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Abstract: In recent_decades, global value chains (GVCs) have reshaped international trade,
cross-border production, and'specialization. Despite the growing body of research on GVCs,
comparative regional analyses of agriculture and food manufacturing remain scarce. This paper
examinesshow countries in the European Union (EU) and the Regional Comprehensive
Economic’ Partnership (RCEP) participate in GVCs in these sectors. Distinguishing between
forward and backward participation, it identifies structural and institutional factors associated
with different integration modes. Using inter-country input-output data for 2001-2022 and
sector-level decomposition, participation rates are calculated for 42 countries. The results reveal

clear sectoral asymmetries: backward participation is much higher in food manufacturing,



especially in the EU, whereas forward participation is stronger in agriculture and driven by raw
material exports. Regression results show backward participation is mainly associated with
income levels, with tariffs mattering only in agriculture. Forward participation is more complex,
with significant effects from development-status shifts only in agriculture, not in food

manufacturing.
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1. Introduction

Approximately 70%, ofy global trade flows—including raw materials, components,
industrial products; and Sesvices—can be classified as part of global value chains (GVCs),
indicating the growing*ffagmentation of production across various stages of the manufacturing
processyWotld Bank, 2019). The agri-food sector is also increasingly structured around GVCs,
where the various stages of transforming raw materials into consumer-ready products are
distributed across multiple countries (Lim, 2021; Scoppola, 2022). Such a fragmentation of
processes has been facilitated by reduced trade and investment barriers, along with advances in
contracting, marketing, and logistics (OECD, 2020).

Studying GVCs in the agri-food sector is crucial for designing effective trade and

development policies (Raimondi et al., 2023). Agri-food constitutes one of the most sensitive



sectors of the economy, closely linked to food security and social stability (Bonanno, 2017).
Understanding the structure and dynamics of GVCs in this area enables the identification of
stages at which value is created and an assessment of countries’ and regions’ positions within
global agri-food production networks. GVC analysis allows for a more precise definition of the
roles that individual countries play in global food trade (Bali¢ et al., 2019; Greenville and
Kawasaki, 2018). This is particularly important when designing policies to enhanee national
competitiveness or foster interregional cooperation. Moreover, the development of GV Csqn the
agri-food sector is associated with an increasing need for standardization and eertification,
which necessitates intergovernmental cooperation and regulatory_harmonization (Blind et al.,
2018; Marette, 2016).

The European Union (EU) and the Regional Lomprehensive Economic Partnership
(RCEP) are among the leading players in the @lobal agri-foad trade. In 2024, the EU's share in
global agri-food exports and imports in value, terms Was approximately 40%, while the RCEP's
share was 20% (WITS, 2025). In bothithe EU and RCEP, the agri-food sector is perceived as a
key component of food securitygstheiproteetion of local producers, and tariff and non-tariff
policies. The EU places particulamemphasis on protecting small farms and compliance with
environmental and_sanitary Standards in trade (Hart et al., 2012; Kareem, 2016). RCEP
countries show'more diversityy but strategic markets, such as meat and rice, are also strongly
protected, while mofe competitive areas are liberalized (Elms, 2021). In recent years, the EU
and RCEP haye intensified trade cooperation in the agri-food sector. In 2024, EU agri-food
exports to RCEP countries reached USD 44 billion, while imports from RCEP countries
amounted to USD 43 billion (WITS, 2025). Additionally, both trade blocs are deepening
cooperation by signing free trade agreements (FTAs). The EU has concluded FTAs with Japan,

South Korea, Singapore, and New Zealand, among others. Further agreements with RCEP



members, such as the Philippines, Malaysia, and Indonesia, are currently under negotiation,
with the agri-food sector regularly identified as a priority area (European Commission, 2025).

The study will incorporate two key perspectives: forward participation, which refers to a
country's contribution to value added that is further exported by other countries, and backward
participation, which involves the use of imported intermediate goods in domestic export
production (Tian et al., 2022). The study aims to identify patterns of forward andybackward
participation in the GVCs of the agriculture and food manufacturing sectors in“the EU and
RCEP, and to examine factors associated with GVC participation by pagticipation type.

This study offers a novel contribution to the literature on GV.Cs\by intreducing a sector-
specific and comparative approach that remains underexplored in eXisting research. While
much of the GVC literature tends to focus either on the/manufaeturing sector or country-level
participation patterns, this paper isolates two Strategicand poelicy-sensitive sectors: agriculture
and food manufacturing. By analyzing both, forward and backward participation in GVCs—
rather than relying solely on aggregate, GVC shares—this study offers a more nuanced view of
how countries and regions are embedded in"global agri-food production networks.

Comparative studies“betweengthe two analyzed blocs remain rare in GVC research,
despite both playing,incteasingly central roles in global agri-food trade and intensifying trade
cooperation. Thus, this research fills key gaps in the literature and provides a valuable evidence
baseyfor designing'differentiated trade and agricultural policies within and across trade blocs.
2. LiteratureyReview

2.1. General factors associated with GVC participation

A foundational body of work emphasizes the role of structural factors, such as factor
endowments, market size, and geography, in shaping countries' participation in GVCs (World
Bank, 2020). For instance, low-skilled labor and foreign capital are central to backward

participation. In contrast, forward participation is more prevalent in resource-abundant



countries or those with advanced technological capabilities. Additionally, foreign direct
investment (FDI), whether efficiency- or resource-seeking, tends to reinforce GVC integration
in both dimensions (Xu et al., 2022).

Trade openness is critical enabler, especially in terms of tariffs (Yanikkaya et al., 2024)
and trade agreements (Cheng ef al., 2022). Evidence from the RCEP region suggests that greater
trade openness is strongly associated with increased backward GVC participationy particularly
in low- and middle-income economies (Rahman et al., 2024).

Outward FDI is another mechanism through which home countriesycan, reposition
themselves within GVCs. Several studies have demonstrated, that outward investment,
particularly in high-tech sectors, facilitates technology upgrading and enhances the GVC
position of the investing country (Li et al., 2024). Howewer, the relationship is not
unequivocally positive; the benefits of OFDI depend on'the home country's absorptive capacity
and institutional context (Herzer, 2012).

2.2. Forward and backward GVC participation

Although many determinafits, influenee overall GVC participation, recent studies have
emphasized the importanéenof distifiguishing between forward and backward integration.
Backward participation is,particularly common among countries entering GVCs through labor-
intensive assembly tasks {Taguchi and Thet, 2021; World Bank, 2020). Forward participation
is typicallyiassociated with more advanced capabilities in R&D, product design, and upstream
manufacturing, Stoj¢i¢ & Mati¢ (2024) provide empirical evidence that the relationship
between backward and forward integration is neither linear nor automatic. While backward
integration can serve as a stepping stone, its capacity to generate long-term upgrading is limited
unless complemented by domestic innovation, diversified trade partnerships, and supportive

institutional environments.



The transition from backward to forward GVC participation remains a central challenge
for many economies in lower income groups . Evidence suggests that excessive reliance on
imported inputs may lead to a "low-end lock-in," in which countries remain trapped in low-
value-added segments of GVCs without the capacity to move upstream (Stoj¢i¢ and Matic,
2024; Xu et al., 2022).

2.3. Agri-food GVCs

Despite the rising importance of agri-food GVCs in internationalgradelandyprodudetion
(Nenci et al., 2022), empirical evidence on the determinants of participationyin these chains
remains sparse. Compared to the manufacturing sector, where,a ‘gich litérature identifies
economic, institutional, and policy-related drivers of GVC integration, studies focusing on
agriculture and food products are limited in both number and scope.

One of the few early empirical contributions to this field by Bali¢ et al. (2019) uses a
trade-in-value-added framework to analyze GVGQ, participation in Sub-Saharan African
economies. Importantly, their results demonstrate that trade policy variables such as bilateral
tariffs and regional trade agreementsysignificantly affect both forward and backward GVC
participation, indicating thatteventmdédest reductions in trade barriers can enhance countries'
integration into agri-foodichains.

Expanding on‘the fole“of institutional integration, Kim and Steinbach (2025) present
robust empirical evidence that membership in multilateral institutions, such as the WTO,
significanfly®boosts agri-food GVC participation. Using a dynamic structural gravity model,
they find that WTO membership increases backward participation by 56.7% and forward
participation by 43.9%. These effects are notably larger than those associated with regional
trade agreements (RTAs), which yield more limited gains (7.9% and 4.1% respectively). Their

findings suggest that multilateral rules-based frameworks provide more effective and reliable



channels for integrating into agri-food GVCs, primarily by reducing uncertainty and
harmonizing trade procedures.

Steinbach and Zurita (2025) offer a complementary angle by investigating the impact of
the WTO Trade Facilitation Agreement (TFA) on agri-food GVC participation. Their analysis
indicates that while the TFA has the potential to lower trade costs and streamline border
procedures, its effects are uneven across countries and provisions. For example, measures such
as expedited shipments and advance rulings have a positive impact on GVC flows, whereas
others, such as customs cooperation, may yield neutral or even negative shert-term effects,
particularly in countries with limited administrative capacity.

Further refining the discussion, Kim et al. (2024) examine the impact of deep trade
agreements (DT As)—those including provisions on investment, 1tellectual property rights, and
regulatory harmonization—on GVC participation in the'agrizfood sector. Their results confirm
that DT As positively affect both forward,and backward participation, with investment-related
provisions showing the strongest assoeiation with value-added trade. However, the study also
uncovers that specific clauses—gspecially those concerning geographical indications (GIs) and
intellectual property rights"(lPRs)=ean have restrictive effects, particularly in lower-income
economies that rely.on flexible sourcing and less stringent standards. This duality suggests that
the design andfcontent of trade agreements matter as much as their existence in shaping agri-
foodyGVC 'integration.

A récent sector-specific contribution by Torok et al. (2025) adds further nuance to the
determinants debate by explicitly estimating backward and forward agri-food GVC
participation with panel data (54 countries, 2014-2023), using both OLS and country fixed
effects and additionally splitting the sample into high-, average-, and low-performing groups.
For backward participation, their fixed-effects results indicate a positive association with trade

openness and market size, but a negative association with countries’ income-group



classification and FDI inflows. For forward participation, authors find that FDI inflows and
income-group classification are positively associated with forward linkages, whereas trade
openness is significantly negative. Importantly for synthesis, their estimates are mixed across
specifications and sub-samples (e.g., sign changes between OLS and fixed effects for several
covariates, and opposing FDI effects across performance groups), implying that agri-food GVC
determinants are highly context-dependent and sensitive to identification strategy,so stylized
conclusions should be drawn cautiously.

3. Materials and Methods

3.1 GVC participation rates

The data from multiregional input-output (MRIO) tableshdeveloped as part of the
Organization for Economic Cooperation and Development (OECD) Trade in Value Added
(TiVA) project (ICIOT) are used to calculate backwatd and forward GVC participation in EU
and RCEP countries. The TiVA database 1§,considered the most reliable government-based
source of MRIO data (Aslam et al.; 201%). Alternatively, the EORA database is a frequently
used data source (Lenzen é¢al., 2013), mainly due to the representation of almost 190 countries
in the model. Howeveg,all EU and RCEP countries are represented in TiVA ICIOT; therefore,
it remains our choige as the'most reliable data source.

The gtudyy covers the period 2001-2022, i.e., more than twenty years of dynamic
international trade and regional trade agreements. The year 2001 was chosen as the initial period
of analysis because of China's accession to the World Trade Organization (WTO) in that year,
which influenced the dynamic development of international trade and enabled wider regional
integration in Asia and the Pacific.

All calculations for GVC participation are based on a standard MRIO model with G

countries and N sectors. To produce a unit of output of good i, a country consumes a quantity



of intermediate good j produced domestically or imported from other countries. Thus, each unit

of output can be consumed as a final good or used as an intermediate good at home or abroad:

G

Xs = Z(Asrxr + Ysr) (1)

r

where: Xis a Nx1 vector of output; s represents the country of producer and  exporting country;

A is a cost-structure matrix; Y is the final goods (final demand) vector.

Using a block matrix notation, the general equation of production and trade with G

countries and N sectors (commodities) can be expressed as follows:
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The following relationship between output and final demand can be derived from the above

equation:
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where: B represents the globalLeontief inverse matrix for the entire intercountry model.

Wi caleulate GVC participation rates for the agriculture and food sectors in each analyzed
country. Agriculture is equated with sector AOl, according to the International Standard
Industrial Classification of All Economic Activities (ISIC Rev. 4). Based on the same
classification, the food sector accounts for the manufacture of food products, beverages, and
tobacco products (from now on referred to as the food sector). Borin and Mancini (2019) point
out that the most widely used export decomposition method in the literature (Koopman et al.,

2014) is applicable only to aggregate exports (without sectoral breakdown). Moreover, as the



authors prove, some elements of the decomposition of Koopman et al. (2014) are imprecisely
defined; hence, we use the method of Borin and Mancini (Borin and Mancini, 2019), which
represents the first successful attempt at value-added exports decomposition at the bilateral and
sectoral levels, allowing proper estimation of backward and forward GVC participation on the
sectoral level.

The method used calculates trade value added from a source-based perspéctive. In this
approach, value added is attributed to a trade stream when the component (commodity) first
crosses the border. A full description of the method and proofs can be found i Borin and
Mancini (2019). Here, we provide only a final source-based decompasition of GVC trade into

forward and backward participation indicators:
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where: Vs isa I XN veetor that contains the shares of value added per unit of output produced
in country s; Eg. isiagvectorief exports (E) of country s to country »; uy is the 7 xN unit row
vector; k isfthe countdy (market) of manufacture of the product; / is the country (market) of final

absorptiomof the product.

3.2 Regression models

3.2.1 Data

This study uses a balanced panel dataset comprising 42 countries (27 EU and 15 RCEP
countries) over the period 2001-2022. All variables are annual, and the final dataset has no

missing values. The explanatory variables include economic indicators (e.g., GDP per capita
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and development status based on income classification), investment (FDI outflows), and trade
policy (tariffs and DTAs). The selection of variables is grounded in the empirical and theoretical
literature on GVC participation (see the Literature Review Section). These variables are
intended to capture broad structural, investment-related and trade-policy conditions at the
country-sector level. The initial model specification also included the FDI inflow variable.
However, it was found to be statistically insignificant in all cases. Consequently, it was
excluded from the final specification. See supplementary files (Tables, S1,and“S2)%er the
overview and descriptive statistics of variables used.

3.2.2 Baseline Model Specification

Given the panel structure and the expectation of time-invariant unobserved heterogeneity
across countries, the fixed-effects (within) estimator is appliedyThis approach removes all time-
invariant omitted variables that could bias results, faligning with standard panel modeling
guidance (Baltagi, 2021; Wooldridge, 2010¥ It is“particularly appropriate when country-
specific characteristics may be correldted with included regressors, and when N > T, as in this
study. To ensure statistical reliability, thefmodel also accounts for cross-sectional dependence,
heteroskedasticity, and gsesialtautocorrelation, which are common in macro-panel settings.
Diagnostic testing (reperted,in the Robustness Checks section) confirms the presence of cross-
sectional dependencéy® groupwise heteroskedasticity, and first-order autocorrelation.
Accordinglyy, we implement the Driscoll-Kraay (DK) standard error correction (Driscoll and
Kraay, 1998), which produces standard errors robust to all three issues. Each model includes
country fixed effects and year dummies, controlling for time-varying global shocks and
country-invariant factors.

The general form of the estimated models is as follows:

GVCL't = + 6t + ﬁl GDPpCit + ﬁzDevit + ﬁgDTAit + ﬁ4FDIit + ‘B5MFNit + Eit (6)
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where: GVCj is GVC participation (forward or backward) for country i in year #; a; are country
fixed effects; J; are year fixed effects; GDPpci; is the GDP per capita; Devi is development;
DTA; represents deep trade agreements; FDI;; represents outflow of foreign direct investments
share in sectoral GDP; MFN; is the weighted average of Most-Favored Nation Tariffs; ¢; is

Driscoll-Kraay robust error term.

3.2.3 Robustness Checks

To ensure the validity of the empirical findings, we conduct a series ofirobustness checks
addressing key statistical concerns: model specification stability, efror structure, and time-
varying unobserved heterogeneity. We first assess multicollineatity,using variance inflation
factors (VIF). All VIF values were well below the conventional threshold of 5 (O'brien, 2007),
indicating that multicollinearity is not a concern inthe,spegcificd models (see Tables S3 and S4
in the supplementary files for results).

Second, the presence of croSs-sectional dependence (mutual shocks across countries),
common in trade models, was tested for @ach variable and the fixed-effect residuals, using the
Pesaran CD test (Pesaran, 201 S)or results, see Tables S5 and S6 in the supplementary files).
The CD test showed strongycross*sectional dependence in all variables except FDI outflow
across three out of four model specifications. For the GVC backward-food specification, the
test does net*reject the null of weak dependence, suggesting that common shocks are largely
absorbedwby thesfontrols and time effects in that equation. Based on the results, we treat cross-
sectionalidependence as a general feature of our dataset. Therefore, to test for stationarity, the
Pesaran Panel Unit Root Test is used (Pesaran, 2007). Several tests were conducted with
different lags, considering both trend and non-trend scenarios (for results, see Table S7 in the
supplementary files). Together, they showed that non-stationarity cannot be ruled out for GDP
per capita, forward GVC participation in the food and agriculture sectors, and backward GVC

participation in the food sector. Thus, to bring variables to stationarity, the transformation was
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conducted. For GDP per capita, the log transformation was applied, and the data were first-
differenced to obtain growth rates. For the remaining non-stationary variables (Forward
participation agriculture; Backward participation food; Forward participation food), a first
difference was applied.

Then, tests for serial correlation and heteroskedasticity were conducted (for results, see
Table S8 in the supplementary files). The Modified Wald test for groupwise heteteskedasticity
(Greene, 2003) indicates significant heteroskedasticity across countries, while the"W ooldridge
test (Wooldridge, 2010) confirms the presence of first-order autocorselation, within panels
(Drukker, 2003). Based on the conducted tests, the Driscoll-Kraay ‘standarderror correction
was selected for the baseline models because it is robust to hetétoskedasticity, autocorrelation,
and general forms of cross-sectional dependence. As' a tfebustness check, we additionally
estimate models with panel-corrected standardwerrors (PESE) (Greene, 2018), which explicitly
allow contemporaneous correlation across‘panels and can incorporate an autoregressive error
process via Prais—Winsten transformation. Censistency of results across these alternative
covariance estimators increasegs@onfidence’that inference is not driven by a particular error-
structure correction.

To allow further sensitivity analysis, we also specify alternative DK and PCSE models.
Following Newey & West (Newey and West, 1994) and Andrews (Andrews, 1991), the
maximum lag trunéation parameter in our DK model with around 20 time points is set to 2 (lag
2), consistentywith the optimal bandwidth rule. However, we also tested the maximum lag of 1
(lag 1) as a sensitivity check. In the case of the PSCE model, the choice is between allowing a
common autoregressive (AR1) serial correlation structure and a panel-specific autoregressive
(PSART1) structure. The common autoregressive specification assumes all units share the same
serial autocorrelation, whereas the panel-specific autoregressive specification allows the

persistence of shock processes to differ across countries. Although there is no formal test for
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choosing between these structures in the PCSE literature, allowing for heterogeneous serial
dependence is often more realistic in macro, sector panels where units may follow different
dynamic processes. We present results under both assumptions to assess robustness and

sensitivity of inference.

4. Results and discussion

4.1. Descriptive patterns of backward and forward GVC participation

The results indicate broadly similar GVC integration patterns in thesageiculture and food
sectors across the EU and RCEP, with a clear asymmetry between backward and forward
participation (Figures 1-2). In both regions, backward participationsdéminates. The EU exhibits
higher and increasing levels of backward participation ingveth sectors, whereas RCEP countries
show lower and more stable shares (Figurel). Thisypattern reflects a stronger reliance on
imported intermediate inputs in the EUg which may“also increase vulnerability to external
shocks. In contrast, RCEP countriestely more,on domestically produced or regionally sourced
inputs, resulting in lower import dependetice. (Jin et al., 2024). (Dellink et al., 2020), in their
study of trends in agricultufal and foed GVCs between 1995 and 2015, also note that Asian
countries exhibit lowefimpott, dependence and greater use of domestic production inputs within
their rapidly deyelopifig econemies—primarily in agriculture, but also in the food industry.

In both analyzedtegions, forward participation in the agri-food sector was lower than backward
participation, If¥eflects the limited technological and structural capacity of the agri-food sector
to exporticomponents that are subsequently used in international production chains. In the EU,
the agriculture sector achieved higher forward participation rates—around 10%-11%—whereas
the food sector hovered around 4-5%. RCEP's values were comparable: approximately 10-11%
for agriculture and 5-6% for food. The limited dynamism of these indicators over the analyzed
years and the absence of clear upward trends suggest a constrained ability of the regions to

move "upstream" in the GVC. It contributes to the persistence of "low-end dependency," in
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which countries remain trapped in low-income stages of production (Stoj¢i¢ and Mati¢, 2024;
Xu et al., 2022). Given the low level of innovativeness and limited investment in research and
development in the agri-food sector (Chaparro-Banegas et al., 2024) compared to other
industries, investment in innovation is necessary to support the development of forward
participation.

At the country level, the EU-RCEP comparison reveals substantial within-region
differences. In the EU, average backward participation is relatively highyin counteies‘such as
Slovakia, Belgium, Estonia, Ireland and Slovenia in agriculture, and Belgium, Estonia, Ireland,
the Netherlands and Slovakia in food manufacturing, while Spain, Italy, France and Romania
show lower reliance on foreign value added in exports. In RCEPjhighenbackward participation
is observed mainly in Vietnam, Malaysia, Korea, Thailand and/Cambodia, whereas China,
Indonesia and Australia display lower levels. Berwardgarticipation follows a different pattern:
in the EU, it is relatively high in GermanynBelgium, Finland, Spain and Italy in agriculture,
and in Czechia, Germany, Romania, Slovakiayand Poland in food manufacturing. In RCEP,
forward participation is most viSibletin agriculture in Cambodia, Lao, Myanmar, Japan and
Indonesia, and in food manufactusing in Myanmar, Lao, Japan and the Philippines. These
patterns confirm that bagkwatd and forward participation reflect different forms of sectoral
specialization @nd value-chainypositioning.

In both the®BU and RCEP, the food sector is characterized by greater backward
participationfystemming from the greater use of imported components in processing and the
higher complexity of supply chains. Notably, higher forward participation in agriculture is
observed in countries belonging to the RCEP bloc, which can be explained by the fact that
several RCEP countries (e.g., Vietnam, Indonesia, Malaysia) are major exporters of agricultural
raw materials such as coffee, tea, or rice, which are subsequently processed abroad and enter

further stages of global value chains (GVCs). In contrast, in the EU, agri-food supply chains
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are more regionally embedded, with a strong internal-market orientation and short supply-chain
arrangements (Kneafsey et al., 2013). As a result, agricultural products are less frequently
involved in complex international production processes. Consequently, the EU's forward
participation in the agricultural sector is relatively lower—its raw materials cross borders less

frequently, thereby limiting their role in subsequent stages of global production.
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Figure 1. Backward participation in the agriculture and food sector in the EU and RCEP countries
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Figure 2. Forward participation in the agriculture and food sector in the EU and RCEP countries
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4.2. Econometric results for forward and backward participation

The estimation results (Tables 4-5) indicate clear, largely stable relationships between
economic growth and the degree of GVC backward participation in agriculture and the food
sector across EU and RCEP countries. In all model specifications, GDP per capita exerts a
negative and statistically significant associated with backward participation (agriculture:
—6.239, p <0.05 in the DK model and —3.164, p < 0.01 in the PCSE model; food: appsoximately
—4.96, p < 0.01 in both). It means that as GDP per capita increases, the share, 0f foreigndvalue
added in exports declines. While GDP growth is associated with lower backward participation
in agriculture, in the food sector, it mainly affects the speed at which backward participation
adjusts over time, since backward participation in the food sectomis modeled in first differences.

This relationship can be interpreted as a structural effectmgrowing economies typically
have more developed domestic supplier netwotks and.athigher share of domestic value added,
thereby reducing reliance on imported mputs inyexport production. Conversely, less affluent
countries are more often participantsiin GVCs, that depend on foreign inputs, resulting in a
higher backward participation share. ‘Ehese*findings are consistent with (Razzaq et al., 2024),
who, when analyzing the felationship between forward and backward participation and GDP
per capita, found that.in lew-iicome countries, a decline in per capita income is associated with
an increase in backward participation.

Inturn, thefdevelopment variable is not statistically significant in any of the models
for backwardwarticipation, suggesting that changes in countries’ income-group classification
does not provide additional explanatory power for differences in backward participation. In
other words, the effects of being a developed country are largely captured by the income

variable and by unobserved, time-invariant country-specific characteristics.
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Table 4. Fixed effect models for backward GVC participation

Backward Agri Backward Agri Backward Food Backward Food
Variable
(DKlag2/lagl) (PCSE AR1/PSAR1) (DKlag2/DKlag1) (PCSE AR1/PSAR1)
-6.239(2.426)** -3.164(1.208)*** -4.964(0.998)*** -4.952(1.106)***
D In_GDP per capita
/(2.377)** /(1.114)%** /(1.220)%** /(1.056) ***

Development

Deep trade agreements

FDI share of GDP

Tariffs

Year fixed effects

Country fixed effects

R2

0.722(0.435)
/(0.419)
-0.085(0.036)**
/(0.036)**
0.700(1.803)
/(1.786)
-0.123(0.059)*
/(0.061)*

Highly significant

throughout

Yes

0.3340

-0.159(0.497)
/ (0.446)
-0.120(0.084)
/(0.079)*
0.006(0.975)

/(0.944)

-0.173(0.086)**

/(0.062)%**
Highly significant

throughout

Yes

0.93979%,0.9621

-0.403(0.299)
/(0.289)
-0.040(0.030)
/(0.031)
-0.194(0.084)%*
/ (0:2082)**
-07003(0.004)
/(0.004)

Highly significant

throughout

Yes

0.3251

-0.405(0.267)
/(0.261)
10:041(0.034)
/(0.034)

-0M98(0.097)**

/ (0.099)**

-0.003(0.005)

/(0.005)

Mostly significant

Yes

0.3748 / 0.3948

Source: own compilation based on theSSEATA 15 calculations.

Note: Robust standard errors in parenthéses. DK = Driscoll-Kraay estimator; PCSE = Panel corrected standard

errors, *** p <0.01, ** p 0.05,% p <0{1; Backward Agri is in levels, Backward Food is differentiated.

Surprisingly,‘de€p trade,agreements (DTAs) are negatively and statistically significantly

associated (with backward participation only in agriculture (f = —0.0851, p < 0.05). It means
that beinga,part’of one more deep trade agreement is associated with a 0.085 percentage-point
lower bagckward participation in agriculture. It is worth noting that this variable loses
significance when the PCSE model is fitted with a common autoregressive (AR1) serial
correlation structure. However, for the panel-specific autoregressive structure (PSARI1),
significance remains at the 10% level. Considering PSAR1 to be more realistic in the analyzed

case, we interpret the results for DT As as significant.
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These results contradict Kim et al. (2024), who demonstrated that DT As can support both
forward and backward participation in GVCs, particularly through investment-related
provisions. In our study, they do not support either backward participation or forward
participation (Table 5). This discrepancy may stem from the heterogeneity of the agreements.
While specific clauses—such as those facilitating investment—promote integration into GVCs,
others, such as the protection of geographical indications (GIs) or strict regulatiofis goncerning
intellectual property rights (IPRs), may constrain flexibility in GVC development.¥Ehis is
particularly relevant for lower income economies that lack advanced tafrastructure or
standardized quality systems—factors that are especially important inyregions such as the EU
and RCEP.

Tariffs have a significant negative effect on backward, patticipation only in agriculture,
indicating that higher tariffs reduce the usel of imprted ‘inputs in export production. This
relationship is not observed in the food secter, wheréynon-tariff barriers, quality standards, and
sanitary regulations may play a mote important role in shaping import intensity. This is
consistent with the broader linkdetween trade openness and GVC participation, particularly in
developing countries (Rahman ef‘adg 2024). Similarly, (T6rok, Sdndor Kovécs, ef al., 2025)
found a positive and. significant relationship between trade openness and participation in agri-
food GVCs acr0ss 54.couftries from different regions during the period 2014-2023. The tariff
variables ate not sighificant for forward participation in any of the models, which is consistent
with trade'theery, as tariffs primarily affect the cost of imported inputs and, consequently, the
import intensity of production—i.e., backward participation.

In the case of the FDI outward share of GDP, a significant and negative relationship was
observed only with backward participation in the food sector (approximately = 0.19-0.20 for
both DK and PCSE models; p < 0.05). Therefore, +1 percentage-point higher outward FDI

intensity in the food sector is associated with a contemporaneous reduction in backward
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participation in food by a 0.19-0.20 percentage-point. It may indicate that firms in the food
sector invest less abroad and more often serve target markets through exports from the home
country, rather than producing goods in foreign affiliates.

In the models for forward participation (Table 5), GDP per capita is not statistically
significant in either sector, indicating that growth alone is not systematically associated with
countries’ ability to generate value added for re-export. In contrast, the development variable
is positive and significant only in agriculture, suggesting an association between higher in¢ome-
group status and forward linkages in this sector. This may reflect their capacityte process inputs
into higher-value products for export. However, this result should betinterpreted with caution,

as fixed effects absorb time-invariant country characteristics, and the estimates capture within-

country variation over time.

Table 5. Fixed effect models for forward GVIGyparticipation

Forward Agri Forward Agri Forward Food Forward Food
Variable

(DK lag 2/ lag 1) (PCSE ARI1 / PSAR1) (DKlag2/DKlag1) (PCSE AR1/PSAR1)
0.236(0.727) 0.310(0.890) -0.021(0.393) -0.108(0.484)

D _In_GDP per capita
/(0.745) /(0.849) /(0.437) /(0.448)
0.420(0. 154)** 0.408(0.178)** -0.002(0.080) -0.006(0.075)

Development

/0.156)** /(0.172)* /(0.079) /(0.069)
-0:001(0.019) -0.003(0.027) -0.005(0.016) -0.005(0.012)

Deep trade agreements
/(0.020) /(0.031) /(0.017) /(0.011)
-0.144(0.061)** -0.151(0.190) 0.014(0.011) 0.013(0.012)

FDI'sharetof GDP,
/(0.064)** /(0.187) /(0.011) /(0.012)
-0.014(0.022) -0.016(0.034) -0.001(0.001) -0.001(0.004)
Tariffs
/(0.028) /(0.032) /(0.001) /(0.036)
Highly significant
Year fixed effects Mostly significant Mostly significant Mostly significant
throughout
Country fixed effects Yes Yes Yes Yes
Within R? 0.0996 0.1339/0.1431 0.1541 0.1612

Source: own compilation based on the STATA 15 calculations.
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Note: Robust standard errors in parentheses. DK = Driscoll-Kraay estimator; PCSE = Panel corrected standard
errors, ¥** p <0.01, ** p <0.05, * p <0.1; Both dependent variables are differentiated.

In contrast to models of backward participation, the FDI variable proved significant only
for agriculture in the model of forward participation. However, the result is not conclusive, as
significance was observed only in the DK specification. Similar findings were reported by
Rahman and Sharma (2025), who analyzed the role of inward and outward FDI inshaping GVC
participation across the EU, RCEP, and the United States-Mexico-Canada®Agteement
(USMCA) over the period 2008—-2020. Their study also found a limited dmpaet of'oth inward
and outward FDI on GVC integration. A different perspective is provided, by Adarov and
Stehrer (2021), who identified a positive relationship between FRI and sectoral integration into
GVCs. According to their findings, inward FDI plays atkeywsole in supporting backward
integration, while outward FDI contributes diere ‘significantly to forward integration. In our
study, inward FDI was not statistically ‘significant for either form of participation. However,
outward FDI was significant for backward participation in the food sector and for forward
participation in agriculture. Thesendifferences in results may point to sector-specific dynamics.
While Rahman and Sharma“(2025),conducted their analysis at the level of entire economies,
Adarov and Stehrer (2021) focused on high-tech sectors, where the role of FDI tends to be more
prominent. In gontrast, out analysis focuses on the agriculture and food sectors, which may rely
less on advanced teehnologies compared to other parts of the economy.

Importantly, in the case of forward participation in the food industry, none of the variables
in our models proved statistically significant. It may be attributed to the sector's structural
characteristics and complexity, which make it particularly difficult to capture the factors
associated with GVC integration. An additional challenge is that the food sector largely serves

final demand, which naturally limits its involvement in upstream stages of GVCs (Figure 3)
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and reduces the variability of forward participation indicators, thereby making causal modelling
more difficult. This issue has also been highlighted by (Greenville et al., 2017).

The results reveal clear asymmetries across sectors and between forward and backward
GVC participation. The most robust finding is that higher GDP per capita is associated with
lower backward participation in both sectors, suggesting reduced reliance on imported inputs
in more developed economies (Kim et al., 2024). In agriculture, backward participation is also
negatively affected by tariffs, highlighting the cost channel of imported,inputs, wherea$ this
relationship is not observed in the food sector. Instead, in food, backward'partieipation appears
more closely linked to trade openness and institutional factors, in,ling with previous findings
(Kim and Steinbach, 2025; Taguchi and Thet, 2021).

In contrast, forward participation is more difficultto explaimand shows weaker model fit,
with variable significance observed mainly Wn ‘agriculture, while in the food sector, no
significant determinants are identified. “Ifnouriresults, forward participation remains more
challenging to strengthen. This appeats, to refléet the importance of sector-specific production
structures and value-chain positiohingyin agriculture and food sectors (Montalbano and Nenci,
2022), as well as the broadergole offimctional specialization and value-added creation within
GVCs (Stollinger, 202 1)) These results imply the need for differentiated policy tools targeting
backward and forwatd GV C participation, respectively.

4.3. Policy implications

These *findings have important policy implications. Factors that support backward
participation do not necessarily strengthen forward integration, which requires more advanced
technological and organizational capacities. This suggests the need for differentiated policy
approaches, particularly across sectors. In agriculture, improving market access and reducing
non-tariff barriers remain important, alongside investments in certification systems, SPS

standards, and agrotechnological innovation. The relevance of SPS measures in this context
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stems from their dual role in agri-food GVCs: they may facilitate market access and value
creation when producers are able to comply with them, but they may also constrain upgrading
when compliance costs and technical requirements are high. Ghodsi and Stehrer (2022) showed
that SPS measures implemented by a given country positively influence its exports across all
sectors. When producers comply with these regulations, the value added embodied in their
exports is also expected to increase. A similar positive effect of SPS measures wasgconfirmed
by Eum (2023) in the context of ASEAN countries; however, the study neted, that this pesitive
impact tends to diminish in sectors engaged in forward GVC participatien. This effect is likely
because forward participation requires more advanced technologiesyand greater complexity
than backward participation (Yang and Otsuki, 2020). As“a result, complying with all
requirements and standards may be more difficult—particularlywin technologically intensive
sectors such as food processing. Consequently, SPS measures and certification requirements
may act as barriers to strengthening participation inGVCs in the food sector. For this reason,
support in the areas of automation andydigitalization may be necessary (Jithin et al., 2024), as
it could enhance agri-food produ€ess“eapacity to access higher segments of GVCs.

In the context of thé¢"EU's trade policy, so-called mirror clauses—regulations requiring
imported products to comply\with the same environmental and sanitary standards as those
applied to EU#produced goods—are gaining increasing importance (Rees, 2022). While these
mechanisms reinférée the internal consistency of the EU market and protect its regulatory
standardsgthey may also act as non-tariff barriers for third countries, including those within the
RCEP bloc. Given the ongoing deepening of trade cooperation between the EU and RCEP
regions, such regulatory asymmetries may hinder the balancing of trade flows and reduce the
ability of developing economies within RCEP to upgrade their positions in global value chains.

Also Tannucci and Sacchi (2022) point out that certification systems can enhance trust and

25



facilitate market access, but at the same time may generate additional costs, and, if not properly
designed, unnecessary technical barriers to trade.
5. Conclusions

The study examined the patterns and factors associated with forward and backward GVC
participation in the agriculture and food manufacturing sectors in the EU and RCEP countries.
Forward participation was consistently lower than backward participation through@uithe period
analyzed, reflecting the structure of agri-food trade, which remains stsongly deépendent on
imported raw materials and production inputs. As a result, backwardelinkages play a more
prominent role in both regions. At the same time, backward participation is more pronounced
in the EU than in RCEP, particularly in the food sector, reflectingia stronger reliance on
imported inputs and specialization in processing them into higheérsvalue products for export. In
contrast, RCEP countries show relatively higher forward pasticipation, driven by greater self-
sufficiency and specialization in the export'ef agticultural raw materials.

As shown by the regression results, effégtive integration into agri-food GVCs requires
differentiated policy tools tailoredite sector-specific characteristics and the distinct mechanisms
shaping backward and forward pasti€ipation. Attempts to promote GVC integration without
accounting for existing production and export specializations may be inconsistent with the
underlying logic" of agricultural trade. In the context of ongoing trade negotiations and
agreements,in forcefbetween the EU and RCEP countries, policymakers must recognize that
boosting #forward linkages requires targeted interventions, including investments in
agrotechnology and digital infrastructure, as well as support mechanisms to meet stringent
international standards, such as SPS requirements.

Moreover, facilitating compliance with certification and quality norms can help producers
add greater value to their exports. In the case of backward participation in agriculture, the

significance of the tariff variable suggests that trade policy should focus on reducing the cost
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of access to key inputs by lowering tariffs or ensuring stable import conditions. For countries
whose exports rely on imported components, such measures may be crucial for maintaining
competitiveness. In turn, to strengthen forward participation in agriculture, where a country's
development status proves significant, it is recommended to support certification and
compliance with SPS requirements, so that domestic value added can be recognized and
accepted at subsequent stages of the value chain. In the food sector, where forwardyparticipation
shows no significant association with the variables analyzed, there is likely a negd to,gobeyond
traditional macroeconomic instruments and consider microeconomicetoolSito “support the
standardization and automation of production processes.

However, such measures must be accompanied by effortsito lower the technological and
regulatory barriers that disproportionately affect forward partieipation, particularly in food-
related sectors. In this context, the increasing use ‘of mirroficlauses in EU trade policy—while
advancing environmental and health objcetives-—may restrict market access for developing
countries. To support more balanced GVC engagement, international cooperation should aim
to harmonize standards and proyideiteehnical assistance to lower-income partners, ensuring that

sustainability goals are purSued witheut reinforcing structural asymmetries.

Funding: This study, was founded by the National Science Centre, Poland, under the grant
number2022/47/0/HS4/00548. The funders had no role in study design, data collection and

analysis; decision to publish, or preparation of the manuscript.

References

27



Adarov, A, and Stehrer, R. (2021) Implications of foreign direct investment, capital formation and its
structure for global value chains. The World Economy 44, (11) 3246-3299.
https://doi.org/10.1111/twec.13160.

Andrews, D. W. K. (1991) Heteroskedasticity and Autocorrelation Consistent Covariance Matrix
Estimation. Econometrica 59, (3) 817—858. https://doi.org/10.2307/2938229.

Aslam, A., Novta, N., and Bastos, F. R. R. (2017) Calculating Trade in Value Added. IMF Working
Papers 2017, (178). https://doi.org/10.5089/9781484311493.001.A001 [Accessed 20pril 2026].
Balié, J., Del Prete, D., Magrini, E., Montalbano, P., and Nenci, S. (2019a) Does Trade,Polieydmpact
Food and Agriculture Global Value Chain Participation of Sub-Saharan African Countries? American
Journal of Agricultural Economics 101, (3) 773-789. https.//doi.orgf10.1093/ajae/aay091.

Balié, J., Del Prete, D., Magrini, E., Montalbano, P., and NencigS. (2019b) Does Trade Policy Impact
Food and Agriculture Global Value Chain Participation 6f Sub-Saharan African Countries? American
Journal of Agricultural Economics 101, (3) 773—789.https://doi.org/10.1093/ajae/aay091.

Baltagi, B. H. (2021) Econometric Analysis of Panel Data. Cham: Springer International Publishing
https://doi.org/10.1007/978-3-030-53953-5[Accessed 14 July 2025].

Blind, K., Mangelsdorf, A., Niebel, C.4#and Ramel, F. (2018) Standards in the global value chains of the
European Single MarketqReview ofinternational Political Economy 25, (1) 28—48.
https://doi.org/10.1080/09692290.2017.1402804.

Bonanno, A.4201%7) The Contradictions of the Neoliberal Global Agri-Food System. Global
EnvirenmentahPolitics 17, (4) 147-152. https://doi.org/10.1162/GLEP_a_00435.

Borin, A.;jand Mancini, M. (2019) Measuring What Matters in Global Value Chains and Value-Added
Trade. https://doi.org/10.1596/1813-9450-8804 [Accessed 20 April 2026].

Chaparro-Banegas, N., Sdnchez-Garcia, M., Calafat-Marzal, C., and Roig-Tierno, N. (2024)
Transforming the agri-food sector through eco-innovation: A path to sustainability and technological
progress. Business Strategy and the Environment 33, (8) 9075—9097.

https://doi.org/10.1002/bse.3968.

28



Cheng, D., Wang, J., and Xiao, Z. (2022) Free trade agreements partnership and value chain linkages:
Evidence from China. The World Economy 45, (8) 2532-2559. https://doi.org/10.1111/twec.13243.
Cheng, H., Sun, Y., and Liu, W. (2025) Unlocking the efficiency and potential of China’s agricultural
exports to RCEP member countries: perspectives on the entire agricultural industry chain. China
Agricultural Economic Review ahead-of-print, (ahead-of-print). https://doi.org/10.1108/CAER-10-
2024-0342 [Accessed 18 July 2025].

Dellink, R., Nenci, S., and Dervisholli, E. (2020) A quantitative analysis of trends in agnictilturaband
food global value chains (GVCs).

Driscoll, J. C., and Kraay, A. C. (1998) Consistent Covariance Matrix Estimation withySpatially
Dependent Panel Data. The Review of Economics and Statistics 80, (4) 549=560.

Drukker, D. M. (2003) Testing for Serial Correlation in Linear Panel-datajModels. The Stata Journal 3,
(2) 168-177. https://doi.org/10.1177/1536867X0300300206.

Elms, D. K. (2021) Getting RCEP across the Line. WorldiradedReview 20, (3) 373—380.

Eum, J. (2023) Non-tariff measures along globalvalue‘chains: evidence from ASEAN countries. Asian-
Pacific Economic Literature 37, (2) 27-53. https://doi.org/10.1111/apel.12389.

European Commission (2025),EW Teadle agreements. Available at:
https://policy.trade.ec.europaleu/eustrade-relationships-country-and-region/negotiations-and-
agreements_en. [Accessed 18 July 2025].

Ghodsi, M., and Stehrer, R. (2022) Trade policy and global value chains: tariffs versus non-tariff
measures, Review.of World Economics 158, (3) 887-916. https://doi.org/10.1007/s10290-021-00448-
9.

Greene, W. (2018) Econometric Analysis. London: Pearson Education Limited Available at:
https.//www.stata.com/bookstore/econometric-analysis/. [Accessed 16 January 2026].

Greene, W. H. (2003) Econometric analysis. 5th ed. Upper Saddle River, N.J: Prentice Hall.
Greenville, J., and Kawasaki, K. (2018) Agro-food trade, GVCs and agricultural development in ASEAN.

OECD. Available at: http://dx.doi.org/10.1787/89d40ebb-en. [Accessed 19 July 2025].

29



Greenville, J., Kawasaki, K., and Beaujeu, R. (2017) How policies shape global food and agriculture
value chains. OECD Food, Agriculture and Fisheries Papers. https://doi.org/10.1787/aaf0763a-en
[Accessed 16 January 2026].

Hart, K., Farmer, M., and Baldock, D. (2012) The role of cross compliance in greening EU agricultural
policy. In: The Economics of Regulation in Agriculture: Compliance with Public and Private Standards.
https://doi.org/10.1079/9781845935573.0009 [Accessed 19 July 2025].

Herzer, D. (2012) How Does Foreign Direct Investment Really Affect Developing Countries’ Growth?
Review of International Economics 20, (2) 396-414. https://doi.org/10.1111/j. 1467~
9396.2012.01029.x.

Jin, X., Jiang, W., Fang, D., Wang, S., and Chen, B. (2024) Evaluation@andidFfiVing force analysis of the
water-energy-carbon nexus in agricultural trade for RCEP countriesyApplied Energy 353 122143.
https.//doi.org/10.1016/j.apenergy.2023.122143.

Jithin, P., Arayankalam, J., Rajesh, S. P., andFiwari,"A. . (2024) Decoding the digital leap: Exploring
the role of global value chains in driving,countryzleveldigitalization. Journal of Cleaner Production
454 142208. https://doi.org/10.1016/]jclepre.2024.142208.

Kareem, F. O. (2016) Essays @nsthellmplications of European Union Sanitary and Phytosanitary
Measures and TechnicalBarriers tosTrade on African Exports. https://doi.org/10.53846/goediss-6324
[Accessed 19 July 2025]«

Kim, D., andsSteinbach,S. (2025a) Is the WTO Passé? The Impact of Multilateral Economic Integration
on Agri-Feod Global Value Chains. The World Economy. https://doi.org/10.1111/twec.13737
[Accessed\8 July 2025].

Kim, D., and Steinbach, S. (2025b) Is the WTO Passé? The Impact of Multilateral Economic Integration
on Agri-Food Global Value Chains. The World Economy n/a, (n/a).
https://doi.org/10.1111/twec.13737 [Accessed 21 July 2025].

Kim, D., Steinbach, S., and Zurita, C. (2024a) Deep trade agreements and agri-food global value chain

integration. Food Policy 127 102686. https://doi.org/10.1016/j.foodpol.2024.102686.

30



Kim, D., Steinbach, S., and Zurita, C. (2024b) Deep trade agreements and agri-food global value chain
integration. Food Policy 127 102686. https://doi.org/10.1016/j.foodpol.2024.102686.

Kneafsey, M., Venn, L., Schmutz, U., Balasz, B., Trenchard, L., Eyden-Wood, T., Bos, E., Sutton, G., and
Blackett, M. (2013) Short Food Supply Chains and Local Food Systems in the EU. A State of Play of
their Socio-Economic Characteristics. JRC Publications Repository. https://doi.org/10.2791/88784
[Accessed 14 January 2026].

Koopman, R., Wang, Z., and Wei, S.-J. (2014) Tracing Value-Added and Double Countifigiin Gress
Exports. American Economic Review 104, (2) 459—-494. https://doi.org/10.1257/aeryl04.2:459.
Lenzen, M., Moran, D., Kanemoto, K., and Geschke, A. (2013) Building Eora: A Global Multi-Region
Input—Output Database at High Country and Sector Resolution. Ecomomic’Systems Research 25, (1)
20-49. https://doi.org/10.1080/09535314.2013.769938.

Li, X., Zhou, W., and Hou, J. (2021) Research on the impactiof OEDI on the home country’s global
value chain upgrading. International Reviewsof Financial Analysis 77 101862.
https://doi.org/10.1016/j.irfa.2021.101862.

Lim, S. (2021) Global Agricultural Value Chains,and Structural Transformation. NBER Chapters 29-57.
Marette, S. (2016) Quality, Masketimechanisms and regulation in the food chain. Bio-Based & Applied
Economics 5, (3) 217-236.

Montalbano, P., and Nenci, 5:(2022) Does global value chain participation and positioning in the
agriculture and food sectors affect economic performance? A global assessment. Food Policy 108
102235 hitps://dai.org/10.1016/].foodpol.2022.102235.

Nenci, S.; Fusacchia, I., Giunta, A., Montalbano, P., and Pietrobelli, C. (2022) Mapping global value
chain participation and positioning in agriculture and food: stylised facts, empirical evidence and
critical issues. Bio-based and Applied Economics 11, (2) 93—-121. https://doi.org/10.36253/bae-12558.
Newey, W. K., and West, K. D. (1994) Automatic Lag Selection in Covariance Matrix Estimation. The

Review of Economic Studies 61, (4) 631-653. https://doi.org/10.2307/2297912.

31



OECD (2020) Global value chains in agriculture and food: A synthesis of OECD analysis. OECD.
Available at: http://dx.doi.org/10.1787/6e3993fa-en. [Accessed 19 July 2025].

Pesaran, M. H. (2007) A simple panel unit root test in the presence of cross-section dependence.
Journal of Applied Econometrics 22, (2) 265-312. https://doi.org/10.1002/jae.951.

Prete, D. D., Giovannetti, G., and Marvasi, E. (2017) Global value chains participation and productivity
gains for North African firms. Review of World Economics (Weltwirtschaftliches Archiv) 153, (4) 675—
701.

Rahman, N., Rahman, M. N., Manini, M. M., and Sharma, K. (2024) Determinangs ofiglobalwalue
chain participation in regional trade agreements: the case of Regional Comprehensive Economic
Partnership (RCEP). Journal of Industrial and Business Economics 51§(1)a11=134.
https://doi.org/10.1007/540812-023-00281-1.

Rahman, N., and Sharma, K. (2025) Does over-regulationand outward FDI deter global value chain
participation in regional trade agreements?dnternational Eeanomics and Economic Policy 22, (4) 51.
https://doi.org/10.1007/5s10368-025-00676-6.

Raimondi, V., Piriu, A., Swinnen, J., andOlperpA. (2023) Impact of global value chains on tariffs and
non-tariff measures in agriclltyreand food. Food Policy 118 102469.
https://doi.org/10.1016/j.foodpol.2023.102469.

Razzaq, A., Shahbaz,) P.,Haq, S..ul, Zhou, Y., Erfanian, S., and Abbas, A. (2024) Assessment of the
heterogenepus impacts of global value chain participation on Sustainable economic growth and
environmentahgquality. Heliyon 10, (15) e35348. https://doi.org/10.1016/].heliyon.2024.e35348.
Rees, E. (2022) Mirror, Mirror on the Wall, Who Has the Fairest Clauses of Us All?

Scoppola, M. (2022) Agriculture, food and global value chains: issues, methods and challenges. Bio-
based and Applied Economics 11, (2) 91-92. https://doi.org/10.36253/bae-13517.

Stojci¢, N., and Mati¢, M. (2024) A journey toward global value chain upgrading: Exploring the
transition from backward to forward integration. Technology in Society 76 102435.

https://doi.org/10.1016/j.techsoc.2023.102435.

32



Stollinger, R. (2021) Testing the Smile Curve: Functional Specialisation and Value Creation in GVCs.
Structural Change and Economic Dynamics 56 93-116.
https.//doi.org/10.1016/j.strueco.2020.10.002.

Swinnen, J., Olper, A., and Vandevelde, S. (2021) From unfair prices to unfair trading practices:
Political economy, value chains and 21st century agri-food policy. Agricultural Economics 52, (5) 771-
788. https://doi.org/10.1111/agec.12653.

Taguchi, H., and Thet, M. S. (2021) Quantitative linkage between global value chains’#ackward
participation and logistics performance in the host country: a structural gravitygmodel analysis of
emerging ASEAN economies. Asia-Pacific Journal of Regional Science 5, (2) 453—475.
https.//doi.org/10.1007/s41685-020-00187-z.

Tian, K., Dietzenbacher, E., and Jong-A-Pin, R. (2022) Global value chain jparticipation and its impact
on industrial upgrading. The World Economy 45, (5) 1362=1385:

Torok, A., Kovécs, S., Jambor, A., and Maré,Z. M. (2025) Understanding the Determinants of
Participation in Agri-Food Global ValueiChains. Journaliof Sustainability Research 7, (3).
https://doi.org/10.20900/jsr20250062[Accessed 16 January 2026].

Torok, A., Sandor Kovacs, A.JdamborfA., and Zalan Mark Maré (2025) Understanding the
Determinants of Participation‘in Agri®Food Global Value Chains. Journal of Sustainability Research 7,
(3). https://doi.org/10.20900/jsr20250062 [Accessed 22 January 2026].

WITS (2025)MWITS. Available at: https://wits.worldbank.org/WITS/WITS/Restricted/Login.aspx. .
Wooldridge, J-MM.{2010) Econometric Analysis of Cross Section and Panel Data. MIT Press. Available
at: httpsif/mitpress.mit.edu/9780262232586/econometric-analysis-of-cross-section-and-panel-datay/.
[Accessed 14 July 2025].

World Bank (2020) World Development Report 2020: Trading for Development in the Age of Global
Value Chains. World Bank. Text/HTML Available at:

https.//www.worldbank.org/en/publication/wdr2020. [Accessed 8 July 2025].

33



WorldBank (2019) Global Value Chain Development Report 2019: Technological Innovation, Supply
Chain Trade and Workers in a Globalized World. World Bank. Text/HTML Available at:
https.//www.worldbank.org/en/topic/trade/publication/qglobal-value-chain-development-report-
2019. [Accessed 18 July 2025].

Xu, L., Nadeem, M., and Wang, Z. (2022) The Environmental Patents, Changing Investment, Trade
Landscape, and Factors Contributing to Sustainable GVCs Participation: Evidence from Emerging
Market Countries. Sustainability 14, (11) 6434. https.//doi.org/10.3390/su14116434.

Yang, Q., and Otsuki, T. (2020) Heterogeneous Impact of Non-Tariff Measures through the:Global
Value Chains: Empirical Evidence from China. OSIPP Discussion Paper. Available at:
https.//ideas.repec.org//p/osp/wpaper/20e004.html. [Accessed 25¢ulya2025].

Yanikkaya, H., Tat, P., and Altun, A. (2024) Do Lower Tariff Rates, Promote’Global Value Chain

Participation? World Trade Review 23, (1) 1-19. https://d6i.org/10.1017/51474745623000289.

34



