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EXECUTIVE SUMMARY 

This Task aims to examine the impact of Non-Tariff Measures (NTMs) along agricultural 

and food supply chains. Specifically, it aims to assess: i) the cumulative effects of NTMs 

along specific GVCs; and ii) the impact of specific NTMs on trade in value added by 

applying quasi-experimental methods. 

During the last forty years, the usage of NTMs has increased rapidly in quantity and 

importance. Governments adopt NTMs for various reasons: with protectionist intent or to 

address legitimate goals, such as protecting health, safety, 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 upgrading, boosting trade. Likewise, 

some technical barriers to trade- such as labelling requirements - provide additional 

information to consumers, potentially shaping consumption patterns and increasing trust, 

which might be trade-promoting. Conversely, the effect is negative for other types of 

NTMs, such as quotas and prohibitions, since they 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 reached a univocal conclusion. 

Moreover, there is still limited attention and research on the effects of NTMs 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 on trade in goods 

and services. This report aims explicitly to 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 this goal through various research contributions. 

The first study examines the potential trade effects of a specific trade agreement, the 

Trade and Cooperation Agreement, which outlines the post-Brexit trading environment 

between the United Kingdom and the European Union (Contribution 1).1 Employing a 

computable general equilibrium model and focusing on trade in value-added, Fusacchia 

                                                           
1 Ilaria Fusacchia, Luca Salvatici, L Alan Winters, ñThe consequences of the Trade and Cooperation 

Agreement for the UKôs international tradeò, Oxford Review of Economic Policy, Volume 38, Issue 1, 

Spring 2022, Pages 27ï49. 
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et al. estimate the Agreement's impact on the costs of conducting UKïEU trade, 

encompassing various non-tariff barriers in goods and services. The findings reveal 

disruption in UK sectors dependent on trade with the EU. However, an analysis of the 

value-added 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 study investigates the effect of trade policy associated with shifts in trade 

regimes on the agricultural sector's GVCs at the global level (Contribution 2). To 

precisely evaluate the trade effects of NTMs, Hamid et al. initially calculate the NTMs 

frequency index and coverage ratio by leveraging the panel structure of NTM data at the 

product level from the WTO Integrated Trade Intelligence Portal (I-TIP). Subsequently, 

they integrate these measures with backward and forward GVCs indicators computed 

using EORA data for trade in value-added. A gravity model is then employed to assess 

whether and how shifts in trade policy regimes impact agriculture GVC participation. The 

empirical results indicate that the adoption of NTMs 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 same topic but adopts a 

different methodology (Contribution 3).2 Specifically, Nenci and Vurchio further 

differentiate between types of NTMs to better discern their effects on GVC trade. They 

employ quasi-experimental methods to study the causal effects of NTMs better, 

addressing potential non-linearities and endogeneity issues. The results underscore that 

NTMs matter, and that their impact on GVC trade varies in a non-linear manner with the 

level of intensity. In particular, the imposition of NTMs on GVC trade has an overall 

negative impact on exporting countries, applicable to various NTM types. However, with 

differentiated effects that are less prominent when weighted by the importance of 

importing flows. 

  

                                                           
2 Silvia Nenci and Davide Vurchio, ñA quasi-experimental approach to assess the causal impact of NTMs 

on GVC-tradeò, EGEI WP Series, 1/2024 ISSN 2785-7727. 
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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 as anti-dumping measures and 

subsidies. Some NTMs impact the characteristics of goods, such as technical standards 

and labelling requirements, while others influence processes, such as customs procedures, 

administrative practices, and public procurement policies. In the past, NTMs were 

primarily quantitative restrictions on trade between countries, such as import quotas, 

voluntary export restraints, and licenses. The concept of "non-tariff measure" has 

evolved, and nowadays, the majority of NTMs aim to achieve non-commercial regulatory 

objectives, such as product safety, environmental protection, national security, or 

intellectual property protection. Ideally, using NTMs could enhance global trade by 

providing consumers with more information about the quality and safety of products, 

making the market as transparent as possible. For example, Sanitary and phytosanitary 

measures can improve the quality and access to distribution channels for imported 

products. Some technical barriers to trade, like labelling requirements, provide additional 

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 international trade, particularly 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 effects. Most 

of the analyses focus on the effect of NTMs on gross trade- But with the increasing 

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

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

and policy implications - linked to the fragmentation process. The first effect is the so-

called ñmagnification effectò, whereby products incur trade costs as many as they cross 

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

of integration into global network production. The second effect is the so-called ñchain 

effectò that affects the countryôs upstream and downstream GVCs related activities (the 

backward and forward participation, respectively). In the case of forward participation, 
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domestic trade policy measures on imports may affect domestic value-added content 

embodied in exports to partner countries. Whereas in terms of backward integration, trade 

policy measures pass some benefits of protection from the local supplier of final products 

on to their foreign suppliers of intermediate goods. Notwithstanding this importance, 

studies examining the relationship between NTMs and GVCs, or even the relationship 

between tariffs and GVCs, remain limited.  

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 between NTMs 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. Finally, an 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 begin our in-depth exploration of the NTMs-GVC relationship by focusing on the 

specific case of the trade relationship between the UK and the EU post-Brexit. This first 

study simulates the effects of the UKïEU Trade and Cooperation Agreement (TCA) on 

UK international trade and sectoral output (Contribution 1). The results derive from 

simulations of a computable general equilibrium (CGE) model. Compared to the standard 

models, it allows the computation of the value added embodied in gross trade flows. The 

paper begins with a concise model 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, 

emphasizing five cost elements of international trade: tariffs, non-tariff measures, border 

costs, rules of origin for goods, and non-tariff measures on services. The authors then 

delineate UK trade in both gross and value-added terms, concluding with estimates of the 

TCA's effects, and comparing it to a counterfactual scenario of no change in trade policy. 

Our findings show that Brexit will 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 regional value chains. Notably, the analysis of the value-added 
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structure of UK trade highlights that the consequences of Brexit extend beyond traditional 

assessments focused solely on gross trade changes. 

The second study aims to estimate the global impact of NTMs on GVCs, particularly 

within the agricultural sector (Contribution 2). This comprehensive analysis spans a large 

number of countries, including developing nations, refines the assessment of NTMs at the 

bilateral level and employs econometrics. The goal is to discern a possible "chain effect" 

of trade policy associated with GVC trade. To evaluate the trade effects of NTMs, the 

authors first compute NTM incidence indicators, namely the frequency index and 

coverage ratio, by leveraging the panel structure of NTM data at the HS 6-digit product 

level from the WTO Integrated Trade Intelligence Portal (I-TIP). Subsequently, we 

integrate these measures with backward and forward GVC indicators computed using 

EORA data for trade in value-added. A gravity-like structural approach is adopted to 

assess whether and how shifts in trade policy regimes affect agriculture GVC 

participation. The Poisson Maximum-Likelihood Estimator (PPML) allows us to address 

well-known econometric challenges resulting from zero bilateral trade flows and 

heteroskedastic residuals in log-linear 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, and NTM categories. The 

findings suggest that NTMs, encompassing overall measures as well as specifically 

sanitary and phytosanitary measures and technical barriers to trade, particularly when 

assessed through 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, 

revealing evidence of a cascading "chain effect" stemming from this policy. 

To delve deeper into these findings, the third contribution carries out a similar analysis 

using a different methodological approach. As recognized in the literature, there is a 

potential bias in estimates due to a non-linear relationship between NTMs and GVC-trade 

as well as a potential endogeneity bias (i.e., self-selection) when estimating the effects of 

trade policies, given that these policy measures are not exogenous random variables and 

are likely to be endogenously determined and correlated with the trade flows and their 

determinants. The pervasiveness of these problems hampers the assessments of NTMs, 

primarily when one seeks to capture the effects of the full range of NTMs characterizing 
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countries' regulatory structures. The combination of non-random selection of trade policy 

and omitted non-linearities can bias estimates, ultimately influencing policy 

recommendations. Consequently, the contribution adopts a quasi-experimental method, 

the Generalized Propensity Score (GPS), a non-parametric approach for causal inference 

in quasi-experimental settings with continuous treatment, to provide insights into this 

complex and multifaceted phenomenon. Results indicate that NTMs indeed matter, and 

their impact on GVC-trade varies in a non-linear manner with the level of intensity. A 

consistent negative relationship is identified between the intensity of NTMs imposed by 

importing countries and the agricultural GVC trade of 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 at low levels 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 intensity. When considering 

NTMs weighted for importing flows, the negative impact on agricultural GVC trade is 

less pronounced. The study underscores that the omission of self-selection issues in 

analyzing the effects of NTMs on GVC-trade can result in biased estimates and that 

addressing the heterogeneity of NTMs is imperative. Additionally, there are indirect 

effects on the domestic economy of the imposing country, 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 by one country not only hampers partner countries' 

exports but also affects the competitiveness of the imposing country itself. 

 

 
 
 
 
 

  



 
 

11 
 
 

CONTRIBUTION 1 

 
 

¢ƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǘƘŜ ¢ǊŀŘŜ ŀƴŘ /ƻƻǇŜǊŀǘƛƻƴ !ƎǊŜŜƳŜƴǘ ŦƻǊ ǘƘŜ ¦YΩǎ 
international trade 

 
Ilaria Fusacchiaa, Luca Salvaticia, L Alan Wintersb 

Published in Oxford Review of Economic Policy, Volume 38, Issue 1, Spring 2022 

https://doi.org/10.1093/oxrep/grab052 

 
aRoma Tre University, Italy    b University of Sussex, UK 

 

 

Abstract 

We analyse the likely trade effects of the Trade and Cooperation Agreement (TCA), 

which defines the post-Brexit trading environment between the United Kingdom (UK) 

and the European Union (EU). We apply a computable general equilibrium model 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 conducting UKïEU trade, 

including various non-tariff barriers in both goods and services. We suggest 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 heavily, as do services which trade 

significantly with the EU, face large increases in trade barriers, and experience declining 

demand from other sectors as those sectorsô exports fall. Such inter-industry linkages 

spread the losses from Brexit widely through the economy. 

 

JEL 

F16 - Trade and Labor Market InteractionsF17 - Trade Forecasting and Simulation 
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CONTRIBUTION 2 

 

Do Non-Tariff Measures Impose Trade-Restrictive Effects on Global Agricultural 

Value Chains? A Worldwide Perspective 
 

 Mohamed Hamid3   Pierluigi Montalbano4  Silvia Nenci5  Davide Vurchio6 

 

Abstract  

This study aims to assess the impact of Non-Tariff Measures on Global Value Chains 

(GVCs) globally, with a specific focus on the agricultural sector. The goal is to discern a 

possible "chain effect" of trade policy associated with GVC trade. To evaluate this impact, 

we first compute NTM incidence indicators, namely the frequency index and coverage 

ratio, by leveraging the panel structure of NTM data at the HS 6-digit product level from 

the WTO Integrated Trade Intelligence Portal (I-TIP). Subsequently, we integrate these 

measures with backward and forward GVC indicators computed using EORA data for 

trade in value-added. A gravity-like structural approach is adopted to assess whether and 

how shifts in trade policy regimes affect agriculture GVC participation for a panel of 188 

countries (including many developing countries) worldwide from 1995 to 2019. These 

estimates cover a panel of 188 countries, including numerous developing nations, 

spanning from 1995 to 2019. The analysis is differentiated based on backward and 

forward participation, and NTMs categories. The empirical results indicate that the 

adoption of NTMs hinders both backward and forward GVC participation 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 significant policy implication is that if a country increases its 

adoption of NTMs (both overall and specific) for various objectives, not necessarily with 

protective intentions, it should expect to incur costs in terms of reduced participation in 

GVCs. 

Keywords: non-tariff measures, GVC-trade, agriculture sector, gravity model, world 

JEL-codes: F13, F14, Q17 

                                                           
3 Sapienza University of Rome (IT). 
4 Sapienza University of Rome (IT) and Sussex University (UK). 
5 Corresponding author. Roma Tre University (IT). 
6 University of Bari (IT). 
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Introduction  

The incidence and the intensity of Non-Tariff 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 they 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 of trade policies linked to shifts in trade regimes on the 

global value chain (GVC) of the agricultural sector at a global level. Specifically, it 

analyses the extent to which countries' backward participation (i.e., the utilization of 

foreign inputs embodied in exported goods) and forward participation (the utilization of 

domestic inputs embodied in exports to third countries) in GVCs are affected by NTMs.  

The relationship between trade policy and GVC has been scarcely investigated in trade 

literature (Blanchard 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 

potential impacts of bilateral protection (Blanchard et al., 2016). The first channel of 

impact is through the ñmagnification effectò where on the one hand, products incur tariffs 

as many as they cross national borders, while on the other hand, tariffs are imposed on 

gross imports and the value-added 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 channel is through a 

ñchain effectò that impacts the countryôs upstream and downstream GVCs related 

activities. In the case of forward participation, domestic tariffs on imports may affect 

domestic value-added content embodied in exports of partner countries. Whereas in terms 

of backward integration, import tariffs pass some of the benefits of protection from the 
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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 extended to NTMs.  

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 gravity-like structural 

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

to the agriculture sector. Those latter are meant as backward and forward measures of 

GVC and are computed by applying Borin and Mancini (2019)ôs exports decomposition 

method using Inter-Country Input-Output (ICIO) tables. ICIO tables combine traditional 

trade statistics with national Input-Output (IO) 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 from 1995 to 2019.7 

To assess the quantitative effects of NTMs on GVC-trade, 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, we use data on 

NTMs from the WTO Integrated Business Information Portal (I-TIP) database exploiting 

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

The empirical results indicate that the adoption of NTMs hinders both backward and 

forward GVC participation 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: Section 2 provides 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 methodology 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 the ex-post impacts of 

changes in trade costs on international trade. The gravity model has been a staple in trade 

                                                           
7 The revised edition of EORA extends to 2022. However, in our situation, the time limit of 2019 is 

determined by the availability of bilateral data related to NTMs. 
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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 fragmentation of 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 intermediate 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 Venables (1996) 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 trade, and foreign direct investment flows (simultaneously) to show 

the growth of foreign direct investment flows relative to trade. This model explains the 

connection between multilateral enterprises that invest capital directly in foreign 

countries, national enterprises 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 some measures 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 can be 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 consumed by destination markets. As a result, gross trade flows do not 

accurately reflect the origin or destination market of the value-added embodied in trade 

flows. He quantifies the impacts of trade costs by applying the dataset constructed by 

Johnson and Noguera (2012) which includes 42 economies for the period 1970-2009. He 

concluded that the bilateral trade cost elasticity of value-added exports is about two-thirds 

of that for aggregate exports. Also, the bilateral value-added 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 input-output tables for the 

year 2013 to study the impact of bilateral import tariffs and shifts in trade regimes 
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associated with regional trade agreements on the GVC backward and forward 

participation in agriculture and food in Sub-Saharan Africa (SSA). This model applies a 

methodology developed by Wang, Wei, and Zhu (2013) to decompose gross value-added 

trade flows and compute the measures of GVC participation. This study shows that SSA 

economies' world trade shares are low, but their GVC participation is increasing over time 

particularly upstream as suppliers of unprocessed intermediate goods. Also, the bilateral 

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 find Ferraz 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 Non-tariff barriers and GVCsðand the likely consequences of a hypothetical 

PTA involving Mercosur 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 model. They show that if LDC preferential market access is replaced 

from the simple "direct export" approach such as a GSP-like 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 protection based on the value-added 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 imports 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) 

show that 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, wearing 

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 

quantifying the trade effects of NTMs. Typically, two main methodologies are employed 

for quantifying these effects: price-based and quantity-based approaches. The price-based 
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approach compares the prices in the importing economy with prices of comparable goods 

in free markets (Berden and Francois, 2015). Among those applied price-based 

approaches are Bradford (2005), Ferrantino (2006), and Dean et al. (2009). Dean et al.,ôs 

(2009) NTMs price-based approach takes the advantage of retail price data at the city 

level to study how much of NTMs affect prices. For 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 differentiated 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 sector level, 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 

sector-level tariff equivalents: the variable coefficient of the NTM effect can be changed 

into trade cost estimates (tariff equivalents).  

The quantity-based approach uses gravity models to assess how much the presence of 

NTMs decreases trade flows compared to potential trade (Berden and Francois, 2015). 

Among those developed quantity-based 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 quantity-based 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 collect 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 impact 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, for the first time, dataset of NTMs in 65 economies with the CEPIIôs 

unit values database to assess average ad-valorem equivalents (AVEs) for sanitary and 
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phytosanitary, technical-barriers-to trade and other measures by section of the 

Harmonized System of product classification. They show that deep-integration clauses in 

regional trade agreements, specifically the mutual recognition of conformity assessment 

procedures, significantly decrease the price-raising impact of NTMs, possibly reflecting 

lower compliance 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 consequence of tariff 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 of tariff and non-tariff changes under PTAs. They construct a new dataset of 

bilateral tariff rates for 90 importing and 149 exporting countries for the year 1996-2010, 

covering the Harmonized System 2-digit 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) 

non-tariff changes under PTAs on average increase both the intensive and extensive 

margins of trade. 2) Unlike FTAs and CUs, PSAs do not have discernible trade effects. 

3) CUs have a stronger trade effect than FTAs. 4) non-tariff changes associated with CUs 

have a stronger impact on trade than those associated with FTAs and PSAs. 5) the effect 

of CUs due to the non-tariff changes, while that of FTAs due to both tariff and non-tariff 

changes. 6) changes on non-tariff take a longer time than tariff changes to have an impact 

on the intensive margin. 7) there is significant heterogeneity across 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 countries at the product level over 

the period 1997ï2015. 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) The overall 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 set for protectionist 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. 



 
 

19 
 
 

With regards to the other measures, there is no evidence 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 countries enter 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 welfare effects 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 computed with 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 affected products by up to 12%. 2) Different categories of NTBs 

impact trade to a different extent. 3) Behind-the-border measures lower the importerôs 

market access. Santeramo and Lamonaca (2019) review the existing literature on the 

impact of NTMs on agri-food trade and conduct a meta-analysis 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 of 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 impact global trade over the period of 1995-2014. To 

differentiate between various NTM types, they use the information on NTMs notified to 

the WTO from the integrated Trade Intelligence Portal (I-TIP). They amend the I-TIP 

database to suit econometric analysis and the estimation 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 trade-impeding effect of NTMs. The 

positive effect on the demand side 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 high-income countries in Europe and 

Central Asia. Lastly, Korwatanasakul and Baek (2020) have analysed specifically the 

impact of NTMs on GVC participation by conducting a cross-sectional analysis at the 

industry level, spanning 30 countries with 19 industrial sectors. They find that NTMs 
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have negative impacts on backward GVC 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 Key Facts  

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 input-output (MRIO) tables from 1995 to 2019 to calculate GVC 

indicators. EORA tables, particularly the simplified EORA26 database version, offer 

insights into demand and supply linkages among 188 economies and 26 sectors including 

low-income countries from 1995 to 2019.  Leveraging these data and applying Borin and 

Mancini's (2019) decomposition methodology, we calculate the following GVC 

indicators: 1) the GVC backward participation in exports (i.e., import content of exports, 

foreign and domestic value in imported inputs that are re-exported), that is the GVCB 

index; 2) the GVC forward participation in exports (i.e., value of domestic productions 

re-exported by the bilateral partners), that is the GVCF index; and 3) the GVC overall 

participation in 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 one-third of all global agricultural trade activities are GVC-related. It also shows that 

GVC integration is increasing over time worldwide. On average, the global agriculture 

sector is more involved in forward-GVC (over 20%) than backward-GVC (less than 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 1 Forward and Backward GVC Participation of the Agricultural Sector: 1995 to 

2019 

 

Source: Authorsô elaboration on EORA data. 

To analyze trade policies, we consider tariffs, NTMs, and regional trade agreements 

(RTAs). The sources for these variables are as follows. The 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 1996-2019. The main source of data 

for NTMs is the WTO Integrated Trade Intelligence Portal (I-TIP, subsection ñI-TIP 

Goodsò). The WTO I-TIP covers 22 sectors 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 NTMs applied to the tariff lines 

involving intermediate products in the agriculture sector (by using the Broad End-use 

Category, BEC classification of goods). BEC classification also allows us to classify the 

products into industries/sectors. We aggregate the intermediate 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 average 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, 
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STE, TBT, TBT_STC, TRQ) of NTMs on agricultural products (Figure 3). In the 

agriculture sector, countries 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 TBT measures are increasing remarkably over time. Therefore, this 

study focuses mainly on the overall NTMs and particularly the SPS and TBT measures.  

Figure 2 Global agriculture average tariff rates: 1996 to 2019 

 

Source: Authorsô elaboration on WITS WTO IDB/CTS data.  

Figure 3 NTMs imposed on intermediate goods in the agriculture sector: 1995 to 2019 

 



 
 

23 
 
 

Source: Authorsô elaboration on Integrated Trade Intelligence Portal (I-TIP) of the WTO data and  

Ghodsi et al., (2017). Notes: 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: Technical barriers to trade. TRQ: Tariff-rate 

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 database that covers the period from 1995 

to 2019. The number of RTAs 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 

 

Source: Authorsô elaboration on WTO RTAs data  

4. Methodology  

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

NTMs on agriculture GVCs, along with other trade policy measures. We estimate partial 

elasticities of NTMs' trade restrictiveness ñchain effectò for a panel of 188 countries 

(including many developing countries) worldwide from 1995 to 2019. To do this, we first 

compute backward and forward measures of GVC-trade (that are our dependent 

variables) by applying the Borin and Mancini 2019ôs decomposition method using trade 

in value-added data from the EORA dataset. We then combine the panel structure of NTM 
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data at HS 6-digit product level from the WTO Integrated Trade Intelligence Portal (I-

TIP) with the EORA data for trade in value-added. We follow Bora et al. (2002) to 

compute 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 items (k) over time, by applying the following trade 

frequency index: 

ὔὝὓ ὊὍ  ρzππ                                                              [1] 

Where D is a dummy variable taking the value of one if there are NTMs8  and zero 

otherwise; M is also a dummy variable that takes the value of one if there are imports in 

j from i of good k; 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 goods (by 

using the Broad End-use 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 product k (V) to derive a trade coverage index. 

In this case, T is the year of import weights (with a time lag to avoid endogeneity).  

ὅ  ρzππ                                                              [2] 

Unlike the frequency index, the coverage index also indicates the importance of the 

NTMs for the exporter overall, or, relatively, among export items. Conversely, if NTMs 

are trade-impeding, using import weights automatically biases the effect of NTMs 

towards too small effects. 

To empirically assess whether and how shifts in trade regimes affect agriculture GVC 

participation,  we rely on the well-established gravity model. Our empirical strategy 

borrows from Balié et al. (2019) to build up the following gravity-like structural approach 

controlling for both country-time and country-pair fixed effects: 

                                                           
8 The NTM variables show the total number of NTM regulations in place and notified to the WTO as 

reported in the I-TIP database by year. 
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Ὃὠὅ     ‍  ‍ Ὕ    ‍ ὔὝὓ   ‍ ὖὝὃ  •  †  •†   ‐      [3] 

Where all non-dummy variables are in natural logs. ‍ is the intercept. i denotes the 

exporter country, j the importer country, and t indicates time. GVC trade (pin U.S. dollars) 

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

backward and forward participation (Borin and Mancini, 2019). Country-time fixed 

effects (• ὥὲὨ †) to control for time-varying factors that could influence trade and 

account for the ñmultilateral resistanceò terms (Anderson and Van Wincoop 2003); 

country-pair fixed effects (•†) account for endogeneity bias between bilateral protection 

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

tariffs in our data. T stands for applied tariff rate of importer country j to the exporter i 

(Ὕ ). ὔὝὓ accounts for NTMs imposed by importing country j on exported goods 

from exporting country i. To enrich the analysis, we have considered all the NTMs and ï 

separately ï technical barriers to trade (TBTs), sanitary and phyto-sanitary measures 

(SPS). PTA is a dummy variable for the mutual participation in ñdeepò preferential trade 

agreement (ὖὝὃ). We use the Poisson Maximum-Likelihood Estimator (PPML) 

approach to deal with the well-known econometric problems resulting from zero bilateral 

trade flows and heteroskedastic residuals in log-linear gravity equations (Silva and 

Tenreyro, 2006). 

We acknowledge that the gravity approach still needs improvements to take on board the 

key features of value-added trade, such as the fact that bilateral value-added flows do not 

depend only on bilateral trade costs but also on costs with third countries through which 

value-added transits from source to destination (Johnson and Noguera, 2012). Therefore, 

to mitigate the additional bias arising from value-added trade, we re-estimate 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: i) bil_reflectionij, 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); and ii) bil_fvaij, 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. 
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5. Results 

Tables 1-4 report the estimates over the period 1995ï2019 for the entire sample of 188 

countries included in the EORA dataset. Table 1 presents the effects of overall NTMs, 

SPS and TBT on backward and forward GVCs trade flows when NTMS are computed 

using the frequency index. Columns 1 and 2 highlight that the presence of overall NTMs 

has a negative and statistically significant influence on GVC trade. Precisely, they exert 

a detrimental impact on the exporter's forward GVC, i.e., the domestic added value 

contained in exports of intermediate goods destined for the importerðwho adopts 

NTMsðand 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 other 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 single exchange of goods between two 

countries, but they also undermining the capacity of a country to participate in longer 

value chains characterized by multiple exchanges of intermediates and final goods. 

Tariffs are not significant, probably due to the variable we choose to proxy custom duties 

on agriculture products (the ñAverage tariff on agriculture productsò provided by the 

WITS database), without distinguish between intermediates and final goods. The 

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 when examining 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. Only the preferential trade agreement 

appears to remain significant and positive, but again, solely in the context of forward 

GVC trade. 

Table 3 and 4 present the estimates of the effects of overall NTMs, SPS and TBT on 

(pure) direct bilateral backward and forward GVC trade. When NTMS are computed 

using the frequency index, the relationship between NTMs and pure GVC trade is 

negative and significant when examining the bilateral reflection (i.e., the domestic value 
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added embedded in intermediate exports to the partner country 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., the foreign value added originating in the partner country that 

is embedded in the exports of the exporting country to the importing country itself), 

although not statistically significant. Regarding the preferential trade relationship, the 

coefficients indicate a positive and significant impact of the PTAs on GVC trade. This 

confirms the positive effect of vertical integration between partners and mitigates the 

potential trade diversion effect of the PTA on GVC participation in the agriculture sector. 

Trade agreements play a crucial role as they can bring about significant shifts in the trade 

regime, including rules of origin, with pervasive effects on GVC participation for source 

countries, beyond mere variations in trade costs measures. 

When NTMs are computed using the coverage ratio, the relationship loses significance, 

as observed in the case of standard GVC trade. Trade agreements, on the other hand, 

retain their positive and significant effect. 

The overall findings imply that in a scenario of international production fragmentation, 

the performance of a country (and sector) in GVCs is influenced not only by the trade 

restriction measures it faces from other countries but also by its own trade policies 

adopted toward partners. A key policy recommendation arises from the identified chain 

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: 1995-2019, Frequency Index 

 (1) (2) (3) (4) (5) (6) 

       

VARIABLES gvcb gvcf gvcb gvcf gvcb gvcf 

       

FI_ntm_interm_d -0.00106*** -0.000477*     

 (0.000277) (0.000261)     

t_d -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 parentheses *** p<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: 1995-2019, Coverage Ratio  

 (1) (2) (3) (4) (5) (6) 

       

VARIABLES gvcb gvcf gvcb gvcf gvcb gvcf 

       

CR_ntm_interm_d 6.95e-05 0.000226     

 (0.000175) (0.000171)     

t_d -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 -1.32e-05   

   (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 parentheses *** p<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: 1995-2019, 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)     

t_d -0.160 0.292 -0.162 0.288 -0.162 0.293 

 (0.125) (0.194) (0.125) (0.194) (0.123) (0.197) 

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 parentheses *** p<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: 1995-2019, Coverage Ratio 

 

 

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 

 

6. Conclusion  

This study closely examines the international fragmentation of agricultural production 

processes  - that is GVC - and its relationship with trade policy. We achieve this by 

computing NTM incidence indicators, leveraging the panel structure of NTM data at the 

HS 6-digit product level from the WTO Integrated Trade Intelligence Portal (I-TIP). 

Subsequently, we integrate these measures with backward and forward GVC indicators 

computed using EORA data for trade in value-added. We then employ a gravity-like 

structural approach to assess whether and how shifts in trade policy regimes affect 

agriculture GVC participation for a panel of 188 countries (including many developing 

countries) worldwide from 1995 to 2019. 

Our empirical results highlight the significance of trade policy for agriculture GVC. 

Specifically, we find that the adoption of NTMs hampers the backward and forward GVC 

participation of exporting countries facing them, providing the first evidence of a ñchain 

 (1) (2) (3) (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)     

t_d -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 -6.53e-05 

     (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 
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effectò of this policy. Furthermore, we find that NTMs may also depress the export 

performance of the imposing country, presenting a second piece of evidence for the "chain 

effectò. These findings have potentially important policy implications, as trade policies 

now hinge not solely on the location of imported goods but rather on the nationality of 

the value-added content embedded in traded goods. Consequently, there may be a need 

to reassess trade policy priorities in the agriculture sector. We believe these results offer 

scholars and policymakers a valuable framework for assessing the impact of policy 

measures on bilateral GVC relationships. 
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