phytosanitary Measures. SSG: Special
Safeguards (agriculture). STE: State trading enterprise. TBT: Technicarbao trade. TRQ: Tarifate

quotas. SPS_STC: specific trade concern raised against an SPS. TBT_STC: specific trade concern raised

against a TBT.

RTAs data are obtained from the WTO RTAs datalbiagecovers the period from 1995
to 2019. The number d®TAs signed globally increased remarkably from around 1800
RTAs in 1995 to almost 7000 RTAs in 2019 (Figure 4).

Figure 4 RTAs signed globally: 1995 to 2019
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4. Methodology

As emphasized above, this analysis aims to empirically assess the effects of existing

NTMs on agriculture GVCslong with other trade policy measurége estimate partial

el asticities of NT Ms' trade restriiesti venes
(including many developing countries) worldwide from 1998@&Q To do this, we first

compute backward and forward measures of Ghe (that are our dependent
variables) by applying the Borin and Mancir
in valueadded data from the EORA dataset. We then combine the panel structure of NTM

N
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data at HS 4ligit product level from the WTO Integrated Trade Intelligence Poral (I
TIP) with the EORA data for trade in vakaelded. We follow Bora et al. (2002) to
comput trade restrictiveness induced by NTMs in agricultural sector, as the percentage
of bilateral trade between an exporting country i and an importing country j subject to
NTMs for the 6 digits HS tariff line item@&) over time, by applying the followingade
frequency index:

5%y 00 ——— zpnm [1]

WhereD is a dummy variable taking the value of one if there are NTMad zero
otherwiseM is also a dummy variable that takes the value of one if there are imports in
j from i of goodk; t stands for years. As we are interested in global value chain analysis,
we picked up here only NTMs applied to the tariff lines involving intermediate dbgds
using the Broad Endse Category, BEC classification of goods).

A refinement of this measure is derived by substituting the dummy variable M with the
actual value of bilateral trade flow for each produ¥)to derive a trade coverage index.
In thiscase, T is the year of import weights (with a time lag to avoid endogeneity).

o ——ZpTm [2]

Unlike the frequency index, the coverage index also indicatesrpertance of the
NTMs for the exporter overall, or, relatively, among export items. Conversely, if NTMs
are tradampeding, using import weights automatically biases the effect of NTMs
towards too small effects.

To empirically assess whether and howtshifi trade regimes affect agriculture GVC
participation, we rely on the welkstablished gravity modeDur empirical strategy
borrows from Balié et al. (2019) to build up the following graviike structural approach
controlling for both countrgime and countrypair fixed effects:

8 The NTM variables show the total number of NTM regulations in place and notified to the WTO as
reported in the-TIP database by year

Qe
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Where all noddummy variables are in natural logs. is the intercepti denotes the

exporter countryj,the importer country, artdndicates time. GVC trade (pin U.S. dollars)

stands for selected bilateral components of exports in-aded to proxy alternatively

backward and forward participation (Borin and Mancini, 2019). Cottirtrg fixed

effects ¢ @€ ) to control for timevarying factors that could influence trade and
account for the Amultil ateral resistanceo
countrypair fixed effects{ 1) account for endogeneity bias between bilajematiection

and trade flows. This full set specification also absorbs all variations in multilateral MFN

tariffs in our dataT stands for applied tariff rate of importer counittyp the exporter

(Y ). 0 "YO accounts for NTMs imposed by impioig countryj on exported goods

from exporting country. Toenrich the analysis, we have considered all the NTM$ and
separatelyi technical barriers to trade (TBTs), sanitary and pisgoitary measures
(SPS)PTAi s a dummy variable for the mutual par
agreement {{ Y0 ). We use the Poisson Maximtokelihood Estimator (PPML)

approach to deal with the wedhown econometric problems resulting from zero bilateral

trade fows and heteroskedastic residuals in-llogar gravity equations (Silva and

Tenreyro, 2006).

We acknowledge that the gravity approach still needs improvements to take on board the
key features of valuadded trade, such as the fact that bilateral vatided flows do not
depend only on bilateral trade costs but also on costs with third countries through which
valueadded transits from source to destination (Johnson and Noguera, 2012). Therefore,
to mitigate the additional bias arising from vakeded trad, we reestimate equation (3)

by focusing solely on the direct bilateral chain relationships between the exporting
country and the importing country. For this purpose, we use, alternatively, the following
as dependent variables:hil_reflection;, representing the domestic value added of the
exporting country embedded in its exports to the partner country, subsequently directly
imported from it (either as a final good or intermediate for the production of goods
absorbed in the exporting country); andhil) fvaj, denoting the bilateral foreign value
added, i.e., the value added originating in the partner country that is embedded in the
exports of the exporting country to the importing country itself.

@)fE!
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5. Results

Tables1-4 report the estimates over the period II99B.9 for the entire sample of 188
countries includedn the EORA datasefTable 1 presents the effects of overall NTMs,
SPS and TBT on backward and forward GVCs trade flows when NTMS are computed
usingthefrequerty index. Columns 1 and 2 highlight that the presence of overall NTMs
has a negativand statistically significarinfluence on GVC trade. Precisely, they exert

a detrimental impact on the exporter's forward GVC, i.e., the domestic added value
contained inexports of intermediate goods destined for the impédreno adopts
NTMsd and who subsequently utilises them for exports to other partners. Furthermore,
there is a negative effect on the backward GVC, i.e., the added value embedded in foreign
inputs from olher countries that the exporter incorporates into its exports to the partner.
These first results emphasize, in the first case, that the adverse effects of the policy are
not solely imposed on the exporting country but also affect the country adopting the
policy. In the second case, it underscores the existence of a negative chain effect of
NTMs. NTMs are not only hampering the singlexchange of goods between two
countries,but theyalso undermining the capacity of a countmyparticipate in longer

value chains characterizedy multiple exchanges of intermediatasd final goods

Tariffs are not significant, probably due to the variable we choose to proxy custom duties
on agriculture productgthe At er age tar i f f on agriculture
WITS databage without distinguish between intermediates and final goddse
existence of a preferential trade agreement between the two countries appears to have, as
expected, a positive effect solely on forward GVC trade

We obtain similar results whemamining specific NTMs, specifically in the case of TBT
(Columns 3 and 4) and SPS (Columns 5 and 6).

Table 2 presents the estimates when NTMs are computed using the coverage ratio. Using
this index, the estimates lose their significance. Onlyptieéerential trade agreement
appears to remain significant and positive, but again, solely in the context of forward
GVC trade.

Table 3 and 4presentthe estimates othe effects of overalNTMs, SPS and TBDn
(pure) direct bilateral backward and forwar@VC trade When NTMS are computed
using the frequency indexhé relationship between NTMs and pure GVC trade is
negative and significant when examining the bilateral reflection ttie domestic value

Q4
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added embedded imtermediateexports to the partmecountry that returns to the
exporting country), both with overall NTMs (Column 2) and with SPS (Column 4), but
not with TBT (Column 6). Similarly, it is negative on bilateral foreign value added
(Columns 1, 3, and 5) (i.e¢heforeignvalue added origating in the partner country that

is embedded in the exports of the exporting country to the importing country, itself
although not statistically significanRegarding the preferential trade relationshiyg t
coefficients indicate @ositive and signifiant impact of thd®TAs on GVC trade.This
confirms the positive effect of vertical integratibetween partners anditigatesthe
potential trade diversion effect of tRéA on GVC participationn the agriculturesector.
Trade agreementday a crucialole as they catring about significanghifts inthetrade
regime including rules of originwith pervasive effects on GVC patrticipatifor source
countries, beyond mere variations in trade costs measures.
When NTMs are computed using the coverage rdtie relationship loses significance,
as observed in the case of standard GVC tradede agreements, on the other hand,
retain their positive and significant effect.

The overall findings imply that in a scenario of international production fragmemtatio
the performance of a country (and sectori5MCs s influenced not only by the trade
restriction measures it faces from other countries but also by its own trade policies
adopted toward partner&.key policy recommendation arises from the identifibdin

effect of NTMs. If a country increases its adoption of NTMs (both overall and specific)
for various objectives, not necessarily with protective aims, it should expect to incur a
cost in terms of its participation in GVCs.
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Table 1 - Effects of (overall, SPS and TBT)NTMs on backward and forward GVCs trade
flows: 19952019, Frequency Index

1) ) 3 4) ®) (6)
VARIABLES gvch gvcf gvch gvcf gvch gvcf
FI_ntm_interm_d -0.00106*** -0.000477*
(0.000277) (0.000261)
td -0.00720 0.0812 -0.0147 0.0792 -0.00548 0.0840
(0.0625) (0.0660) (0.0627) (0.0661) (0.0623) (0.0663)
PTA 0.0147 0.0681*** 0.0142 0.0673*** 0.0138 0.0675***
(0.0127) (0.0215) (0.0127) (0.0214) (0.0128) (0.0215)
FI_TBT_interm_d -0.00115*** -0.000649**
(0.000320) (0.000262)
FI_SPS_interm_d -0.00126*** -
0.000547*
(0.000349) (0.000324)
Constant 4.386*** 4.958*** 4.384*** 4.961**+* 4.386*** 4.958***
(0.0124) (0.0143) (0.0120) (0.0139) (0.0122) (0.0148)
Observations 265,652 264,173 265,652 264,173 265,652 264,173
Pseudo R2 0.971 0.971 0.971 0.971 0.971 0.971

Robust standard errors in parentheg&9<0.01, ** p<0.05, * p<0.1
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Table 2 - Effects of (overall, SPS and TBT)NTMs on backward and forward GVCs trade
flows: 19952019, Coverage Ratio

1) 2 3 4) ®) (6)
VARIABLES gvch gvcf gvch gvcf gvch gvcf
CR_ntm_interm_d 6.95e05 0.000226
(0.000175) (0.000171)

td -0.00826 0.0802 -0.0112 0.0785 -0.00862 0.0788

(0.0637) (0.0657) (0.0635) (0.0662) (0.0633) (0.0660)
PTA 0.0142 0.0686*** 0.0136 0.0680*** 0.0139 0.0673***

(0.0127) (0.0213) (0.0128) (0.0213) (0.0127) (0.0213)
CR_TBT _interm_d -0.000155 -1.32e05

(0.000166) (0.000158)
CR_SPS_interm_d -0.000248 -0.000135
(0.000172) (0.000153)

Constant 4.354*** 4.939*** 4.362*** 4.947%* 4.364*** 4.950***

(0.0105) (0.0129) (0.0100) (0.0133) (0.0102) (0.0136)
Observations 265,652 264,173 265,652 264,173 265,652 264,173
Pseudo R2 0.971 0.971 0.971 0.971 0.971 0.971

Robust standard errors in parentheg&9<0.01, ** p<0.05, * p<0.1
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Table 3 - Effects of (overall, SPS and TBT)NTMs on Pure bilateral backward and
forward GVCs trade flows 19952019, Frequency Index

1) (2) 3) (4) (5) (6)
VARIABLES bil_fva bil_reflection bil_fva bil_reflection bil_fva bil_reflecti
on
FI_ntm_interm_d -0.000317 -0.00150**
(0.000468) (0.000649)
td -0.160 0.292 -0.162 0.288 -0.162 0.293
(0.125) (0.194) (0.125) (0.194) (0.123) (0.297)
PTA 0.0644** 0.0862*** 0.0637** 0.0857*** 0.0642**  0.0858***
(0.0268) (0.0262) (0.0269) (0.0262) (0.0268) (0.0263)
FI_SPS_interm_d -0.000644  -0.00157**
(0.000467)  (0.000634)
FI_TBT_interm_d -0.000252 -0.00110
(0.000686) (0.000698)
Constant 17.99*** 17.63*** 18.00%*** 17.62%** 17.99%** 17.61%**
(0.0284) (0.0228) (0.0266) (0.0209) (0.0314) (0.0222)
Observations 263,743 264,127 263,743 264,127 263,743 264,127
Pseudo R2 1 1 1 1 1 1

Robust standard errors in parentheg&sp<0.01, ** p<0.05, * p<0.1
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Table 4 - Effects of (overall, SPS and TBT)NTMs on Pure bilateral backward and
forward GVCs trade flows: 19952019, Coverage Ratio

®

1)

)

®)

(4)

(5)

(6)

VARIABLES bil fva bil_reflection bil_fva bil_reflection bil fva bil_reflection
CR_ntm_interm_d  0.000762* 0.000432
(0.000461) (0.000374)

td -0.142 0.315 -0.158 0.298 -0.150 0.305

(0.122) (0.197) (0.124) (0.193) (0.119) (0.195)
PTA 0.0666** 0.0913*** 0.0636** 0.0874*** 0.0647** 0.0888***

(0.0266) (0.0261) (0.0271) (0.0262) (0.0270) (0.0259)
CR_SPS _interm_d -0.000230 -0.000254

(0.000387) (0.000393)
CR_TBT _interm_d 0.000164 -6.53e05
(0.000401) (0.000330)

Constant 17.95%* 17.57%* 17.99%** 17.60*** 17.98** 17.59**

(0.0280) (0.0193) (0.0287) (0.0206) (0.0274) (0.0199)
Observations 263,743 264,127 263,743 264,127 263,743 264,127
Pseudo R2 1 1 1 1 1 1

Robust standard errors in parenthege®<0.01, ** p<0.05, * p<0.1

6. Conclusion

This study closelyexaminesthe internationafragmentation of agricultural production
processes- that is GVC- and its relationship wittirade policy.We achieve this by
computingNTM incidence indicatordeveraging the panel structure of NTM data at the

HS 6digit product level from the WTO Integrated Trade Intelligence Porid@lF).
Subsequently, we integrate these measures with backward and forward GVC indicators
computed using EORA data for trade ialueadded.We then employ @ravity-like
structural approach to assess whether and how shifts in trade policy regimes affect
agriculture GVC participatiofor a panel of 188 countries (including many developing

countries) worldwide from 1995 to 2019.

Our empirical results highlight thsignificanceof trade policy for agriculture GVC.
Specifically, we find that the adoption &fTMs hampesthebackward and forward GVC
participationo f

exporting

countries

facing nthem, p
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effecto of t hi s egdindlthatctNMs nfayalsotddpresstineoekpert w
performance of the imposing countpyesenting a second piece of evidence for the "chain
effecto. These findings have pot edides al |y
now hinge not solely on the location of imported goods but rather on the nationality of
the valueadded content embedded in traded goods. Consequently, there may be a need
to reassess trade policy priorities in the agriculture sector. We bdiiese tesults offer
scholars and policymakers a valuable framework for assessing the impact of policy
measures on bilateral GVC relationships.
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