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1. Introduction

Europe’s climate ambitions increasingly depend on outcomes beyond its borders. As the
European Union (EU) seeks to decarbonise its economy, it remains deeply embedded in
global supply chains for emissions-intensive upstream goods (European Commission, 2019).
This creates a core governance tension: even if emissions fall within the EU, global climate
outcomes depend on how production and trade adjust in partner countries. In response, the
EU has begun to link market access more explicitly to environmental standards through two
complementary instruments. First, it has systematically integrated environmental objectives
into preferential trade agreements (PTAs) via Trade and Sustainable Development (TSD)
chapters and related governance mechanisms (European Commission, 2022). Second, the
Carbon Border Adjustment Mechanism (CBAM) extends climate conditionality to selected
upstream sectors through embedded-emissions reporting and, from 2026, financial liability
following a transitional reporting period (EU Council and EU Parliament , 2023; European
Commission, 2026a). Together, these instruments reflect an attempt to leverage market size
to support decarbonisation in supply chains.

Theoretically, it is ambiguous whether EU trade governance delivers environmental
improvement. While trade liberalisation can increase output and trade volumes, including in
emissions-intensive sectors, sustainability provisions aim to shift trade towards cleaner
products and, in the long term, towards cleaner production methods. A central risk is that the
apparent 'greening' of EU-bound exports reflects destination-specific reallocation rather than
upgrading across the entire economy: exporters may supply cleaner products to the EU while
maintaining or increasing emissions-intensive exports to non-EU markets. This distinction is
important for climate policy because reallocation can generate outcomes consistent with
diversion or leakage, even when EU trade appears to be greener.

Existing research provides important evidence that environmental provisions in PTAs are
associated with a more environmentally friendly composition of bilateral exports (Brandi et
al., 2020; Baghdadi, Martinez-Zarzoso and Zitouna, 2013). However, much of this literature
focuses on bilateral trade with partner markets, limiting its ability to distinguish EU-specific
sorting from broader changes in a country's overall export structure. Even if EU-bound
exports become cleaner, it is unclear whether 'dirty' exports would contract overall or be
redirected to alternative destinations. This motivates a comparative approach between
destinations that benchmarks EU-bound exports against exports to the rest of the world
(RoW).

The aim of this thesis is to fill this gap by investigating how EU trade agreements are
associated with changes in the environmental composition of exports from partner countries,
and are these changes systematically different for exports to the EU compared to exports to
the rest of the world? The empirical analysis is based on HS6 trade data to construct annual
country-level outcomes for the period 2010-2024, and employs two policy-relevant baskets:
'dirty' goods, proxied by the sectoral scope of the Carbon Border Adjustment Mechanism
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(CBAM); and 'green' goods, proxied by a standard environmental goods classification, the
APEC List of Environmental Goods. The key empirical indicator is the EU-RoW composition
gap, which reveals whether the EU receives a different basket of goods compared to other
destinations, and whether this changes around the time of agreement implementation.

Four case studies are used to examine heterogeneity under different scope conditions: Costa
Rica, Vietham, Ghana and Ukraine. Structured EU-RoW benchmarking is combined with
deeper within-case interpretation where mechanism tracing is feasible. The core argument is
that EU PTAs primarily operate as enabling governance frameworks, raising the salience and
predictability of EU-facing sustainability expectations and supporting destination-specific
adjustment, particularly in compliance-intensive 'green' niches. However, agreements do not
impose immediate carbon constraints on upstream industrial goods and compositional
improvement can coexist with scale expansion in emissions-intensive sectors when binding
carbon costs lag behind market opening. The thesis therefore clarifies the circumstances in
which EU green trade governance is associated with EU-facing compositional change and
the areas in which its limitations are most evident.

The remainder of the thesis proceeds as follows: Chapter 2 provides a contextualisation of
the project within the literature on green trade governance, the Brussels Effect, and carbon
leakage. Chapter 3 outlines the comparative research design and the development of the
HS6-based EU-RoW indicators. Chapter 4 presents descriptive baseline evidence on export
composition and EU exposure during the period prior to the agreement. Chapter 5 reports
the main cross-case findings and evaluates scope conditions, including comparative
assessments of Ghana and Ukraine. Chapter 6 then provides dedicated case-study
analyses, offering in-depth insights into Costa Rica and Vietham. Chapter 7 draws out the
broader implications for EU trade policy and climate governance. Chapter 8 provides a
conclusion.

2. Background and working hypotheses

2.1 Trade agreements, environmental provisions, and developing-
country adjustment

A growing body of political economy literature treats preferential trade agreements (PTAs) not
only as instruments for reducing tariffs, but also as governance arrangements that influence
domestic regulation and production patterns (Baghdadi, Martinez-Zarzoso & Zitouna, 2013;
Bastiaens & Postnikov, 2017; Brandi, Bruhn & Morin, 2019; Kolcava, Nguyen & Bernauer,
2019; Martinez-Zarzoso & Oueslati, 2016; Hofmann, Osnago and Ruta, 2018; Dir, Baccini
and Elsig, 2013). Within this strand of literature, environmental provisions and Trade and
Sustainable Development (TSD) chapters have become a central focus of study. The EU is a
particularly important actor in this regard, having systematically incorporated environmental



considerations into its trade policy and invested in codifying sustainability objectives! across
agreements (Morin, Dur, & Lechner, 2018; European Commission, 2022).

At the same time, standard trade-environment theory suggests that the net environmental
impact of liberalisation is ambiguous by definition. Reduced trade barriers can increase
environmental pressure due to a scale effect, as cheaper market access leads to increased
output and trade volumes. However, liberalisation can also generate cleaner outcomes
through composition effects, such as specialisation shifts towards less pollution-intensive
activities, and technique effects, such as cleaner production methods induced by regulation,
technology diffusion or income-related demand for environmental quality. Grossman and
Krueger (1991) popularised this decomposition in the context of trade, and Copeland and
Taylor (2004) synthesised the broader theoretical and empirical debate, including the
pollution haven hypothesis and the role of differences in environmental policy in shaping
trade patterns. The key implication for this thesis is that PTAs that deepen market access
may mechanically stimulate both clean and dirty exports, unless environmental governance
becomes sufficiently credible and costly to override the scale effect.

In principle, environmental provisions in PTAs can tilt the balance towards greener outcomes
by raising the expected cost of environmentally harmful production and stabilising regulatory
direction. In the EU context, TSD chapters explicitly promote environmental protection and
support the implementation of partner countries through dialogue, institutionalised monitoring
and cooperative tools. Recent EU policy emphasises stronger implementation and
enforcement efforts (European Commission, 2026b). In line with this, empirical research
suggests that environmental provisions are linked to changes in the composition of bilateral
exports. Brandi et al. (2020) demonstrate that developing countries that sign PTAs containing
environmental provisions tend to reduce exports of 'dirty' goods and increase exports of
'green’ goods in bilateral trade, with the effects being stronger where domestic environmental
regulation is already relatively stringent. This suggests that the commitments made in the
agreements interact with domestic capacity and baseline policy conditions rather than
operating as automatic 'greening devices'.

However, a second strand of literature highlights why environmentally 'deep' agreements
may also generate trade-offs, particularly in South—North trade. Environmental provisions can
raise fixed and variable costs for exporters through compliance-relevant governance,
particularly when production upgrades, certification and documentation are required to
maintain access to high-income markets. Berger et al. (2020) provide evidence consistent
with this, finding that PTAs with more environmental provisions are associated with lower
bilateral trade between partners than PTAs with fewer such provisions. This negative
association is driven by South—North flows2. Rather than negating the concept of 'greening’,

1 TSD chapters in EU FTAs usually combine environmental and labour commitments, monitored via
joint committees and civil-society bodies; enforcement is mainly consultative/panel-based rather than
sanctions.

2 i.e. exports from developing countries to high-income countries



this 'cost of compliance' logic clarifies that the adjustment margin can involve both changes
in composition and constraints on market participation, and that the effects may differ by
sector, exporter capability, and time horizon.

Taken together, this body of literature highlights a key contradiction that has shaped the
design of the thesis. While the existence of environmental provisions and TSD governance
could generate incentives for greener exports facing the EU, tariff liberalisation and
predictable market access could simultaneously expand industrial exports, including
emissions-intensive upstream goods, when environmental constraints are delayed, weakly
enforced or not yet economically binding. In such circumstances, changes observed in
exports to the EU may reflect a combination of the following: (i) compositional adjustment
facing the EU (consistent with regulatory expectations and demand for 'green' goods); (ii)
expansion in scale (an increase in overall industrial exports); and (iii) reallocation of
destinations (including the possibility that emissions-intensive output is redirected to non-EU
markets rather than being reduced). For a recent overview of how trade and environmental
policies interact through these channels, see Felbermayr, Peterson and Wanner (2024).

As much of the existing evidence focuses on EU-partner trade, it offers little insight into
whether apparent 'greening' reflects broader upgrading or merely the re-sorting of product
bundles across destinations.This limitation underpins the EU-rest-of-world benchmarking
strategy adopted by the thesis, which is designed to distinguish EU-specific adjustments from
global trends affecting both EU and non-EU markets simultaneously.

Although the theoretical effects are multifaceted, Hypothesis 1 tests the primary expectation
found in the TSD literature, namely that the regulatory signal of the agreement is sufficient to
encourage EU-facing greening of the export basket.

Hypothesis 1 (EU-facing adjustment): After an EU trade agreement comes into force, the
proportion (and/or value) of 'dirty’ exports to the EU will decrease, while 'green' exports to the
EU will increase.

2.2 EU market power and the Brussels effect Regulation without
formal enforcement

The 'Brussels effect' is a mechanism through which EU rules and standards can influence the
behaviour of firms beyond the EU's borders, even in the absence of direct enforcement.
Bradford (2015, 2020) argues that the combination of the EU's market size, regulatory
capacity and stringent rules creates incentives for firms to align with EU requirements when
access to the EU market is economically important, and maintaining separate compliance
regimes is costly. Damro (2012) supplements this perspective with a political-economic
analysis, conceptualising the EU as 'Market Power Europe': the EU's substantial internal
market and regulatory institutions enable it to extend its rules through market mechanisms
rather than coercion or formal enforcement.



In this thesis, EU trade agreements are not primarily considered to be instruments that
enforce environmental rules through litigation or sanctions. Rather, they are considered to be
mechanisms that enhance the credibility and visibility of EU sustainability expectations. By
incorporating sustainability language, institutionalised dialogue, transparency provisions and
regulatory cooperation, EU PTAs can render EU standards, and the prospect of future
tightening, more predictable and salient for exporters and EU buyers (European
Commission, 2026b). This increases the expected benefits of complying with and investing in
EU standards, even when formal dispute enforcement is rarely used. In this sense, PTAs can
strengthen the conditions under which a 'Brussels effect'-type response emerges by
stabilising expectations and reducing uncertainty around the EU-facing policy environment.
Building on Bradford's (2015, 2020) work, the thesis distinguishes between a strong and a
weak Brussels Effect, considering them to be two analytically distinct outcomes with different
empirical signatures. A strong Brussels Effect implies broader convergence, whereby firms
upgrade production and compliance in ways that extend beyond the EU market. This occurs
either because a single standard is cheaper than segmentation, or because domestic
regulation and capabilities adjust in parallel. In contrast, a weak Brussels Effect implies
destination-based adjustment: firms segment markets and allocate more compliant or
‘cleaner' product bundles towards the EU, while maintaining other bundles for non-EU
destinations. This distinction is central to the research design of the thesis because it
suggests that analyses focusing solely on the EU may exaggerate the extent of upgrading
across the entire economy.

The likelihood of strong versus weak effects depends on the characteristics of the sector and
technology. In many climate-relevant sectors, carbon intensity is tied to process and
production methods rather than to observable final-product traits. This can make universal
convergence more difficult and market segmentation easier. Notably, segmentation does not
necessitate 'two versions' of the same final product; it can be achieved through intra-firm
reallocation — making choices at the plant level, supplier selection, documentation efforts
and shipment allocation (Mayer, Melitz and Ottaviano, 2014; Bastos and Silva, 2010). For
instance, output from cleaner or better-documented production could be directed towards the
EU, while other output could be directed towards destinations with less stringent or less
salient requirements. In such settings, incentives facing the EU can alter the composition of
destinations without implying uniform changes in overall production.

From a trade-environment perspective, this market-segmentation logic is closely linked to the
literature on carbon leakage. Carbon leakage occurs when emissions-intensive production
and trade are displaced from more regulated to less regulated settings through
competitiveness and trade channels. If the cost (or perceived risk) of selling emissions-
intensive goods to the EU increases due to EU-facing pressure, exporters may reallocate the
distribution of such goods rather than reducing emissions-intensive output globally. In this
sense, EU market power and leakage are complementary rather than competing
explanations. EU-facing incentives could encourage cleaner exports to the EU while
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preserving or reallocating emissions-intensive production elsewhere. Felbermayr and
Peterson (2020) provide an overview of leakage mechanisms and evidence, while Aichele
and Felbermayr (2015) document patterns consistent with leakage in trade-based measures.
This thesis operationalises these mechanisms using a benchmark of the EU versus the rest
of the world. Empirically, a weak Brussels Effect (based on destinations) should be evident in
compositional differences between the EU and non-EU markets, which motivates the use of
an EU-RoW benchmark in the analysis.

Hypothesis 2 (destination gap consistent with a weak Brussels Effect and carbon
leakage risk): Following the implementation of an EU trade agreement, the dirty share of
exports destined for the EU declines relative to the dirty share of exports destined for the rest
of the world. This causes the EU-RoW dirty composition gap to move in the 'clean’ direction
(becoming more negative).

2.3 Agreement design and the role of environmental provisions

In addition to the size of the EU market and its regulatory capacity, political economy
research emphasises that the design of preferential trade agreements (PTAs) influences the
extent to which sustainability objectives are translated into real-world incentives. 'Depth’ is
commonly understood to refer not only to tariff coverage, but also to the breadth and
institutionalisation of provisions that structure regulatory cooperation, transparency,
monitoring and dispute settlement procedures across a wider set of policy areas. Deep PTAs
therefore differ systematically in how far they establish ongoing governance relationships that
extend beyond border measures (Hofmann, Osnago and Ruta, 2018; Dir, Baccini and Elsig,
2013).

In order to compare the environmental dimension of agreement design, the thesis uses the
Trade and Environment Database (TREND), which categorises environmental provisions in
the complete texts of a large number of PTAs. In line with the work of Morin, Dir and Lechner
(2018), this thesis employs the aggregate count of environmental provisions as a
straightforward and comparable indicator of the extent to which environmental governance is
embedded within an agreement's structure.

Crucially, a higher density of environmental provisions does not automatically imply
immediate, binding constraints. Instead, agreements with a high density of provisions can
operate as credibility and salience devices. They can institutionalise dialogue (e.g. through
committees and work programmes), create transparency and consultation routines, and
expand monitoring by stakeholders, thereby serving as a credible commitment that reduces
uncertainty for exporters (Mansfield and Milner, 2012; Brunner, Flachsland and Marschinski,
2012; Gulen and lon, 2016). This makes EU-facing sustainability expectations more visible
and predictable for exporters and buyers, even when formal litigation is rare. This is
consistent with institutional design research showing that 'soft law' can shape expectations



and reduce uncertainty despite weaker enforceability, and political economy work arguing
that international trade agreements can function as credible commitments that reassure
external actors because reneging is costly (Abbott and Snidal, 2000; Bithe and Milner, 2008;
Guzman and Meyer, 2010; Mayer, 2016). It also aligns with the way in which the EU itself
describes the implementation of Trade and Sustainable Development (TSD) governance
through institutionalised monitoring structures (including domestic advisory groups), as well
as strengthened implementation and enforcement strategies (European Commission,
2026b).

Accordingly, agreement depth is treated as a scope condition rather than a sufficient cause.
More comprehensive environmental governance should strengthen EU-facing incentives for
adjustment, but the extent to which this translates into observable shifts in export
composition remains conditional on partners’ baseline export structures, EU exposure in the
relevant sectors, and the timing and credibility of 'hard' constraints.

Hypothesis 3 (agreement depth and commitment quality): Trade agreements with
broader and more comprehensive environmental provisions are associated with stronger
shifts away from 'dirty' exports and towards 'green’ exports in EU-bound trade.

2.4 Time horizon: Short-term sorting versus long-term upgrading

Adjustment to trade agreements is inherently dynamic because firms can respond in different
ways, at different speeds and at different costs. In the short term, exporters can change
where they sell and which products they allocate to different destinations without
fundamentally changing the way they produce goods (Mayer, Melitz and Ottaviano, 2014;
Bown and Crowley, 2007). In contrast, sustained 'upgrading' of output, especially when
involving cleaner technologies, new capabilities or compliance systems, typically requires
investment, learning and coordination along supply chains, which unfold over longer
timeframes (Lileeva and Trefler, 2010; Alessandria, Choi and Ruhl, 2021).

A large body of literature on firms' trade activities explains why short-term responses are
dominated by reallocation. When exporting involves sunk entry costs and market-specific
fixed costs, firms tend to persist in their participation in the market. Entry and expansion then
occur gradually as firms learn about demand and profitability, or gradually recover the initial
costs of market entry (Das, Roberts and Tybout, 2007). More generally, exporters are often
multi-product firms that can adjust relatively quickly by adding and dropping products, and by
reshuffling their product mix across markets. This 'product switching' and shipment
reallocation can generate noticeable compositional change even when underlying production
technology changes little in the short term (Bernard, Redding and Schott, 2010). Recent
trade models also emphasise that the transition path matters. Following liberalisation, new
exporters typically begin with a small presence in export markets, growing over time. This



implies that the full adjustment to a policy change may take years rather than being
immediately apparent in annual aggregates (Alessandria, Choi and Ruhl, 2021).

The timeframe for adjustment is also influenced by credibility and uncertainty. Preferential
trade agreements can influence behaviour by altering applied tariffs and reducing uncertainty
regarding future market access. When firms face sunk export costs, uncertainty creates an
'option value of waiting', and credible agreements can encourage gradual market entry and
investment by providing greater predictability regarding future access (Handley and Limao,
2015). This is an important consideration for sustainability-oriented adjustments: if
environmental commitments are perceived as signals of future tightening (even when
enforcement is initially lenient), firms may initially respond through destination sorting,
allocating more compliant output to the EU, while deeper changes in technology or input use
will occur later, provided that these signals are persistent and credible.

Over longer time periods, compositional change is more likely to reflect investment and
capability development than mere reallocation. Complementary literature shows that
improved, stable market access can encourage firms to upgrade technology, innovate and
increase productivity, particularly among those for whom the fixed costs of upgrading only
become profitable when export opportunities expand (Bustos, 2011). These mechanisms
imply that the 'greening' of export baskets, especially in sectors where compliance is costly,
may emerge with a delay, which is consistent with the idea that trade agreements can
establish incentives immediately while production structures only adjust gradually.

This dynamic perspective explains the empirical focus on timing in the thesis. Differences in
export composition between the EU and RoW may react relatively quickly if firms reallocate
shipments and product lines across destinations. However, broader changes in overall export
composition are likely to be slower because they require investment cycles, learning and the
accumulation of compliance capabilities. The gradual impact of agreements is also consistent
with evidence from gravity-based studies indicating that the trade effects of FTAs tend to
increase over time rather than becoming apparent fully within the first years after coming into
force (Baier and Bergstrand, 2007). This distinction is particularly relevant when comparing
newer agreements (e.g. the EVFTA/DCFTA) with longer-standing arrangements (e.g. Costa
Rica’s Association Agreement).

Hypothesis 4 (time): The EU-RoW gap in export composition emerges relatively quickly
after entry into force (sorting/diversion), while broader changes in overall export composition,
if they occur, only become apparent over a longer time horizon.

3. Research Design and Data

Section 3 outlines how the thesis pinpoints EU-specific shifts in export composition and
connects these patterns to the research questions. This process involves three steps. First,
Section 3.1 justifies the selection of Vietnam, Ukraine, Ghana, and Costa Rica, and sets out
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the comparative logic. Each case is analysed through a nested comparison3 of exports to the
EU versus exports to non-EU destinations (RoW) before and after the effective start year of
the agreement. This nested design incorporates two levels of benchmarking: within each
case, the outcomes for the EU are evaluated against the RoW counterfactual in order to
distinguish EU-specific adjustments from broader global trends. Across cases, the
differences in the depth of the agreements, the baseline export structures, and the exposure
to shocks are used to explain why the patterns of the EU and RoW diverge between
countries. Additionally, the thesis includes two in-depth case studies of Costa Rica and
Vietnam that complement the aggregate benchmarking with HS6-level diagnostics and a
brief policy timeline, enabling the discussion to progress from documenting patterns to
interpreting potential mechanisms.

Section 3.2 outlines the data sources and the construction of the main variables. Using UN
Comtrade's product-level trade values (HS6) from 2010 to 2024, the thesis calculates
destination-specific measures of 'dirty' exports (i.e. CBAM-scope product categories), 'green'
exports (i.e. environmental goods) and total trade. It then derives trade shares, EU-RoW
composition gaps and diversion-oriented indicators. The HS6 structure also facilitates the
product-level components of the in-depth analysis, including the identification of the HS6
lines that drive pre/post shifts, and diagnostics that distinguish EU-facing sorting from
broader changes in the global export basket. Section 3.3 outlines the empirical strategy,
mapping each hypothesis to the outcomes and comparisons used in the analysis. It clarifies
how descriptive evidence, pre/post contrasts and deep-dive triangulation are combined to
evaluate EU-facing greening, diversion towards non-EU markets and potential long-term
upgrading.

3.1 Case selection and comparative logic

This thesis examines the extent to which EU preferential trade agreements (PTAs) are
associated with changes in the environmental composition of exports from partner countries.
The central empirical challenge lies in distinguishing between (i) EU-facing 'greening' (i.e.
cleaner export baskets to the EU) and (ii) diversion/leakage (i.e. dirty exports being
redirected from the EU to other destinations rather than being reduced overall). The research
design therefore combines a destination-based, within-case comparison (EU versus Rest of
World) with a cross-case comparison leveraging structured variation in agreement types,
baseline export structures and time horizons. This two-level comparative approach is theory-
driven and aligned with the hypotheses set out in the theory section.

3 see Lieberman (2005) on nested analysis.



3.1.1 Case selection: Principles and criteria

The thesis employs a small-N, theory-guided case selection strategy. The aim is to achieve
analytical leverage by selecting cases that demonstrate variation in the explanatory
dimensions emphasised in the theory section. Particularly, the depth and sustainability of
governance agreements, the extent of exposure to emissions-intensive ('dirty') sectors, and
the time elapsed since implementation, while maintaining consistency in the analytical
framework across cases. Although the four agreements differ in design and context, they are
comparable for the purposes of this thesis because the analysis does not estimate a single,
homogeneous 'treatment effect'. Instead, each case is evaluated using the same within-case
benchmark — exports to the EU versus exports to non-EU destinations before and after the
effective start year of the agreement — so the outcome concept remains consistent across
cases. Therefore, variation in agreement depth, implementation credibility, export structure
and shocks is not a threat to the design, but rather part of the analytical leverage. It enables
the thesis to assess whether EU-facing adjustment appears consistently, and to interpret
heterogeneity as evidence regarding mechanisms and scope conditions rather than as noise
around a single causal parameter.

The selection of Vietham, Ukraine, Ghana and Costa Rica was guided by five criteria:

First, credible EU policy 'treatment’ within the observation window (2010-2024). All four cases
have a clear point at which an EU trade regime becomes operational, whether through entry
into force or provisional application. This enables a consistent before/after structure with
sufficient pre-trends and post-coverage.

Second, there is variation in agreement type and governance depth (institutional design). The
cases represent a spectrum of EU trade arrangements, from 'new generation' free trade
agreements (FTAs) and deep and comprehensive free trade agreements (DCFTAs) with
extensive rule coverage and sustainability governance, to more limited economic partnership
agreements (EPAs). This provides structured variation for assessing whether deeper
agreements are associated with stronger EU-facing compositional change.

Third, there is also variation in baseline export structure and CBAM exposure. The thesis's
'dirty' basket is motivated by CBAM-covered sectors (cement, aluminium, fertilisers, iron and
steel, hydrogen and electricity). The selected cases differ markedly in their initial reliance on
these upstream, emissions-intensive categories (e.g. Ukraine's steel-heavy baseline versus
Costa Rica's comparatively low exposure), which affects both the potential for compositional
change and the likelihood of diversion.

Fourth, time-horizon leverage: short-run sorting versus long-run upgrading. The set includes
relatively recent agreements (with Vietnam and Ukraine) and a longer-standing arrangement
(with Costa Rica), enabling the thesis to investigate whether the initial effects are dominated
by destination-specific sorting and diversion, and whether deeper structural upgrading only
occurs after several years.
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Fifth, the four cases were deliberately selected from different regions and development
contexts (Southeast Asia, Eastern Europe, West Africa and Central America). This cross-
regional contrast enhances the analytical value of the case study design in two ways. Firstly,
it reduces the risk of observed EU-facing compositional changes merely reflecting region-
specific shocks or idiosyncratic sectoral cycles. Secondly, it allows for a more meaningful
interpretation of heterogeneity: if EU-RoW export composition gaps evolve similarly across
structurally diverse economies, this lends weight to the idea of a general EU-facing
adjustment mechanism. Conversely, if patterns diverge, these discrepancies can be
attributed to baseline endowments, sector specialisation, and institutional capacity. In this
sense, the case set is intentionally 'most different' in terms of background characteristics, yet
unified by a common analytical framework and comparable EU trade policy treatment.

3.1.2 The four cases: Rationale

Vietnam (VNM) is a comprehensive ‘new generation’ free trade agreement (FTA) with explicit
sustainability governance. Vietham is selected as a case in which EU market access is
embedded within a modern FTA framework, and where the impact of EU-facing adjustments,
if they occur, should be most visible. The EU-Vietham FTA came into force on 1 August 2020.
The agreement contains a dedicated trade and sustainable development architecture, such
as institutionalised forums and chapters on labour and the environment (European
Commission, 2018). The EU-Vietnam Agreement is one of the top contenders in terms of
environmental provisions?, with 122 such provisions throughout the agreement. These range
from plain environmental protection provisions (31), to implementation (19), enforcement (9),
and development (8) (Morin, Dir and Lechner, 2018). This makes it an ideal case for testing
whether deeper commitments correlate with EU-facing export ‘greening’.

Vietham is a manufacturing economy with a high export intensity that is integrated into global
value chains. Its leading exports are strongly concentrated in the electronics and telecoms
sectors, as well as related manufacturing categories (WITS, 2023).

Ukraine (UKR) a high baseline level of dirtiness under a DCFTA with a strong regulatory
approximation logic. Ukraine’s relationship with the EU differs structurally from that of a
standard FTA partner. The European Commission explicitly states, that the Association
Agreement (including the DCFTA) is the 'main tool' for bringing Ukraine closer to the EU
(European Commission, 2023). It is also very ambitious in terms of its regulatory scope, as it
involves reforms and approximation towards the EU acquis across numerous areas. The
DCFTA has been provisionally applied since 1 January 2016, with the Association Agreement
having been fully in force since 1 September 2017. From an economic perspective, Ukraine
is highly relevant for 'dirty' composition questions because its exports include agriculture and
basic metals. EU import data highlights cereals, vegetable fats and oils, oilseeds, iron, steel

4 Environmental provisions are clauses in trade agreements that regulate or promote environmental
protection (standards, cooperation, monitoring, and enforcement), as coded in the TREND database.
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and ores as major categories destined for the EU (European Commission, 2024). The full
text of the agreement contains 116 environmental provisions (Morin, Dur and Lechner, 2018).
This aligns closely with theoretical expectations about regulatory spillovers and destination-
specific adjustment. At the same time, Ukraine is also a challenging case because major
shocks can affect both trade volumes and partner composition (Rogoff, 2022). The relevance
of Ukraine's data in the context of Russia's invasion in February 2022 and the accompanying
shock to its economy, will be discussed further at a later point in this thesis (Chapter 5.3.4).
Ghana (GHA) a 'stepping stone' EPA5 with a shallower benchmark. Ghana has been
selected as a case study in which the EU trade relationship is governed by a more limited
EPA framework compared to DCFTAs and new-generation FTAs. The EU-Ghana 'stepping
stone' EPA has been provisionally applied since 15 December 2016 (European Commission,
2025b). This type of agreement is generally considered to have a comparatively narrower
regulatory scope. In practice, it focuses primarily on the trade regime for goods, since the
EU-Ghana stepping-stone EPA is designed to preserve duty-free, quota-free access for
Ghanaian exports to the EU and to create a predictable framework for trade and investment
(EEAS, 2021). For this agreement, the TREND dataset lists 36 provisions, which is the least
of the mentioned cases (Morin, Dur and Lechner, 2018). Ghana provides a contrasting
African commodity-export case. Its export earnings are concentrated in gold, petroleum oils
and cocoa, which differ structurally from Vietnam’s manufacturing exports and Ukraine’s
agricultural and metal exports (Ghana Statistical Service , 2024). Analytically, Ghana helps to
determine whether any observed 'greening' of the EU is specific to deeper institutional
designs, or whether similar patterns also emerge under lighter arrangements.

Costa Rica (CRI) has a long-term outlook and a mixed high-tech/agricultural export profile.
Costa Rica has been included primarily to address the time horizon problem, as it offers a
substantially longer post-agreement period than newer agreements. The trade pillar of the
EU-Central America Association Agreement has been in place since 2013, providing a longer
period in which longer-term structural change could emerge (European Commission, 2013).
In economic terms, Costa Rica is a 'mixed’ exporter. Medical instruments and devices have
become the country's leading export, although bananas and pineapples still account for a
significant proportion of agricultural exports (OEC, 2023). This combination is analytically
useful as it enables the thesis to examine compositional dynamics in an environment where
'green’ upgrading pathways (through technology- and standards-intensive exports) are more
feasible than in a purely commodity-based economy. Due to the length of its agreement,
Costa Rica is the ideal case to observe whether EU-facing adjustments (if any) lead to
broader compositional change over time. In other words, it is possible to determine whether

5 A Stepping Stone Economic Partnership Agreement (EPA) is an interim trade deal between the EU
and specific African, Caribbean or Pacific (ACP) countries. It ensures continued preferential market
access, typically in the form of duty-free and quota-free trade, while providing a foundation for
negotiating more comprehensive, long-term trade agreements.
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initial EU-RoW gaps persist (consistent with sorting/diversion) or narrow as production and
export capabilities evolve.

3.1.3 Comparative Logic: How these cases jointly identify patterns
of interest

The thesis employs nested comparative logic to link evidence directly to hypotheses. A
within-case EU/RoW comparison identifies destination-specific adjustments, while cross-
case variation helps to evaluate the reasons for differences in patterns.

Within-case logic: EU vs. Rest of World as a built-in benchmark.

For each country, the analysis compares export composition to the EU versus non-EU (Rest
of World) destinations around the time of agreement implementation. This is the core
identification idea in descriptive form, by benchmarking patterns facing the EU against
patterns facing the RoW for the same exporter and year, the design provides a transparent
way to distinguish between:

EU-specific adjustment (consistent with EU market power, regulatory spillovers and
compliance incentives) from broader global trends (e.g. commodity cycles, worldwide
demand shifts and global decarbonisation dynamics), which should affect both destinations
similarly. The comparison is empirically operationalised through destination-specific shares
(dirty and green) and their EU-RoW gaps, which become central outcome variables in later
sections. One practical implication of this logic is the use of mirror data for EU-bound trade.
When exporter-reported bilateral exports to the EU are incomplete or inconsistent, EU-bound
flows can be measured via EU-reported imports from the partner. This ensures comparability
across cases and years, with consistent valuation in current USD as reported by Comtrade.
This is especially important for constructing reliable EU versus RoW totals and shares in
subsequent sections.

Cross-case logic: structured variation to probe mechanisms and scope conditions.

Having established the patterns within each case, the thesis compares the magnitude and
direction of changes across the four cases. The 'most-different systems' logic is valuable
here because, as the cases differ in terms of region, development profile, export structure
and agreement design, any recurring pattern of EU-specific cleaning/greening across them
would strengthen confidence in a general EU-facing mechanism. Conversely, systematic
differences across cases can be interpreted as evidence for the theory's scope conditions,
especially agreement depth/institutionalisation: Deeper agreements (e.g. the Vietham EVFTA
and the Ukraine DCFTA) should be more conducive to stable EU-facing adjustment than
lighter stepping-stone EPAs (e.g. the Ghana EPA). Baseline dirty intensity: high exposure to
CBAM-relevant sectors may create greater adjustment incentives and more opportunity for
diversion to alternative markets. Time horizon: longer post-implementation periods (e.g.
Costa Rica) are required to determine whether compositional change becomes economy-
wide rather than destination-specific.
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In combination, the four cases provide structured, theory-relevant variation, while the EU
versus RoW comparison supplies a consistent benchmark for interpreting changes. This
enables me to identify whether export baskets become cleaner/greener in EU-bound trade;
assess whether such changes are mirrored outside the EU or offset by diversion; and

relate cross-case differences to agreement design, baseline structure and time horizon, thus
directly mapping the empirical strategy to the hypotheses in the next subsection.

3.2 Data sources and variable construction

This thesis combines detailed, customs-based trade data at product level with information on
the design and environmental content of relevant EU trade agreements. The resulting
dataset is a country-year panel (2010-2024) for Ukraine, Ghana, Vietham and Costa Rica. It
is designed to compare the composition of exports to the EU with that to non-EU destinations
(RoW), and to track changes to this split around the time that each agreement comes into
force (or is provisionally applied).

The core empirical material comprises annual merchandise trade data from UN Comtrade, a
database established by the United Nations which aggregates detailed global annual and
monthly trade statistics by product and trading partner and covers approximately 200
countries, representing more than 99% of global merchandise trade. The database was
accessed via the UN Comtrade API using the comtradr R package. The empirical window is
20102024 (latest available), providing a substantial pre- and post-period for the agreements
under study.

All trade values are taken from the value field in Comtrade and are expressed in current US
dollars (nominal). UN Comtrade reports values in current USD, calculated using average
annual exchange rates (derived from monthly rates, weighted by monthly trade volumes).
One practical implication is that the 'levels' series (USD values) reflects real changes in trade
and movements in prices and exchange rates. Therefore, the analysis also emphasises
composition measures (shares), which are less sensitive to inflation and exchange rates (UN
Statistics Division, 2025).

Concerning the Geographic structure (EU vs. the rest of the world), the analysis requires a
clean comparison between EU-bound trade (partner country to the EU) and non-EU-bound
trade (partner country to the rest of the world). One complication is that the ‘exports to the
EU’ in Comtrade can be inconsistent because the level of coverage varies depending on the
reporter, and the EU is not always reported as a single aggregate partner rather than 27
individual destinations. Therefore, to ensure a consistent measure of EU-bound trade across
countries and years, the thesis relies on mirror flows which are EU-reported imports from
each partner country.
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3.2.1 Product classification: 'dirty' and 'green' baskets

In order to operationalise the key distinction of the thesis — greening versus diversion —
products are grouped into two pre-defined, HS-based basketss.

| use HS6 product codes because they strike the best balance between detail, comparability
and feasibility for analysing the trade composition of the EU versus the Rest of the World
over multiple years. More aggregated alternatives (HS2/HS4 or broad sector classifications)
can obscure policy-relevant variation in the product mix, particularly when adjustments occur
within a broad chapter rather than through a visible shift across chapters. This is particularly
relevant for CBAM-proxied steel products. In the Vietnam deep dive, for example, the post-
period increase in the 'dirty' composition facing the EU is driven by a sharp reorientation of
specific steel HS6 lines within HS72 (‘iron and steel'). These lines include flat-rolled steel
products (HS 720838 and HS 720839) and coated flat products (HS 721049), whose EU
shares rise markedly between the pre- and post-period. At the HS2 level, these dynamics
would appear as a simple 'HS72', making it difficult to detect which product lines are driving
the change, and to distinguish EU-facing sorting within particular steel categories from
broader growth in steel exports. Using HS6 therefore reduces the risk of economically
meaningful within-chapter restructuring being averaged out by aggregation, and improves the
interpretability of EU-RoW gaps and diversion-oriented diagnostics.

Meanwhile, more 'direct' environmental metrics, such as embodied CO2 estimates from input-
output models or sector emissions intensities, require additional conversions and modelling
assumptions that are not consistently available or transparent across countries and over the
period from 2010 to 2024. Therefore, HS6 is the most appropriate level at which to capture
meaningful compositional shifts in internationally comparable trade data, while ensuring that
the measures are replicable and closely aligned with the policy-defined product scope.

'Dirty' exports are represented by goods that fall within the initial scope of the EU's Carbon
Border Adjustment Mechanism (CBAM), the EU's flagship instrument that links market
access to the carbon intensity of selected upstream sectors. The CBAM Regulation defines
covered goods using Combined Nomenclature (CN) codes in Annex |. The initial scope
includes cement, iron and steel, aluminium, fertilisers, hydrogen and electricity (European
Union, 2023). Therefore, using CBAM-covered goods aligns the thesis’ measure of 'dirty’
exports with the most policy-relevant definition of carbon-exposed products in EU trade
policy, capturing sectors where EU climate-related trade pressure is strongest.

'Green' exports are proxied using the Asia-Pacific Economic Cooperation (APEC) List of
Environmental Goods, a widely used reference list that was endorsed in 2012 and identifies
54 environmental goods at the HS level (e.g. selected renewable energy equipment, as well
as pollution control and monitoring devices) (APEC, 2025; World Bank, 2014). This provides

6 HS codes refer to the Harmonised System (HS), an internationally standardised system for
classifying products used in trade statistics. This thesis uses six-digit HS codes, which provide
consistent, detailed product-level definitions across countries.
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a consistent way to track whether export composition shifts towards goods commonly
associated with environmental technologies and related equipment.

Both classifications are externally defined and publicly documented, which avoids the
selection of favourable product categories ex post facto and improves replicability.
Substantively, the two baskets map directly onto the theory and hypotheses. CBAM-type
sectors capture exposure to EU climate-related trade pressure ('dirty’ exposure), while
environmental goods capture the area in which greening or upgrading could occur if firms
shift towards cleaner technologies ('green' opportunity). Therefore, using these two policy-
anchored baskets makes the hypothesis mapping clearer than relying on unrelated proxies.

3.2.2 Agreement design data

In this thesis, 'agreement depth' is represented by TREND's aggregate count of environment-
related provisions in each agreement. This captures the breadth of the environmental
governance signal embedded in the treaty text, i.e. the extent to which environmental
objectives, cooperation mechanisms, institutional arrangements and procedural
commitments are incorporated across chapters. This count is used as an indicator of
regulatory ambition and salience that can be compared across agreements. It does not
directly measure enforceability or implementation in practice, which are assessed separately
through the case narratives. The methodological approach is based on the work of Morin,
Dir and Lechner (2018) on mapping the trade-environment nexus.

In addition, the full texts of the treaties (i.e. the legal agreements themselves) are used as
primary documents to support the qualitative descriptions of each type of agreement (e.g.
DCFTA/Association framework vs. 'new generation' FTA vs. EPA) and to provide context for
the discussion of key provisions in the case narratives.

3.2.3 Constructed trade variables

All outcome variables are constructed at the country—year level for the period from 2010 to
2024. For each country and year, the dataset categorises trade as either EU-bound or non-
EU (RoW), before combining these destination-specific measures into a small set of
indicators. These indicators directly correspond to the research questions and hypotheses,
and include levels, shares, gaps, and diversion metrics.

The starting point is a set of value (level) variables in US dollars (USD) from UN Comtrade.
EU-bound trade is measured using mirror flows — EU-reported imports from the partner
country — so that 'exports to the EU' are captured consistently across countries and years.
This yields three level measures of EU-bound trade: the value of 'dirty' exports to the EU
(aggregated across HS6 codes in the 'dirty' basket), the value of 'green' exports to the EU
(aggregated across HS6 codes in the 'green' basket), and total EU-bound trade (Comtrade
TOTAL). In parallel, the dataset also records exporter-reported world totals for each country
and year: the value of 'dirty' exports to the world, the value of 'green' exports to the world,
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and the total value of exports to the world (TOTAL). UN Comtrade reports these trade values
in current USD.

Non-EU (RoW) trade is then calculated as the remainder of global exports, minus EU-bound
trade. In other words, RoW values represent exports to all destinations except the EU,
meaning that the two categories are mutually exclusive and exhaustive. This decomposition
is central to the thesis as it enables the analysis to determine whether compositional change
is concentrated in EU-bound trade (consistent with EU-specific incentives or constraints), or
if similar changes are evident elsewhere. However, because EU-bound values are measured
using mirror imports (typically reported on a CIF7 basis), while world totals are exporter-
reported exports (typically FOB8), small negative RoW residuals can occur in rare cases due
to valuation and reporting differences. These cases are flagged in the data pipeline and are
dealt with conservatively (for example, they are set to zero or treated as missing when ratios
or logarithms are computed), so that they do not distort the interpretation of shares, gaps or
trends.

In order to capture export composition, the thesis calculates destination-specific shares for
dirty and green baskets (1-4). Conceptually, these shares measure the importance of each
basket within a country’s trade with the EU and with the Rest of the World. These proportions
are unit-free (reported as percentages in tables and figures) and are the primary outcome for
evaluating 'cleaning' or 'greening’, independent of changes in the overall scale of exports. For
all of the following Formulas 'c' indexes countries, 't' indexes years, and EU, RoW, and W
denote EU-bound, non-EU (rest of world), and world totals. Dirty and green products do not

exhaust total exports. As a result, the shares sDirtyft and sGreenth (for de{EU,RoW}) are

not complements and do not sum to one. Each measure captures the relative importance of
the corresponding product group within destination-specific exports.

DirtyEV GreentV
sDirlch;U = —ZU (1); sGreencEtU = —;] :
Totalt, Totalt
DirtyReW Green®W
sDirtyRoW = —ZW @3);,  sGreenfW = —;tW (
TotalX° Total%

The main comparative outcomes are the EU-RoW composition gaps (5/6), which summarise
the differences in destinations within the same exporter and year. The 'dirty' gap indicates
whether the export basket bound for the EU is cleaner than that bound for the RoW (a
negative 'dirty' gap implies a lower 'dirty' share for the EU than for the RoW), while the 'green’
gap indicates whether the export basket bound for the EU is greener than that bound for the

7 CIF (Cost, Insurance, and Freight): The value of the good at the importer’s border. It includes
everything in the FOB price plus the cost of international shipping and insurance.

8 FOB (Free on Board): The value of the good at the exporter’s border. It includes the production cost
and the cost of transport to the port/frontier, but stops before the good leaves the country.
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RoW (a positive 'green’ gap implies a higher 'green’' share for the EU). These gap measures
operationalise the central idea of the proposal's EU-versus-world benchmark for identifying
destination-specific adjustments. The EU-RoW composition gaps measure differences in
export composition across destinations at a given point in time. Changes in these gaps
reflect destination-specific patterns but may also be influenced by global product-level trends
common to both markets.

GapDirty,, = sDirtyEV —sDirtyRW (5);
GapGreen,, = sGreentV — sGreen®V (6).

To address reallocation more directly, the dataset also includes an indicator that captures the
importance of the EU within a country's dirty exports, namely the proportion of dirty exports
destined for the EU rather than non-EU countries (7-9). A decline in this indicator following
the implementation of the agreement, especially when EU-bound dirty exports fall and those
bound for the rest of the world rise or decline less, is consistent with a shift in the destination
distribution of dirty exports away from the EU. In the case-study deep dives, | also calculate
the ‘EU destination share’ for specific HS6 product lines (e.g., steel codes) using the same
numerator—-denominator logic as Equations (7-9), to show whether a given product line
becomes more EU-oriented over time. The EU-share indicators capture the importance of the
EU market within a country’s total exports of a given product group. Variations in these
measures reflect relative reallocation across destinations and are therefore interpreted jointly
with changes in total export levels.

. DirtyEV GreentV
EUshareDirty,, = — (7); EUshareGreen,, = ——— (8);
Dirtyl GreenlV
TotaltV
EUshareTotal,, = ———
Total¥

Finally, the thesis uses logarithmic transformations of key level variables (total, dirty and
green values for the EU and RoW) for descriptive analysis of magnitude and growth patterns.
These log measures help to reduce skewness and facilitate the comparison of changes in
trade scale over time, while remaining interpretable as log nominal values, given that the
underlying trade data are in current USD.

3.2.4 Pre/post indicators and delta construction

In order to implement the within-case before—after logic set out in the research design, the
dataset has been organised into country-specific pre- and post-agreement periods. The key
requirement is a consistent rule for translating legal implementation dates (entry into force or
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provisional application) into an 'effective’ start year that aligns with the annual frequency of
the trade data.

This structure enables consistent summary comparisons to be made for all the outcomes
introduced in Section 3.2. In particular, the thesis computes pre- and post-period averages
for destination-specific trade levels (dirty, green and total values to the EU and to the rest of
the world, compositional measures (dirty and green shares by destination) and comparative
indicators (EU-RoW gaps and diversion-oriented measures). The difference between the
post- and pre-averages ('deltas') provides an interpretable summary of how export
composition and scale change around agreement implementation (10). These deltas are
used throughout the empirical analysis to evaluate whether EU-bound trade becomes
cleaner or greener, whether changes facing the EU differ from patterns in non-EU markets
and whether the observed dynamics are more consistent with destination-specific sorting/
diversion in the short term or broader upgrading over longer periods. The pre-post estimator
reports differences in period averages rather than growth rates. As such, it summarises
average changes across time windows and is complemented by time-series evidence to
assess dynamic patterns.

R 1 1
AYC = Yg’ost — YCI_)E = W Z YCZ —_ Z th (10)

| T2
teTg()Sl C teT{)re

3.3 Empirical Strategy and Hypothesis Mapping

This thesis employs a two-stage comparative empirical approach to evaluate the extent to
which EU preferential trade agreements (PTAs) are linked to the 'greening' of exports from
partner countries, and/or the diversion/leakage of emissions-intensive ('dirty’) exports away
from the EU and towards the rest of the world. The core logic is destination-based: if
adjustment is mainly driven by EU market access and regulatory expectations, changes
should be more evident in trade bound for the EU than in trade bound for non-EU countries.
Therefore, comparing export composition to the EU with export composition to the rest of the
world provides a transparent benchmark with which to distinguish destination-specific
adjustment from broader global trends.

The analysis empirically tracks HS6-level trade for four cases (Vietnam, Ukraine, Ghana and
Costa Rica) between 2010 and 2024. It focuses on the levels (values in current USD) and
composition (shares) of two baskets: CBAM-relevant 'dirty' goods and APEC 'green’
environmental goods. This empirical strategy description builds on the data and variable
construction described in 3.2.
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3.3.1 Within-case analysis: EU versus RoW around implementation

The analysis of each of the four focal cases (Vietham, Ukraine, Ghana and Costa Rica)
begins with a description of the baseline export profile in the pre-agreement period. Particular
attention is paid to whether the EU initially receives an export basket that differs
systematically from the rest of the world. This provides essential context for later
interpretation, given that countries enter EU agreements with different initial structures and
varying degrees of exposure to 'dirty’ and 'green' product groups.

The main evidence from within each case comes from comparing destination-specific
outcomes in the periods before and after the agreement became operational. As the trade
data is annual, the thesis identifies an effective start year that reflects the point at which
implementation plausibly affects annual totals. If the agreement becomes effective early in
the calendar year (first half of the year), that year is treated as the first post-year. Conversely,
if implementation occurs late in the year (second half of the year), the following year is
treated as the first post-year. Applying this rule yields the following effective start years:
Ukraine (DCFTA): 2016; Vietnam (EVFTA): 2021 (effective from August 2020); Costa Rica
(EU-Central America Association Agreement, trade pillar): 2014 (effective from October
2013); Ghana (interim EPA): 2017 (signed/implemented in December 2016). Outcomes are
then compared separately for EU-bound and RoW-bound trade across the two periods.

To determine whether changes are specifically associated with EU-facing trade rather than
broader global trends, the analysis highlights the differences between the trajectories of the
EU and the rest of the world. Two summary perspectives are employed. Firstly, changes in
the EU-RoW composition gaps indicate whether the EU-bound export basket becomes
cleaner/greener than the non-EU basket for the same exporter. Secondly, a simple 'EU minus
RoW change' contrast provides a descriptive summary that is easy to interpret, showing
whether the magnitude of post-implementation change is larger for EU-bound exports than
for RoW-bound exports. Throughout, the thesis uses both multi-year pre/post averages and
time-series visualisations to avoid over-interpreting short-term volatility and clarify whether
adjustments occur abruptly around the time of implementation or evolve gradually over time.

3.3.2 Cross-case comparison and mechanism interpretation

Having established within-case patterns, the thesis compares results across cases to
evaluate whether the observed differences align with the scope conditions implied by the
theoretical framework. The cross-case comparison focuses particularly on how outcomes
vary according to:

(i) agreement type and governance depth;

(i) baseline export structure and exposure to 'dirty' categories; and

(iii) the time horizon since implementation.

This is analytically important because the same EU agreement can generate different
compositional responses depending on the initial industrial structure and the feasibility of
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upgrading. The mechanism can be understood by asking three questions. Firstly, are EU-
bound exports becoming cleaner or greener relative to the rest of the world, in line with EU-
specific constraints or incentives? Secondly, is there evidence of diversion or leakage,
whereby the proportion of 'dirty' exports to the EU declines while the proportion of 'dirty’
exports to non-EU destinations remains stable or increases, or whereby the EU takes a
smaller proportion of 'dirty' exports over time? Thirdly, do the patterns primarily appear as
short-term destination sorting, or do they evolve towards broader compositional change
consistent with long-term upgrading?

To strengthen the interpretation of the data beyond the level of aggregate shares and gaps,
the thesis complements the cross-case benchmarking with two in-depth case studies (Costa
Rica and Vietnam). These deep dives triangulate country-year outcomes with HS6-level
diagnostics, providing a decomposition of pre-post changes into product-level contributors
and an 'EU share within HS6' indicator to help distinguish EU-facing sorting from the broader
upgrading of the overall export structure. The quantitative diagnostics are paired with a
concise policy timeline overlay to assess whether the observed shifts align with the
sequencing of domestic policies and credible regulatory expectations. Ghana and Ukraine
are retained as comparison cases, where commodity concentration, implementation
constraints and external shocks limit the ability to trace mechanisms, but help to define the
conditions under which EU green trade governance signals are hardest to detect.

3.3.3 Hypothesis mapping

This subsection links each hypothesis to the specific empirical quantities constructed in
Section 3.2. The central outcomes are: destination-specific dirty and green export shares and
values for EU- and RoW-bound trade; the corresponding EU-RoW composition gaps; and

a diversion-oriented indicator that captures the EU’s share of 'dirty' exports. Together, these
measures enable the thesis to distinguish between EU-specific compositional adjustments
and broader global trends, and to evaluate whether changes are the result of cleaning/
upgrading, diversion, or a combination of both.

Hypothesis 1 (H1) concerns adjustment to the EU: once an EU agreement is operational, the
proportion of dirty goods in EU-bound exports should decrease and/or the proportion of
green goods should increase. This hypothesis is evaluated by comparing outcomes for EU-
bound trade before and after the effective start year of the agreement, first focusing on
compositional measures and then corroborating these with evidence on trade levels.
Specifically, the thesis assesses whether the shares of dirty and green goods bound for the
EU move in the predicted directions in the post-period relative to the pre-period and whether
these shifts are accompanied by corresponding changes in the levels of dirty, green and total
EU-bound trade. This dual focus is important because the composition can change through
changes in either the numerator (dirty or green exports) or the denominator (total exports).
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Therefore, the analysis interprets H1 as being most strongly supported when the EU-bound
shares shift in the expected direction in a sustained way, and when the level trends are
consistent with the compositional interpretation. This is empirically presented through
country-specific time-series plots with an implementation marker and through pre/post
summary comparisons.

Hypothesis 2 (H2) addresses destination-specific effects and the possibility of leakage: It
suggests that post-implementation changes will be more significant for EU-bound trade than
for RoW-bound trade. This implies that the EU-RoW composition gap will shift towards the
EU. The thesis evaluates H2 by explicitly benchmarking changes to EU-bound trade against
contemporaneous changes to RoW-bound trade for the same exporter. This is captured in
practice by whether the EU-RoW 'dirty' gap becomes more negative and the 'green' gap
more positive in the post-implementation period. This indicates that the EU-bound export
basket is becoming cleaner or greener relative to what the same country sells elsewhere.
Additionally, the thesis provides a structured EU minus RoW change contrast to summarise
whether post-implementation changes are systematically larger in EU-bound trade than in
RoW-bound trade. The leakage/diversion component is assessed by combining evidence of
composition and level: a pattern in which EU-bound dirty outcomes decline while RoW-bound
dirty outcomes remain stable or rise, together with a falling EU share of dirty exports, is
consistent with a reallocation of dirty exports away from the EU rather than a reduction in
dirty exports overall. This approach ensures that the interpretation remains tied to the core
puzzle of the thesis: the EU export basket may become cleaner even if dirty exports persist
by being diverted to other markets.

Hypothesis 3 (H3) introduces agreement design as a scope condition, stating that deeper
agreements with more comprehensive rule coverage and more institutionalised sustainability
governance should be associated with stronger EU-facing compositional change than
shallower arrangements, provided that the baseline export structure remains unchanged. As
agreement depth varies by design across the selected cases, the thesis evaluates H3
through a cross-case comparison of within-case results. Specifically, the thesis compares the
magnitude and direction of post-implementation changes in EU-bound shares and levels, as
well as the movement in EU-RoW gaps, across the four countries. These differences are
then related to the institutional character of each agreement, as described in Section 3.1 and
documented in the treaty texts and systematic agreement indicators introduced in Section
3.2. The idea is not that depth mechanically produces identical outcomes in different
contexts, but rather that deeper agreements, all other things being equal, are more likely to
generate sustained EU-facing adjustment because they incorporate market access within
broader regulatory and sustainability governance structures. Evidence consistent with H3
therefore takes the form of a cross-case pattern: cases governed by deeper agreements
exhibit more pronounced EU-specific shifts (i.e. larger changes in EU-bound composition and
larger movements in EU-RoW gaps) than cases governed by comparatively narrower
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arrangements. However, it should be recognised that baseline export structure can condition
both the scope for change and the sectors affected.

Hypothesis 4 (H4) concerns timing and dynamics. It is expected that EU-RoW gaps will
adjust relatively quickly after implementation through sorting and diversion. However, broader
changes in overall export composition, if they occur, should only become apparent over
longer timeframes as investment and capabilities adjust. This hypothesis is evaluated by
examining whether changes cluster around the implementation threshold or emerge
gradually over several years, using time series and event-time visual inspection alongside
pre/post comparisons. Additionally, the analysis compares the early and later post-
implementation years, investigating whether the initial changes are concentrated in EU-
bound trade (consistent with destination-specific sorting/diversion), or if similar compositional
shifts later emerge in RoW-bound trade and the overall export structure (more indicative of
long-term upgrading). The case set enables this distinction to be made because Costa Rica
has the longest post-agreement period, while Vietnam and Ukraine provide insight into the
early-phase dynamics of more recent agreements.

Overall, hypothesis mapping provides a transparent link between theoretical expectations
and empirical evidence. It specifies which destination-specific outcomes and EU-RoW
contrasts will be examined during the pre- and post-implementation periods for each
hypothesis.

4. Descriptive Overview of Export Structures

Building on the research design and variable construction outlined in Chapter 3, this chapter
provides a descriptive overview of export structures in the four case countries (Vietham,
Ukraine, Ghana and Costa Rica), before turning to pre- and post-implementation
comparisons. The chapter has two main objectives: first, to document the importance of 'dirty'
(CBAM-relevant) and 'green' (environmental goods) exports in each country; and second, to
demonstrate the differences in export composition between EU and non-EU destinations
(RoW) before assessing any changes related to the agreement.

4.1 Baseline Export Composition Before EU Agreements

This section provides a breakdown of the baseline (pre-agreement) export composition of the
four case countries. These baseline values are computed as pre-agreement averages for
each country and are presented as destination-specific shares of the 'dirty' basket (the
CBAM-relevant proxy) and the 'green' basket (the environmental goods proxy). Figures 4.1a
and 4.1b illustrate these baseline shares for each destination, while Table 4.1 summarises
the corresponding pre-period averages and EU-RoW differences. The pre-agreement period
varies slightly for each country, from the start of the data to the beginning of the FTA: CRI:
2010-2013; UKR: 2010-2015; GHA: 2010-2016; VNM: 2010-2019.
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Dirty export shares (Eq. 1;3) vary considerably across cases even in the pre-period (Figure
4.1a). Ukraine stands out as a high-exposure case, with roughly 29.32% of exports bound for
the EU and 31.91% of exports bound for the Rest of the World falling into the 'dirty' category
pre agreement. This indicates that carbon-intensive products make up a large part of
Ukraine’s export structure, irrespective of destination. This aligns with the EU’s trade profile
of Ukraine, in which iron, steel, and other resource-based categories are among the main
export items by value (European Commission, 2024). In contrast, Ghana and Vietham have
low baseline dirty export shares to both destinations. Ghana's dirty share is approximately
1.36% for exports to the EU and 1.39% for exports to the Rest of the World (RoW),
suggesting that CBAM-type categories are relatively insignificant in its baseline export
basket. This is consistent with the EU’s description of Ghanaian exports, which are
dominated by food products (notably cocoa) rather than heavy industrial goods (European
Commission, 2025a). Similarly, Vietham starts from a low dirty baseline (1.62% to the EU
and 3.64% to RoW), which aligns with the EU’s import profile from Vietnam, which is
concentrated in sectors such as machinery, electrical goods, footwear and textiles which are
largely outside the CBAM proxy basket used here (European Commission, 2025d).

Costa Rica is the clearest example of a destination-specific baseline difference: the
proportion of dirty exports bound for the EU is close to zero (0.02%), whereas the proportion
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of dirty exports bound for other regions is non-trivial (5.70%). This implies that the EU-facing
basket is substantially 'cleaner' than the non-EU basket, even before considering the
agreement window. A potential explanation is the product mix: EU imports from Central
America/Costa Rica are dominated by foodstuffs (e.g. fruit such as bananas and pineapples)

and medical instruments, which are not central to CBAM-relevant categories (European
Commission, 2023).

Turning to the green basket, baseline green shares are small in all countries and
systematically higher for exports to RoW than for exports to the EU (Figure 4.1b). Costa
Rica’s EU green share is approximately 0.04%, compared to 0.41% for RoW. Ghana's
figures are 0.16% (EU) and 0.24% (RoW), Vietnam's are 0.19% (EU) and 1.09% (RoW), and
Ukraine's are 0.32% (EU) and 1.68% (RoW). Two descriptive implications follow. Firstly,
green' export specialisation (as captured by the environmental goods proxy) is limited in EU-
bound exports for all four cases at baseline. Secondly, the baseline pattern is that green
exports are more concentrated in RoW than in the EU. Therefore, an increase in the share of
green exports bound for the EU after the agreement would indicate a change in this baseline
relationship rather than an amplification of an existing EU lead.
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Table 4.1 summarises the composition of exports to the EU versus the rest of the world at
baseline (full pre-agreement period) and highlights the composition gaps between the EU
and RoW, which are defined as the difference in destination-specific shares (Gap = EU share
- RoW share, in percentage points). Therefore, a negative dirty gap means that the export
basket bound for the EU is cleaner than the RoW basket at baseline (i.e. a lower dirty share
bound for the EU), while a negative green gap means that the export basket bound for the
EU is less green than the RoW basket (i.e. a lower green share bound for the EU). In all four
cases, the dirty gap is negative, indicating that the EU tends to import a relatively cleaner
basket even before the agreements. The gap is especially large for Costa Rica (EU dirty
share: 0.02%; RoW dirty share: 5.70%; gap: —5.68 percentage points), while Ukraine also
shows a meaningful negative gap despite high dirty exposure overall (EU dirty share:
29.32%; RoW dirty share: 31.91%; gap: —-2.59 percentage points). Vietnam exhibits a
smaller, yet still clear, baseline difference (1.62% versus 3.64%; gap: -2.02 percentage
points), whereas Ghana shows almost no baseline destination difference (1.36% versus
1.39%; gap: —0.03 percentage points). Likewise, for the green basket, the gaps are negative
in every case (ranging from —0.07 percentage points (pp) in Ghana to —1.36 pp in Ukraine),
implying that shares of environmental goods are systematically higher in RoW exports than
in EU-bound exports in the pre-period. Taken together, these baseline gaps demonstrate that
destination-specific compositional differences are present prior to treatment, which is
important for subsequent interpretation: post-agreement changes should be evaluated in
terms of both levels and relative to these pre-existing EU-RoW differences.

Table 4.1 Baseline pre-display (Source: UN Comtrade)

CRI 0.02 5.7 -5.68 0.04 0.41 -0.37
GHA 1.36 1.39 -0.03 0.16 0.24 -0.07
UKR 29.32 31.91 -2.59 0.32 1.68 -1.36
VNM 1.62 3.64 -2.02 0.19 1.09 -0.91

Overall, the baseline evidence highlights significant differences in initial conditions. Ukraine
starts out as a high-dirty exporter to both destinations, while Ghana and Vietham begin with
low dirty exposure. Costa Rica, meanwhile, exhibits a pronounced baseline EU-RoW split,
with an unusually clean EU-facing basket. These differences are important for interpreting
later chapters, as post-agreement changes will be evaluated relative to these pre-existing
variations in export structure and destination-specific composition.

4.2 Dirty and Green Export Profiles Across Cases

While Section 4.1 documented the baseline composition of exports to each destination, i.e.
the proportion of 'dirty' and 'green' products, this section creates cross-case 'profiles' by
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adding scale and exposure. The key distinction lies in the denominator: in Section 4.1,
measures such as 'share_dirty_eu' capture the proportion of 'dirty' exports to the EU within
the total export basket. In contrast, Section 4.2 focuses on the importance of the EU as a
destination for the relevant baskets. This is represented by the EU share of dirty exports,
which is calculated by dividing dirty exports to the EU by total dirty exports across all
destinations.

Table 4.2 summarises the baseline profiles for each country. In terms of overall trade scale,
the pre-period data show substantial heterogeneity. Vietnam and Ukraine are major
exporters, particularly to the Rest of the World (RoW), whereas Costa Rica and Ghana have
smaller export volumes. The EU share of total exports also varies considerably: Costa Rica is
the most EU-oriented overall (49.6% of its total exports go to the EU in the pre-period), while
Vietnam is the least (19.4%), with Ghana (28.0%) and Ukraine (30.2%) falling somewhere in
between.

Table 4.2 Scale exposure pre-agreement in USD and % (Source: UN Comtrade).

CRI 2014 2010-2013 4 518 5.31 49.6 0.4 9.0

GHA 2017 2010-2016 7 3.55 9.55 28.0 35.4 35.7
UKR 2016 2010-2015 6 17.06 40.25 30.2 28.6 7.8
VNM 2020 2010-2019 10 31.36 131.43 19.4 9.6 4.0

Figure 4.2 provides a more detailed view of exposure within the 'dirty' basket. Here, the
ranking differs from that in Section 4.1, which focused on composition. Costa Rica’s share of
dirty exports to the EU is essentially zero (0.4%), indicating that, although Costa Rica sells a
substantial proportion of its total exports to the EU, its dirty-sector exports are predominantly
oriented towards non-EU markets. This implies a low level of EU influence on Costa Rica’s
dirty basket: any adjustment to dirty products induced by the EU would affect only a very
small proportion of the country’s dirty exports.

At the other end of the scale, Ghana shows the highest EU exposure for dirty exports
(35.4%), followed by Ukraine (28.6%). This means that roughly one-third of Ghana's and
close to one-third of Ukraine's baseline dirty exports are shipped to the EU. In contrast,
Vietnam’s EU exposure is lower (9.6%), suggesting that the EU is a relatively minor
destination for its dirty exports despite its large overall export scale. These patterns are
important for later interpretation: a country can have a comparatively 'clean' EU-bound
basket in Section 4.1 yet still face meaningful EU exposure in the dirty sector if EU trade
volumes are high. Conversely, a country can have low exposure even when overall EU trade
is substantial.

The same exposure logic applies to the green basket (see Table 4.2). While Ghana’s green
exports are relatively EU-oriented (35.7% of green exports were shipped to the EU in the
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pre-period), Costa Rica and Vietnam show more limited EU exposure for green goods (9.0%
and 4.0%, respectively). Ukraine’s share of green exports bound for the EU is also modest at
7.8%, which is consistent with the broader finding from Section 4.1 that green exports bound
for the EU tend to be small and that the Rest of the World (RoW) accounts for a larger share
of baseline green activity.

EU exposure of the dirty export basket (pre-agreement averages)
EU share of dirty exports = dirty_eu_value / (dirty_eu_value + dirty_row); pre-period only
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Fig. 4.2 EU exposure of the dirty export basket (Source: UN Comtrade)

4.2.1 What drives the dirty and green measures?

Before interpreting changes in 'dirty' (CBAM-relevant) and 'green' (APEC environmental
goods) shares over time, it is useful to examine what these aggregates actually consist of at
the HS6 level. The purpose of this basket check is twofold: First, to verify that the indicators
are driven by product groups that are consistent with the intended classifications. Second, to
assess concentration, i.e. whether the 'dirty' and 'green' measures are dominated by a small
number of HS6 codes that could make the aggregate series volatile and sensitive to
idiosyncratic, product-level shocks. What follows is a summary of the leading HS6 drivers of
each basket by destination (EU vs. RoW) in the pre-agreement period (see the full table in
the Appendix, Table A.1).

Regarding the dirty basket: Across cases, the dirty measure is primarily driven by the product
families it is intended to represent — iron and steel, aluminium, fertilisers and cement — yet
the degree of concentration varies significantly. Ghana’s EU-bound 'dirty basket' is almost
entirely aluminium: HS 760110 accounts for 58.8%, while HS 760120 accounts for 38.8%,
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together making up around 97.6% of the EU 'dirty basket' in the pre-period. This implies that
any movement in Ghana'’s 'dirty to the EU' indicator will largely reflect shifts in aluminium
shipments, rather than changes across multiple 'dirty' industries. Ukraine’s dirty basket is
larger and more diversified, yet it is still structurally anchored in basic metals and upstream
inputs. EU-bound dirty exports are led by steel and ores (e.g. HS 720712 at 28.4%, HS
260112 at 9.6% and HS 720851 at 7.3%), while RoW-bound dirty exports are likewise
concentrated in several steel codes, as well as ores and fertilisers (e.g. HS 720720, 721420,
720711, and HS 260112). For later interpretation, it is important to note that changes in
Ukraine’s dirty shares are likely to track the cycle of metals and ores, as well as large
destination shifts in these heavy industries, rather than marginal adjustments in small product
lines. Vietham’s EU-bound ‘dirty’ basket is heavily driven by iron and steel articles, especially
fasteners (HS codes 731815, 731812 and 731814 together contribute roughly 39% of the EU
‘dirty’ basket pre-agreement), whereas Vietham’s RoW-bound ‘dirty’ basket includes major
cement components (HS codes 252310, ‘cement clinkers’, and 252329, ‘Portland cement’,
are among the top codes). This split in destinations is important because it implies that the
'dirty' adjustment could differ depending on whether the EU side is dominated by processed
metal manufacturers or the RoW side includes more cement-related products. In value
terms, Costa Rica’s EU-bound dirty basket is comparatively small, and its composition is
dominated by aluminium and steel items (e.g. HS 760711 at 39.7% and HS 720260 at
27.2%). In contrast, the RoW dirty basket includes steel and fertiliser codes among the
leading contributors (e.g. HS 721041, 721420 and 310590).

Regarding the green basket: The green measure is generally driven by machinery, electrical
equipment and measuring and checking instruments (reflecting the APEC environmental
goods list). It is often highly concentrated within a small number of codes. Vietnam is the
clearest example. HS 901380 alone accounted for 44.8% of the EU green basket and 48.6%
of the Rest of the World (RoW) green basket in the pre-period, with electrical machinery parts
(e.g. HS 850490) also playing a significant role in the RoW green basket. Ukraine’s green
basket shows destination asymmetry: EU-bound green exports are led by machinery-related
codes (e.g. HS 841199 at 17.1%, HS 841290 at 12.9% and HS 847982 at 12.3%), while
RoW-bound green exports are strongly influenced by HS 841182 (at around 28.3%),
alongside other machinery and instrument codes. Similarly, Costa Rica’s green basket for the
EU is concentrated in machinery parts (e.g. HS 841199 and 842199, which together account
for nearly half of the EU green basket), while its green basket for RoW is led by measuring
and checking instrument categories (e.g. HS 903289) and electrical machinery parts (e.g. HS
854390). Similarly, Ghana’s green basket consists of a small set of machinery and instrument
codes for both destinations (e.g. HS 841182, 901580 and 841199 for the EU).

This is important for the rest of the analysis. The key implication is that, while the dirty/green
indicators capture meaningful sectoral content, they do not represent 'broad’ composition
evenly. In several cases, especially Ghana (dirty) and Vietnam (green), a single product
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family (or even a single HS6 code) accounts for a large proportion of the total. This has two
consequences for interpretation later on. Firstly, apparent 'greening' or 'cleaning' in shares
may reflect reallocation at the product level within a narrow set of goods (e.g. aluminium or a
specific machinery code) rather than upgrading across the entire economy. Secondly,
concentrated baskets can generate sharp movements in response to shocks (e.g. price
changes, supply disruptions or firm entry/exit) that are not necessarily PTA-driven. For this
reason, subsequent before—after comparisons and EU-RoW gap analyses are interpreted in
conjunction with destination-specific scale measures and this HS6 basket composition
evidence to avoid over-attributing product-specific swings to the effects of the agreement.

4.3 EU vs World Export Patterns (Pre-Agreement)

This section provides context for the subsequent before-and-after analysis by documenting
how the export composition of each country to the EU compares with its exports to the rest of
the world prior to the relevant EU agreement taking effect. Unlike Sections 4.1 and 4.2, which
provide static baseline snapshots of pre-agreement averages and place these in context by
describing cross-country differences in scale and EU market exposure respectively, Section
4.3 introduces the time dimension. The aim is to establish whether there are any differences
in the composition of EU-RoW exports at baseline and whether these differences display any
clear pre-agreement trends that should be considered when interpreting post-agreement
patterns. Figures 4.3a—c therefore plot destination-specific 'dirty' and 'green' export shares,
as well as the corresponding EU-RoW composition gaps, over time. The effective start year
of the agreement is marked for reference. This section's discussion focuses on the pre-
agreement period (to the left of the dashed line). Post-agreement observations are included
only for visual context and will be analysed in the results chapter.

Figure 4.3a shows the proportion of 'dirty' exports going to the EU and the rest of the world
(RoW) separately. The dashed vertical line marks the effective start year of the respective EU
agreement. Here, the focus is on the period before the agreement came into effect to assess
whether the basket facing the EU already differed from that facing the rest of the world before
any agreement-related adjustment could plausibly occur.

The figure reveals strong heterogeneity in levels and EU-RoW alignment across cases.
Ukraine stands out as structurally 'dirtier' than the other cases. In the pre-period, dirty shares
are high for both destinations (roughly in the 25-35% range), which is consistent with metals
and other CBAM-proximate sectors playing a large role in its export mix. Notably, the EU and
RoW series are similar and move together for much of the pre-period, indicating that
Ukraine's exposure to dirty exports is not primarily an EU-specific phenomenon at baseline,
but rather a broader feature of its export structure. By contrast, Costa Rica shows the
opposite configuration: dirty shares to the EU are near zero throughout the pre-agreement
period, while dirty shares to RoW are clearly higher (around the mid-single digits). This
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Fig. 4.3a Dirty export shares: EU vs RoW (Source: UN Comtrade)

implies that any 'EU cleanliness' for Costa Rica was already present before the agreement
and was driven by destination-specific composition rather than by changes occurring at the
time of entry into force.

While Vietham and Ghana fall between these extremes, they still demonstrate clear pre-
agreement differences between the EU and RoW. Vietnam's EU dirty share consistently
remains below its RoW share during the pre-period, indicating that the EU-bound basket is
cleaner than what Vietham sells elsewhere, even before the agreement. Ghana shows a
more mixed pattern in the early years: RoW dirty shares are initially higher, but the two lines
converge and the EU share gradually rises over the pre-period. This highlights that EU-RoW
differences are not only level differences, but can also involve pre-trends that matter for later
interpretation. Overall, Figure 4.3a is an important pre-analysis check. In several cases,
notably Costa Rica and Vietnam, the EU already receives a cleaner export basket than RoW
prior to the entry of the agreement, whereas in Ukraine, the difference between the EU and
RoW is comparatively small given the high overall level of 'dirty' exposure. This makes it
necessary to use the subsequent gap figures and before—after comparisons to distinguish
between baseline destination sorting and shifts in export composition after the agreement
came into effect.
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Figure 4.3b summarises the difference between the EU and RoW in 'dirty' export composition
in a single, easy-to-read outcome: the 'dirty' composition gap. As the gap represents a
difference in shares, it is measured in percentage points. The horizontal dashed line at zero
is the key reference point: values below zero indicate that the export basket bound for the EU
is cleaner than the export basket bound for non-EU countries (i.e. the share of 'dirty' exports
to the EU is lower), whereas values above zero indicate that the export basket bound for the
EU is dirtier than the export basket bound for non-EU countries. Combining the two
destination lines into a single gap line is important for the rest of the thesis because it
captures the core 'destination-based Brussels effect' logic directly: not whether a country is
'dirty' overall, but whether it ships a systematically different (cleaner or dirtier) composition to
the EU than to other destinations.

EU-RoW dirty export composition gap over time
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Figure 4.3b EU-RoW dirty export composition gap (Source: UN Comtrade)

Three baseline patterns stand out when looking across cases. Costa Rica (CRI) shows a
consistently negative trend throughout the sample, with a significant difference already
evident prior to the start of the agreement (approximately -6 to —4 percentage points). This
suggests that even prior to the agreement, the EU received a significantly cleaner Costa
Rican export basket than the rest of the world. While the gap narrows somewhat over time, it
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remains consistently below zero. Ghana (GHA), on the other hand, shows the opposite
configuration after the initial years: while the gap is negative at first, it becomes positive from
around 2011 onwards and remains mostly above zero (around 0 to +3 percentage points). In
other words, relative to Ghana’s non-EU exports, the EU-bound basket tends to be slightly
more 'dirty' in composition in most years — an important reminder that EU specificity does
not always point towards 'cleaner' shipments, and can reflect the particular products that
Ghana sells to Europe. Before 2020, Vietnam (VNM) is largely negative (the EU is cleaner
than the rest of the world), but the series crosses into positive territory after the agreement
start year. This implies a shift towards a relatively dirtier EU-bound composition in the later
period. Finally, Ukraine (UKR) is the most volatile. It starts negatively in the early 2010s,
briefly approaches zero in the mid-2010s, then turns strongly negative again before moving
into positive territory in recent years. This volatility is consistent with the fact that Ukraine’s
overall export structure is heavily influenced by large, cyclical 'dirty' sectors (e.g. metals),
meaning changes in destination composition and relative prices can substantially alter the
gap even without a clean, monotonic trend (European Commission, 2024).

For the purposes of this descriptive chapter on pre-agreements, Figure 4.3b is primarily
diagnostic: it shows whether the EU already receives a cleaner basket on average before the
agreement comes into force (as was the case with Costa Rica, and earlier with Vietnam), and
whether pre-existing trends or instability are present (as was the case with Ukraine and
Ghana). It is crucial to establish these baseline patterns before interpreting any post-
agreement movements, because a persistent negative (or positive) gap before treatment
suggests that part of the EU-RoW difference reflects pre-existing destination sorting rather
than agreement-induced adjustment.

Figure 4.3c uses the same gap logic as Figure 4.3b, but for the green export composition.
Thus, values above zero indicate a greener export basket to the EU than to the rest of the
world, while values below zero imply the opposite. Since green shares are small in absolute
terms, the y-axis is correspondingly tight; therefore, movements that appear 'small' can still
represent significant relative changes in a narrow green basket.

Three descriptive patterns stand out. Firstly, Costa Rica (CRI) demonstrates a clear shift from
negative to positive over time. The green share bound for the EU starts below the RoW
benchmark in the early 2010s. However, after the mid-2010s, it rises and remains positive
throughout the later period, peaking at around a few tenths of a percentage point. This
suggests that, over time, Costa Rica’s EU-facing export mix becomes relatively more 'green'
than its non-EU mix, even if the overall green share remains small.

Secondly, Ghana (GHA) fluctuates around zero, with a pronounced negative dip at the
beginning and then a period of slightly positive gaps around the time the agreement started,
before drifting back towards zero (with a slight negative trend at the end). This suggests that
there is no consistent differentiation between the EU and RoW in terms of green composition
for most years. Rather, the size and direction of the gap appear to be sensitive to a small
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number of products and year-on-year changes, which is exactly what would be expected
when the green basket is narrow.

Thirdly, the green gap remains consistently negative for Ukraine (UKR) and Vietnam (VNM)
throughout most of the sample period. This means that the green share of their exports
bound for the EU is smaller than that of their exports bound for the Rest of the World (RoW).
For Ukraine, the green gap becomes less negative over time, approaching zero by the end of
the period, which implies a gradual narrowing of the difference between the EU and RoW. In
contrast, Vietnam's green gap remains consistently negative, with a notable increase after
2020. This suggests that any 'green' specialisation in Vietham's exports is more oriented
towards non-EU destinations in the later years.

EU-RoW green export composition gap over time
Dashed line marks the effective agreement start year
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Fig. 4.3c EU-RoW green export composition gap (Source: UN Comtrade)

Overall, the pre-agreement time series patterns show that the composition of exports bound
for the EU often differs from that bound for the Rest of the World (RoW) even before the start
year of the agreement, and that these differences are not uniform across cases. In the 'dirty’'
dimension, some countries display a consistent separation between their EU and RoW
baskets (e.g. Costa Rica's EU basket is consistently cleaner), while others show smaller or
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more unstable gaps (e.g. Ghana) and significant differences in levels driven by underlying
sectoral structure (Ukraine).

For 'green' exports, the gaps are typically smaller in absolute terms and more sensitive to the
size of the green basket. However, the sign and persistence of EU-RoW differences still vary
systematically across countries. These pre-agreement patterns are important for
interpretation as they imply that post-agreement changes should be considered deviations
from country-specific baselines and trends rather than shifts from a common starting point.

5. Results: EU-Facing Adjustment and Destination
Gaps

Chapter 5 presents the thesis's main empirical results. Based on the descriptive evidence
presented in Chapter 4 and the measurement strategy introduced in Chapter 3, the analysis
examines whether there are systematic differences in export composition between EU-bound
trade and exports to the rest of the world, and whether these patterns evolve once the
relevant EU trade agreement takes effect. The results are organised around four hypotheses.
Section 5.1 tests the hypothesis that the composition of exports to the EU becomes less
'dirty' and/or more 'green' after the agreement comes into force (H1). Section 5.2 examines
whether EU-specific adjustment is reflected in widening or narrowing EU-RoW composition
gaps (H2). Section 5.3 then compares these patterns across cases with different levels of
agreement (H3). Finally, Section 5.4 assesses the timing of the observed changes,
determining whether they appear immediately (consistent with short-run sorting/diversion) or
only after several years (more consistent with gradual upgrading and capability change) (H4).
Throughout, the focus is on descriptive, within-case comparisons: the evidence is interpreted
as patterns that are either consistent with or inconsistent with the hypotheses, rather than as
causal estimates.

5.1 Changes in Export Composition to the EU

Table 5.1 summarises the change in the composition of EU-bound exports within each
country before and after the effective start year of each agreement. For each case, the table
reports the pre- and post-period averages of the EU dirty export share (Eq. 1) and the EU
green export share (Eq. 2), both expressed as a percentage, as well as the percentage point
change. Therefore, positive (negative) A values indicate that the relevant share increased
(decreased) in the post-agreement period.

Taken together, the patterns provide limited support for Hypothesis 1, with the cleanest
evidence being that of Ukraine®. Here, the proportion of dirty exports bound for the EU falls

9 Ukraine’s post-agreement trends coincide with significant wartime disruption (from 2022 onwards)
and temporary policy measures that affect trade routes and market access. Therefore, interpretation
here is necessarily cautious; the implications of these shocks are discussed explicitly in Chapter 6.
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Table 5.1a EU pre- post-composition (Source: UN Comtrade)

CRI 2014 2010-2013 2014-2024 4 11 0.02 0.16 0.14 0.04 0.19 0.15
GHA 2017 2010-2016 2017-2023 7 6 1.36 3.44 2.08 0.16 0.1 -0.07
UKR 2016 2010-2015 2016-2024 6 9 29.32 19.17 -10.14  0.32 0.42 0.1

VNM 2020 2010-2019 2020-2023 10 4 1.62 4.94 3.32 0.19 0.44 0.26

by 10.1 percentage points (from 29.3% to 19.2%), while the proportion of green exports
increases by a modest 0.1 percentage points (from 0.32% to 0.42%). This aligns with the
directional prediction of the hypothesis (dirty down, green up) and is also substantively
meaningful, given Ukraine's high baseline CBAM exposure, as documented in Chapter 4.

For Costa Rica, the post-period shift sees the dirty share rise in the opposite direction: the
EU dirty share increases from 0.02% to 0.16% (+0.14 percentage points). At the same time,
the EU's green share increases from 0.04% to 0.19% (+0.15 percentage points). Taken
together, these figures suggest that Costa Rica’s EU basket is becoming more 'green' in
relative terms, but not cleaner according to the CBAM proxy measure. It is important to note
that Costa Rica starts from an extremely low EU dirty share (see Chapter 4.1), meaning that
even small absolute changes can generate significant percentage point movements. This is
why time-series evidence (see Figures 5.1a-b) is required to determine whether the increase
reflects a sustained shift or just a few years.

Ghana and Vietnam are the countries where the increase in the dirty component is most
evident'0: Ghana's EU 'dirty' share rises from 1.36% to 3.44% (an increase of 2.08
percentage points), and Vietnam’s rises from 1.62% to 4.94% (an increase of 3.32
percentage points). However, Vietnam simultaneously shows a considerable rise in the EU
green share (+0.26 percentage points, or pp, from 0.19% to 0.44%), whereas Ghana’s EU
green share falls (by 0.07 pp, from 0.16% to 0.10%). These patterns are inconsistent with the
'dirty decrease' part of Hypothesis 1 and, at least for Ghana, inconsistent with 'green
increase' too. For Vietnam, the combined movements suggest a post-agreement
reorganisation of EU-bound exports that includes more green products, as well as more
CBAM-proxied products. This foreshadows the need to distinguish 'cleaning' from broader
market access and sectoral expansion effects in subsequent sections.

Figure 5.1a shows the proportion of exports to the EU that are 'dirty’. The dashed vertical line
marks the start year of the effective agreement, enabling changes in the series to be
interpreted as descriptive pre/post patterns. Unlike Chapter 4's EU-RoW comparisons, this
figure focuses purely on the composition of exports to the EU: it shows whether the basket of
goods bound for the EU becomes more or less 'dirty' over time. An upward movement
indicates that CBAM/dirty products make up a larger share of exports shipped to the EU
(‘'dirtier' EU basket), while a downward movement indicates a reduction in the dirty share

10 The post-period HS6 composition underlying these changes is summarised in Appendix Table A.2
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EU-bound dirty export share over time
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Fig. 5.1a EU-bound dirty export share over time (Source: UN Comtrade)

(‘cleaner’ EU basket). As expected based on the baseline evidence in Chapter 4, pre-
agreement patterns differ substantially across cases. Ukraine starts with a structurally high
'dirty' share (reflecting its strong exposure to metals and other carbon-intensive goods),
whereas Costa Rica, Ghana and Vietnam display comparatively low 'dirty' shares prior to the
start of the agreement. Post-agreement developments are heterogeneous. Ukraine (UKR)
exhibits the most evident shift consistent with EU-oriented 'cleaning': the proportion of dirty
exports destined for the EU declines steadily from the mid-2010s onwards, despite a
temporary increase around 2021, and drops sharply after 2022. While this pattern aligns with
the expectation of declining dirty exposure in the EU market under Hypothesis 1, caution is
required when interpreting the results for Ukraine because the collapse after 2022 likely
reflects war-related disruption and broader trade reorientation rather than the effects of the
agreement alone (this is discussed explicitly when interpreting the results across the
hypotheses).

For Viethnam (VNM), the proportion of dirty exports to the EU rises markedly after the start of
the agreement, indicating that dirty products become more prominent in the EU export
basket rather than shrinking in importance. Ghana (GHA) shows a similar upward trend after
the agreement, with a pronounced peak in the early 2020s, suggesting that the relative
importance of dirty exports in EU shipments is increasing over time. Costa Rica (CRI)
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remains low throughout, but also exhibits an increase from an initially near-zero baseline with
episodic spikes in later years. Taken together, Figure 5.1a shows that a decline in the EU-
bound dirty share is not a consistent post-agreement outcome; rather, adjustment to the
'dirty' margin appears to be strongly case-dependent. Returning to the summary pre/post
table and the accompanying green-share results (Figure 5.1b) is therefore necessary in order
to assess whether the EU-facing pattern is better characterised as (i) a shift away from dirty
exports or (ii) an increase in green exports alongside persistent (or even growing) exposure
to dirty exports.

Figure 5.1b shows the proportion of green exports within EU exports. As shown in Figure
5.1a, the dashed vertical line indicates the year in which the agreement took effect, enabling
descriptive comparisons to be made between the trajectories before and after the agreement
came into force. An upward movement indicates that 'green' products account for a larger
proportion of exports shipped to the EU (‘greener' EU-bound exports), whereas a downward
movement indicates that 'green’ products are becoming relatively less important within EU-
bound exports.

Two broad patterns stand out. First, Vietham (VNM) exhibits the most significant increase
following the agreement: the green share rises sharply from the start of the agreement and
reaches its highest levels in the early 2020s. This is consistent with the 'green expansion'

EU-bound green export share over time
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Fig. 5.1b EU-bound green export share over time (Source: UN Comtrade)
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element of Hypothesis 1, despite the fact that Vietnam's 'dirty' share (Figure 5.1a) also
increases. This suggests that the EU-bound basket can become more 'green' without
necessarily becoming less 'dirty’, provided that total exports and multiple product groups
expand simultaneously. Costa Rica (CRI) also exhibits a noticeable rise in the EU-bound
green share after the start year, with elevated levels relative to its very low baseline
thereafter.

Second, the remaining cases demonstrate weaker or opposing movements. Ukraine (UKR)
shows significant year-on-year volatility, but an overall increase from the mid-2010s onwards,
which broadly aligns with the 'greening' narrative of the EU market. However, later years
should be interpreted with caution due to geopolitical disruption. In contrast, Ghana (GHA)
shows a downward trend in the post-agreement period: after initial fluctuations, the green
share steadily declines into the 2020s. This pattern contradicts Hypothesis 1’s expectation of
a 'green increase' and will be useful for cross-case comparison later, especially since
Ghana’s agreement is comparatively lighter in environmental content.

Taken together, Figure 5.1b provides the second half of the picture of EU-facing adjustments.
While some cases (notably Vietnam and Costa Rica) show a clear rise in the green share of
EU-bound exports after the agreement came into effect, this is not universal and does not
necessarily coincide with reductions in 'dirty' shares. Therefore, the combination of Figures
5.1a and 5.1b motivates the reintroduction of the pre/post summary table and the levels/
scale check. The key question for evaluating Hypothesis 1 is whether the post-period reflects
a compositional shift within EU-bound exports, moving away from 'dirty' exports and towards
'green’ exports, or whether there is a more mixed adjustment in which green exports increase
but 'dirty’ exports do not necessarily fall.

To understand if these changes in shares come from genuine movement in products or just a
change in EU-bound exports, this table (5.1b) provides a robustness check based on levels
for H1. The main H1 evidence uses shares (the green and dirty shares within EU-bound
exports). However, a share can change due to either a change in the basket (i.e. a change in
the numerator) or a change in the overall scale of EU exports (i.e. a change in the
denominator). Reporting EU total exports (scale) alongside EU green export values
(numerator) for the pre- and post-period helps to correctly interpret share movements: it
shows whether an increase in the EU green share reflects genuine growth in green exports
to the EU or simply contraction/expansion of total EU exports.

Table 5.1b suggests that green-share movements are not merely artefacts of the
denominator. In Costa Rica, Ukraine and Vietnam, the value of EU green exports increases
(CRI: 2.1—7.6 mn; UKR: 53.8—592.4 mn; VNM: 63.8—218.8 mn), indicating that the rise in
the EU green share after the reference period reflects genuine growth in green exports to the
EU and not just changes in the scale of total EU exports. This is particularly informative for
Costa Rica, where total EU exports fall (from 5.18 to 3.73 billion): despite the smaller
denominator, the green numerator rises strongly, which reinforces the interpretation of real
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Table 5.1b EU-levels pre- and post agreement (Source: UN Comtrade)

CRI 5.18 3.73 2.1 7.6
GHA 3.55 2.75 5.2 2.7
UKR 17.06 22.44 53.8 92.4
VNM 31.36 47.52 63.8 218.8

green expansion. In Ghana, by contrast, both total EU exports and EU green export values
decline (3.55—2.75 bn; 5.2—2.7 mn), which is consistent with the observed drop in the EU
green share. Overall, this check confirms the accuracy of the green results in Table 5.1a".
When the share evidence and the levels check are considered together, H1 receives mixed
support across cases. Ukraine provides the clearest confirmation of this: the EU-bound 'dirty’
share falls sharply while the 'green’ share rises. In contrast, Ghana's data suggests that H1 is
incorrect: the EU-bound dirty share rises and the green share falls. Furthermore, the levels
table confirms that EU green exports also decline in absolute terms. Costa Rica and Vietnam
show partial support. EU-bound green shares rise (as do green levels), but EU-bound dirty
shares also increase, suggesting that 'greening' in the EU basket can coincide with the
growth of dirty exports rather than simple substitution away from dirty products. One
plausible contextual factor is the design of the agreement: the TREND data indicates that the
EU-West African States agreement (Ghana) contains far fewer environmental provisions (36)
than the other three agreements (Vietnam: 122; Central America/Costa Rica: 133; Ukraine:
116), which may limit the strength of environmental expectations and the associated
incentives for adjustment (Morin, Dir and Lechner, 2018). This motivates the next step:
Section 5.2 shifts its focus from EU-bound shares alone to comparisons and gaps between
the EU and RoW, in order to assess whether changes reflect EU-specific sorting/diversion or
broader shifts in the country's overall export structure.

5.2 EU-World Composition Gaps and Evidence of Sorting

Section 5.1 documented how the composition of exports to the EU changes at the time of
agreement implementation. However, EU-bound shares alone cannot indicate whether these
changes are specific to the EU or reflect a broader shift in a country’s overall export
structure. Therefore, building on the baseline patterns and pre-trends established in Chapter
4, this section moves from within-destination shares to destination gaps. It compares the
composition of exports to the EU versus the Rest of the World (RoW) within each country-
year.

11 The same check is less acute for the 'dirty' basket because the 'dirty' trade values are larger and
less sensitive to the effects of small denominators.
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Figure 5.2a plots the 'dirty' composition gap around each agreement's effective start year
(the vertical dashed line), with the post-agreement period shaded.

The interpretation is straightforward: a negative gap indicates that exports to the EU are
cleaner in terms of composition (i.e. a lower 'dirty' share), while a positive gap implies that
the basket bound for the EU is dirtier than that bound for the Rest of the World (RoW). In the
terms used in the theory section, this gap operationalises the destination-based (weak)
Brussels Effect. Rather than testing whether production upgrades occur across the entire
economy, it tests whether exporters differentiate between destinations by supplying the EU
with a systematically different and, in this case, cleaner product mix to that shipped
elsewhere. Evidence consistent with such EU-specific sorting would therefore be seen as a
more negative dirty gap in the post-period, indicating that the EU-bound basket becomes
cleaner relative to the RoW after the agreement comes into effect.

EU-RoW dirty export composition gap over time
dashed line marks the effective agreement start year
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Fig. 5.2a EU-Row dirty export composition gap (post) (Source: UN Comtrade)

The dirty-gap dynamics across the four cases are heterogeneous and do not support a
uniform 'cleaning' pattern facing the EU. For Costa Rica, the dirty gap remains consistently
negative throughout the sample period, indicating that its exports bound for the EU are
consistently cleaner than those bound for the Rest of the World (RoW). However, after the
agreement comes into effect, the gap tends to narrow rather than become more negative,
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suggesting that while the EU basket remains cleaner, the difference in dirtiness between the
EU and RoW does not widen as expected under strong destination-specific sorting. For
Ghana, the post-period gap is clearly positive for several years, implying that the composition
of EU-bound exports becomes dirtier than that of RoW exports. Although the gap later
declines towards zero, the overall post-entry pattern contradicts the idea that EU market
access and regulatory expectations induce a cleaner EU-directed product mix in the dirty
basket. Ukraine displays substantial post-period volatility: there is a phase in which the dirty
gap becomes more negative, indicating an EU-bound basket that is cleaner than the rest of
the world (RoW), but this pattern is not stable over time and later reversals dominate. Given
the overlap with major geopolitical shocks, these swings should be interpreted cautiously as
descriptive changes in destination-specific composition rather than being attributed to
agreement-driven sorting. Finally, Vietnam exhibits a notably sharp reversal: a relatively
stable negative 'dirty gap' in the pre-period transforms into a significantly positive gap after
the agreement commences, suggesting that the EU-bound basket becomes dirtier relative to
the Rest of the World (RoW) in the post-period. Figure 5.2a therefore suggests that, while
some cases show persistently cleaner EU-bound baskets or episodic post-entry
improvements, EU-specific cleaning of the dirty basket is not a consistent pattern across
cases. This motivates a comparison with the green-gap evidence and the section’s summary
table, in order to assess whether the observed adjustments reflect destination-based sorting,
broader structural change or instability driven by shocks.

Figure 5.2b plots the same gap for the green composition. A positive gap indicates that the
composition of the EU-bound basket is greener (i.e. it has a higher green share) than that of
the RoW basket, while a negative gap suggests that exports to the EU are less green than
those to RoW. Evidence of EU-specific greening would be evident in the post-period as the
green gap becomes more positive.

The patterns are heterogeneous once again, but the green gap evidence somewhat more
strongly supports EU-specific greening in two of the cases. For Costa Rica, the green gap is
clearly negative in the pre-period, indicating that exports bound for the EU were initially less
environmentally friendly than those bound for the Rest of the World (RoW). However, it rises
steadily in the later post-period and turns positive from around 2020 onwards. This suggests
a meaningful change in the relative composition, with the basket destined for the EU
becoming greener than that destined for RoW after a lag. This is consistent with the gradual
emergence of destination-specific adjustments rather than an immediate break at entry.
Ghana shows an increase into mildly positive territory at the start of the period, but this
improvement is not sustained; the green gap subsequently trends back towards zero and
slightly below, implying that any EU-specific greening relative to RoW is weak or temporary.
For Ukraine, the green gap remains negative throughout, but exhibits clear upward
movement over time, approaching zero by the end of the sample period. This suggests that
the EU-bound basket is becoming progressively greener relative to RoW, although caution
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Fig. 5.2b EU-Row green export composition gap (post) (Source: UN Comtrade)

should be exercised in interpretation given the overlap with major shocks that may affect
destinations differently. Finally, Vietnam displays the clearest divergence from the weak
Brussels Effect prediction: the green gap is negative before entry and becomes increasingly
negative in the post-period, particularly in later years. This implies that EU-bound exports
become less green relative to RoW exports.

Table 5.2 summarises the gap evidence by collapsing the time series into pre- and post-
agreement averages. The results confirm the heterogeneity visible in Figures 5.2a and 5.2b,
and provide a concise test to determine whether EU-facing adjustment occurs in the form of
destination-specific sorting, which is consistent with a weak (destination-based) Brussels
Effect. For the dirty basket, the change in the EU-RoW gap is positive in all four cases:
Costa Rica's dirty gap shifts from —5.68 percentage points (pp) to —3.62 pp (A = +2.06 pp);

Table 5.2 pre- and post- gaps (Source: UN Comtrade)

CRI 2014 2010-2013 2014-2024 4 11 -5.68 -3.62 2.06 -0.37 -0.05 0.32
GHA 2017 2010-2016 2017-2023 7 6 -0.03 1.63 1.66 -0.07 0.07 0.15
UKR 2016 2010-2015 2016-2024 6 9 -2.59 -1.48 1.1 -1.36 -0.42 0.93
VNM 2020 2010-2019 2020-2023 10 4 -2.02 0.6 2.63 -0.91 -1.31 -0.41
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Ghana's shifts from —0.03 pp to +1.63 pp (A = +1.66 pp); Ukraine's shifts from —-2.59 pp to
-1.48 pp (A = +1.11 pp); and Vietnam's shifts from —2.02 pp to +0.60 pp (A = +2.63 pp). As a
more negative dirty gap would suggest that the EU-bound basket is becoming cleaner in
comparison to RoW, these shifts imply that, on average, the EU-bound basket is becoming
less clean in comparison to RoW in the post-period, most notably for Ghana and Vietham,
where the gap has turned positive.

For the green basket, the evidence is more mixed and therefore provides more information
about EU-specific greening. Costa Rica’s green gap narrows significantly (from -0.37 pp to
-0.05 pp; a change of +0.32 pp), while Ghana’s turns slightly positive (from -0.07 pp to
+0.07 pp; a change of +0.15 pp). Ukraine’s green gap also improves substantially (from
-1.36 pp to -0.42 pp; a change of +0.93 pp). These changes suggest that the EU-bound
basket is becoming greener than the RoW basket, although in Costa Rica and Ukraine, the
post-average remains close to (or below) zero, indicating gradual convergence rather than a
decisive change. However, Vietnam stands out as an exception, with its green gap becoming
more negative (from -0.91 pp to —1.31 pp; A = -0.41 pp), indicating that its exports to the EU
become less green relative to those to other regions after entry.

Taken together, evidence of the EU-RoW gap provides only limited and highly
heterogeneous support for EU-specific sorting. In the 'dirty’ basket, the post-period does not
show a systematic shift towards a more negative gap. Instead, the 'dirty' gap generally
moves towards zero or becomes positive. This implies that the basket bound for the EU
becomes less clean in terms of composition relative to RoW.

In the green basket, the picture is more nuanced. Costa Rica and Ukraine exhibit a clear
improvement over time, consistent with the EU-bound basket becoming greener relative to
RoW, while Ghana's progress is weak and inconsistent, and Vietnam's green gap
deteriorates.

Interpreted through the lens of the destination-based (weak) Brussels Effect, these findings
suggest that market-specific adjustment is not a uniform outcome of EU agreements. Where
it does occur, it is more evident in the green basket than the dirty basket, often emerging
gradually rather than immediately at the start of the agreement. This variation across cases
motivates a shift from documenting patterns to explaining why the same EU-facing
framework is associated with divergent adjustment trajectories.

5.3 Explaining heterogeneity: agreement depth, implementation,
and shocks

Section 5.3 expands upon the cross-case comparison. Sections 5.1 and 5.2 documented the
evolution of EU-bound export composition and EU-RoW destination gaps around the time of
agreement entry. They also showed that adjustment patterns differ markedly across Costa
Rica, Ghana, Ukraine and Vietnam. Explaining this heterogeneity is central to the
comparative logic of the thesis: if the destination-based (weak) Brussels Effect operates
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through market-specific incentives and expectations, then the strength and timing of EU-
facing adjustment should plausibly vary according to the institutional and policy context in
which each agreement is embedded. Accordingly, this section evaluates whether the
observed variation aligns with differences in:

(i) the scope of environmental content in each agreement;

(i) implementation and operationalisation over time; and

(iii) time dynamics and external shocks that can independently shape trade composition.

The objective is not to attribute changes to single causes, but rather to provide a structured
interpretation of why similar EU-facing governance frameworks are associated with different
adjustment trajectories across cases. This will motivate the more focused case discussions
that follow.

5.3.1 Toolkit for interpreting heterogeneity across cases

This thesis uses a comparative strategy to distinguish between two broad types of change. A
strong (global) Brussels Effect would imply greater convergence in production practices or
regulations affecting exports to all destinations. In contrast, the destination-based (weak)
Brussels effect that can be measured using trade data refers to market-specific adjustments:
exporters differentiate between destinations, supplying the EU with a different product mix to
that supplied to the rest of the world. In this context, the key empirical question is not whether
EU rules 'upgrade' production across the economy, but whether incentives and expectations
facing the EU are reflected in destination-specific sorting of export composition.

To explain why such sorting appears stronger in some cases than in others, | use four
complementary approaches.

The first is the environmental scope of agreements (i.e. their depth). Agreements differ
substantially in how extensively they reference environmental objectives, cooperation
mechanisms and governance provisions. The thesis uses the TREND database to capture
this as a transparent proxy for the breadth of environmental content. This measure is useful
for making comparisons because broader environmental coverage can make environmental
expectations more prominent and credible, even though it does not capture legal
enforceability or stringency by itself.

The second lens is implementation credibility and timing. Even when the legal text is similar,
agreements can differ in terms of how quickly and effectively provisions are implemented.
Staged implementation, administrative capacity constraints or delays in operational
procedures can reduce the practical relevance of market access and governance
commitments. For a destination-based mechanism, where firms respond to incentives and
expectations associated with EU market participation, implementation affects the timing and
credibility of observable adjustments.

Thirdly, | consider external shocks and policy overlays that can independently alter the
composition of trade. Significant shocks, such as conflict, commodity price cycles or
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pandemic-related disruptions, can dominate the evolution of export baskets and affect EU
and RoW destinations differently. During such periods, changes in the EU-RoW gap should
be interpreted with caution as they may reflect shifts in demand, logistics or emergency trade
measures rather than destination-based sorting driven by expectations related to
agreements.

Finally, | incorporate time dynamics. The theory section emphasises that adjustment can be
immediate or gradual. In the short term, exporters can respond by sorting and switching
destinations, reallocating products across markets without changing production technology.
Deeper changes, if they occur, tend to emerge only over time, as firms learn, invest and
reorganise their capabilities. This implies that a destination-based effect may manifest as
delayed divergence in EU-RoW gaps rather than a sharp break at the start of the agreement
year. This motivates attention to whether changes persist, strengthen or dissipate over time.
Together, these four perspectives offer a coherent approach to understanding why the same
EU-facing policy framework can result in different adjustment trajectories across cases. The
next subsection summarises these dimensions and applies them systematically to the
observed patterns from Sections 5.1 and 5.2 before turning to more detailed case
discussions.

5.3.2 Cross-case interpretation

Table 5.3.2 summarises the contextual dimensions implied by the toolkit for each case,
providing a concise reference for the subsequent comparative analysis.

For Costa Rica, Ghana, Ukraine and Vietnam, it summarises the agreement’s effective start
year and an indicator of environmental scope based on TREND environmental provision
counts. It also provides key notes on implementation and credibility, as well as major external
shocks or policy overlays that may independently influence trade composition.

Presenting these elements side by side makes the logic of the cross-case comparison
transparent, evaluating heterogeneous patterns in EU-facing adjustment against
heterogeneous institutional and contextual conditions rather than reading them as isolated,
country-specific anomalies. This framework also operationalises the remaining hypotheses in
a comparative manner. H3 (agreement depth) is evaluated by examining whether cases with
broader environmental content (as indicated by TREND provision counts) demonstrate
stronger or more consistent divergence between the EU and RoW. H4 (time dynamics) is
evaluated by determining whether destination-specific adjustments occur immediately around
the effective start year (consistent with short-run sorting/diversion), or only with a delay
(consistent with slower-moving restructuring).

The remainder of this subsection applies the same interpretive sequence to each case. For
each country, | first reiterate the key empirical patterns identified in Sections 5.1 and 5.2,
namely changes in EU-bound composition and the evolution of EU-RoW gaps. | then
interpret these patterns using the four lenses, agreement depth, implementation timing and
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Table 5.3.2: Context matrix for interpreting cross-case heterogeneity (Author’s own compilation)

GHA | Ghana-EU 2017 36 Low environmental COVID-era Limited/weak;
interim EPA scope; staged/ disruption; timing
(within West delayed operational commodity-cycle potentially
Africa EPA milestones reported sensitivity delayed.
framework) in official

communications.

UKR | EU-Ukraine 2016 116 Deep integration Major Short-run
Association setting; geopolitical patterns may be
Agreement / interpretation shocks (2014; confounded;
DCFTA depends on 2022+) and treat regimes

separating exceptional trade separately
agreement period measures.

from subsequent

shock regimes.

CRI EU-Central 2014 133 Long-standing COVID-eratrade More likely
America framework; disruption gradual (lagged)
Association adjustment may be  (2020-21). change.
Agreement (trade gradual rather than
pillar) immediate at entry.

VNM | EU-Vietnam Free 2020 122 New agreement; COVID-era Short-run
Trade Agreement potential for short-  disruption sorting
(EVFTA) run sorting with around entry; plausible;

longer-run sectoral policy longer-run
adjustment only overlays effects may lag.
emerging over time.

credibility, external shocks and policy overlays, and time dynamics, before concluding with a
brief assessment of whether the observed trajectory is consistent with destination-based
sorting, as implied by a weak Brussels Effect.

5.3.3 Ghana low agreement depth and staged implementation

For Ghana, the quantitative results in Sections 5.1-5.2 suggest weak and partly counter-
directional evidence of destination-specific adjustment. In H1, Ghana’s EU-bound dirty share
rises while the EU-bound green share declines. In the EU-RoW comparison (H2), the dirty
composition gap shifts from neutral to positive in the post-period, implying that Ghana’s EU-
bound basket becomes relatively dirtier than its RoW basket. Meanwhile, the green gap
shows only minor improvement. Interpreted through the lens of the destination-based (weak)
Brussels Effect, this pattern does not suggest sustained 'EU-specific cleaning' via sorting.
Instead, it indicates that Ghana’s exports to the EU did not systematically shift towards a
cleaner product mix compared to exports shipped elsewhere.

Table 5.3.2 illustrates why Ghana may be an intrinsically challenging case for achieving
strong destination-based effects. Firstly, regarding agreement scope (H3), although Ghana is
linked to the broader EU-West Africa EPA framework, the regional EPA is not applied;
instead, trade relations operate through a 'stepping-stone' interim EPA (European
Commission, 2025a). Using the TREND-based coding system employed in this thesis,
Ghana's agreement has the fewest environmental provisions (36), implying a substantially
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narrower set of environmental references and governance provisions than the other
agreements, and consequently a weaker basis for sustained regulatory expectations (Morin,
Dur and Lechner, 2018). The interim EPA architecture itself also underscores the primacy of
market access and the logic of gradual liberalisation: EU materials describe permanent duty-
free, quota-free access for Ghana under the interim framework, as well as an asymmetric,
gradual liberalisation structure on the West African side(European Commission, 2025a).
Secondly, regarding implementation credibility and timing, the EU and Ghana’s joint
statement provides a concrete institutional timeline that clarifies why 'post' dynamics may not
align neatly with a single break year. It confirms that the interim EPA has guaranteed Ghana
duty-free, quota-free access to the EU market since December 2016. However, it also notes
that implementation milestones were delayed, and that 1 July 2021 marks the start of
‘effective implementation by Ghana', including the operationalisation of systems and
documents (e.g. rules of origin documentation) linked to implementing tariff schedules
(European Commission, 2021).

Thirdly, the structure of Ghana’s exports makes it particularly vulnerable to external shocks
and commodity cycles, which can mechanically alter the composition of exports and create
gaps, even in the absence of policy-driven adjustments. World Bank diagnostics highlight
that Ghana’s exports are concentrated in a small set of commodities, especially gold, cocoa
and oil, and explicitly link this concentration to vulnerability to external shocks and
movements in world market prices (Kwakye, Kimani and Elmaleh, 2024). This is important
when interpreting the gap patterns, as commodity price and volume fluctuations can alter the
relative importance of 'dirty' categories (e.g. fuels and extractives) in total exports, affecting
EU and RoW destinations differently depending on demand conditions, logistics, and buyer
composition. Finally, from a time-dynamics (H4) perspective, Ghana combines a low-depth
environmental agreement signal with a staged implementation narrative and a commodity-
exposed export base. Therefore, a strong immediate post-entry sorting response is not the
most plausible scenario: if any destination-based effect exists, it may be muted or delayed, or
it may be overshadowed by broader, commodity-driven variation.

Taking all these factors into account, it is best to interpret Ghana as a case of low depth,
implementation friction and commodity sensitivity, in which the descriptive trade evidence
provides little support for a destination-based Brussels Effect in the strict sense of EU-
specific cleaning. From an analytical perspective, this is useful for the comparative argument
as it suggests that limited environmental scope and institutional credibility, combined with an
export structure that is less susceptible to rapid compositional shifts, may explain why the
Ghana case does not exhibit the same type of EU-RoW divergence that would be
anticipated under strong destination-specific sorting.
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5.3.4 Ukraine: Deep integration under a wartime shock regime

For Ukraine, the quantitative results in Sections 5.1-5.2 demonstrate the most significant
changes in the EU-facing composition indicators. However, they also illustrate why
interpretation must explicitly consider shocks and policy overlays. In EU-only trends (H1),
Ukraine is the strongest case for a 'cleaning/greening' narrative: the share of dirty products
bound for the EU declines markedly while the share of green products bound for the EU
rises. In the EU-RoW comparison (H2), the green composition gap steadily improves over
time (moving closer to zero), which is consistent with the EU-bound basket becoming
greener relative to the rest of the world. However, the dirty gap is notably volatile and does
not trace a stable post-entry path. This combination of clear movement in the green
indicators and instability in the dirty gap suggests that multiple forces are acting on Ukraine’s
export composition simultaneously.

From the perspective of the comparative toolkit, Ukraine is a 'high-scope' case under H3. The
EU-Ukraine Deep and Comprehensive Free Trade Area (DCFTA) has been provisionally
applied since 1 January 2016 as part of the broader Association Agreement framework
(European Commission, 2025c). In a destination-based (weak) Brussels Effect framework,
this type of deep integration creates a situation in which EU-facing incentives and
expectations could plausibly generate market-specific sorting. This is particularly likely given
that the DCFTA is based on predictable and enforceable trade rules and a broad
approximation agenda (European Commission, 2025c). Therefore, at face value, the fact that
Ukraine shows the largest 'EU-facing' decline in dirty shares is compatible with the
hypothesis that deeper agreements can be associated with stronger EU-facing adjustment.
However, Ukraine is a case in which external shocks and policy overlays most clearly
confound any straightforward interpretation of timing based on agreements. The most
significant of these is the wartime regime that has been in place since 2022, which has
fundamentally reshaped production, logistics and trade routes. The World Bank’s Rapid
Damage and Needs Assessment documents the scale of transport disruption caused by
restricted access to Black Sea ports, which accounted for the majority of losses in the
transport sector and severely constrained Ukraine’s export logistics (The World Bank, 2025).
As EU-RoW gaps are partly determined by the ability to physically deliver goods to different
markets, such disruptions can generate destination-specific shifts in composition that are not
driven by agreements. In parallel, EU trade policy itself changed under emergency
conditions: the EU adopted and repeatedly renewed Autonomous Trade Measures (ATMs)
that suspended outstanding customs duties and quotas for Ukrainian exports under the
DCFTA framework (with safeguard mechanisms) (European Council, 2024). These measures
are explicitly temporary and crisis-driven, and they can alter the EU’s effective market access
conditions relative to other destinations in ways that are analytically distinct from the original
DCFTA implementation path. This is why Table 5.3.2 identifies Ukraine as a case where
'short-run patterns' are particularly complicated. After 2022, observed movements in the
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composition gap between the EU and the Rest of the World (RoW) can reflect wartime
supply and logistics constraints, rerouting away from blocked or damaged export channels,
and exceptional EU trade facilitation, rather than a gradual, expectations-driven, destination-
based Brussels Effect. Therefore, a careful reading of the trade evidence requires an
interpretation that considers the context of the regime: where the green gap improves
gradually and persistently over a longer period, this can be interpreted as consistent with EU-
facing adjustment. However, where the dirty gap is unstable in the post-period, the most
defensible interpretation is that the indicator is picking up overlapping shock dynamics and
emergency policy overlays rather than a single, coherent sorting response. Therefore, when
drawing conclusions about destination-based sorting in the Ukrainian case, it is advisable to
treat the post-2022 period as analytically distinct.

5.3.5 Scope conditions and confounding shocks: Lessons from
Ghana and Ukraine

Even if they are less suitable for a detailed, mechanism-oriented deep dive, Ghana and
Ukraine remain essential to the comparative logic of the thesis. As comparison cases, they
expand the range of agreement designs and export structures examined in the analysis.
Ghana is at the low end of the spectrum, with fewer environmental provisions than the other
agreements and a relatively exposed export structure to commodity-driven fluctuations.
Ukraine, by contrast, is embedded in a deep integration framework under the DCFTA,
featuring a very different export profile that includes a high baseline share of emissions-
intensive goods. Together, these two cases therefore strengthen the cross-case test of
heterogeneity, ensuring that observed EU-facing adjustment patterns are evaluated across
meaningfully different institutional settings and production structures, rather than within a
narrow 'most similar' set.

At the same time, both cases impose clear limitations on a more in-depth process tracing
exercise attempting to link changes in trade composition to particular policy mechanisms. In
Ghana, the combination of a limited environmental scope of the agreement and a staged
implementation trajectory undermines the plausibility of a robust destination-based
adjustment channel, making it more difficult to interpret short-term changes in gaps as
reflecting EU regulatory expectations rather than broader volatility. In Ukraine, the interpretive
challenge is even more pronounced: the pre-DCFTA period was affected by the 2014
Crimea-related shock, while the post-2022 period constitutes a distinct wartime regime
involving severe disruption and exceptional policy overlays that can influence trade
composition independently of agreement dynamics. This does not render Ghana or Ukraine
analytically unimportant, but rather implies that additional within-case evidence would
struggle to distinguish between mechanisms related to the agreement and confounding
implementation frictions and large shocks.

Together, Ghana and Ukraine expand the scope of the comparison and clarify the conditions
under which EU-facing 'greening' is most difficult to detect in compositional data, either
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because governance is weak and commaodity-driven volatility dominates, or because major
shocks overwhelm gradual adjustment channels. The remainder of the chapter therefore
focuses on Costa Rica and Vietnam, where the institutional setting is more stable and
product-level evidence can be used to trace the sources of divergent patterns between the
EU and the rest of the world.

6. Tracing heterogeneity: why Costa Rica and
Vietham diverge

This section provides a more detailed interpretation of the aggregate EU-RoW indicators by
cross-checking them with two types of evidence from within the case studies of Costa Rica
and Vietnam. Firstly, the pre/post changes in the dirty and green baskets are decomposed
into the HS6 categories that contribute most to the observed movements (Appendix Table
A.3). This clarifies whether the gap dynamics are driven by a small number of product lines
or by broader compositional shifts. Secondly, a concise timeline of domestic and EU-relevant
policy milestones is overlaid to assess whether the timing of changes is plausibly aligned
with evolving incentives and constraints. The aim is not to identify causation, but to interpret
mechanisms consistently: to evaluate whether the direction and sequencing of changes fit
destination-based (weak) Brussels Effect logic, meaning market-specific sorting under
credible expectations or whether alternative explanations (sectoral shocks, implementation
sequencing, external constraints) better account for the patterns.

6.1 Costa Rica deep dive: policy expectations and product-level
drivers

Costa Rica is an ideal case for a detailed analysis because it combines a relatively stable
interpretive setting with a clear domestic climate policy trajectory that can influence long-term
expectations. Costa Rica has been covered by the trade pillar of the EU-Central America
Association Agreement since 1 October 2013 (treated as effective from 2014 in this thesis)
(European Commission, 2013). Domestically, Costa Rica’s National Decarbonisation Plan
2018-2050 explicitly sets out a net-zero-by-2050 goal and outlines implementation in three
phases (foundations, inflection and mass deployment) (Government of Costa Rica, 2018).
This implies that, if it occurs, any compositional adjustment may emerge gradually rather
than as an immediate discontinuity at the start of the agreement. This longer-term orientation
is reinforced by sectoral policies such as Law 9518 on electric transport incentives, which
establishes a multi-year framework rather than a one-off reform (Grantham Research
Institute, 2026¢).

To clarify the underlying factors contributing to the aggregate 'dirty' and 'green’ indicators,
Appendix Table A.3 reports the leading HS6 codes in each category by destination (EU vs.
RoW) and period (pre vs. post). Two features stand out for Costa Rica. Firstly, the EU-bound
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'dirty' basket is extremely small and concentrated, whereas 'dirty’ exports to RoW are much
larger. During the pre-period, Costa Rica's EU 'dirty' basket was dominated by a limited
number of metal inputs, such as HS 760711 (aluminium foil), HS 720260 (ferro-nickel) and
HS 7607202 (aluminium foil 'backed'), while the RoW 'dirty’ basket was led by steel- and
fertiliser-related codes (e.g. HS 721041, HS 721420 and HS 310590). This asymmetry in
scale between destinations implies that changes in Costa Rica’s share of dirty exports to the
EU or its dirty gap can be driven by small changes at the product level in a narrow EU
basket, rather than by a broad reallocation of emissions-intensive production.

Secondly, although the EU's 'dirty basket' remains small, its internal composition changes
during the post-period. The leading EU 'dirty' codes have shifted away from aluminium and
inputs towards iron and steel articles, such as HS 732620 (articles of iron or steel wire), HS
732690 (other articles of iron or steel) and HS 730441 (steel tubes and pipes). Meanwhile,
the corresponding RoW dirty basket continues to be dominated by steel products (e.g. HS
721420 and related iron and steel lines). Overall, the post-period evidence suggests a
reorganisation within the dirty basket on a small EU margin, rather than a large-scale
'dirtying' or 'cleaning’ of Costa Rica's exports to the EU.

On the green side, the HS6 pattern is more consistent with an EU-facing machinery/
instruments profile. In the pre-period, Costa Rica's EU green basket was dominated by
machinery parts'3 (notably HS 841199 and HS 842199), while the RoW green basket was led
by measuring/checking instruments (HS 903289) and electrical equipment parts (HS
854390). During the post-period, EU green exports were dominated by high-specification
analytical and precision equipment, such as gas or smoke analysis apparatus (HS 902710),
spectrometers/spectrophotometers (HS 902730), and machines with individual functions (HS
847989). These categories are technology- and compliance-intensive, aligning naturally with
Costa Rica’s broader trajectory of upgrading in advanced manufacturing. This includes the
documented expansion and diversification of exports of medical devices and other
sophisticated equipment since 2014 (USITC, 2024).

A key interpretive question is whether this 'greening’ reflects an economy-wide shift towards
higher-value exports to all destinations, or whether it reflects a shift towards the EU that is
consistent with a weak Brussels Effect. In order to distinguish between these two
mechanisms within the descriptive framework, | examine the share of the EU within the HS6
lines that dominate Costa Rica’s green basket post-period. For HS847989, HS902710 and
HS902730, the EU share increases sharply from around 5-8% in the pre-period to 54-61%
in the post-period. This is driven by substantial growth in EU-bound values (in the millions of
USD) alongside flat or declining RoW values. This pattern suggests that Costa Rica’s post-

12 HS 760711 is plain aluminium foil. HS 760720 is 'backed', meaning it is supported by another
material, such as paper, for use in packaging, etc.

13 For the rationale underlying the 'green' HS6 classification and the item-level notes, see the APEC
Environmental Goods List (APEC, 2025).
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period green signal is not merely an expansion of these product lines across destinations,
but rather a significant shift in the export of these products towards the EU. In this sense, the
Costa Rican evidence is consistent with destination-based sorting on the green margin.
However, the absolute scale of these flows remains modest, and HS6 categories cannot
identify end use with certainty. Therefore, the result should be interpreted as EU-facing
compositional sorting within a standard environmental goods classification rather than as
definitive evidence of production-side upgrading.

6.1.1 Costa Rica policy timeline and expectations

To interpret Costa Rica’s post-period, EU-facing 'greening' signal, especially the increase in
EU market share for HS84/HS90 machinery and precision instruments, it is helpful to
consider credible, staged domestic decarbonisation commitments alongside external EU
regulatory tightening. The idea is that Costa Rica is less likely to show an immediate, one-off
increase at the start of the agreement, and more likely to exhibit gradual or lagged
compositional change as expectations become more realistic and investment and production
networks mature. Costa Rica’s export adjustment should be interpreted against the backdrop
of policies that predate the EU-Central America Association Agreement by many decades
and are explicitly framed as a gradual transition. This is important for understanding the
timing of responses in the trade sector: if firms base their expectations on the credibility of
long-term policies and staged implementation, changes in the composition of exports
(especially in 'green' HS categories) are less likely to be apparent immediately after the
agreement comes into effect and are more likely to build up over time.

The first pillar is Costa Rica’s earlier conservation and nature-based policy model. Reforms
to forest governance and the expansion of conservation incentives culminated in the
Payment for Ecosystem Services (PES) approach. This was introduced with a new Forest
Law in the late 1990s and is financed via a fossil-fuel tax. The PES approach is frequently
described as a core institutional innovation behind the country’s reforestation and
conservation trajectory and was supported by credible and effective institution building, like
the Ministry of Environment and Energy (MINAE) or FONAFIFO the National Fund for Forest
Finance (Campos, 2025).

These policies are analytically relevant because they demonstrate that the 'greening' of
Costa Rica did not begin with the EU agreement; rather, the agreement builds upon an
existing domestic trajectory, which is useful context when assessing whether post-2014
changes reflect EU-facing sorting or broader upgrading.

A second pillar is the trade-policy anchor. The trade pillar of the EU—Central America
Association Agreement applied provisionally from October 2013; in this thesis the effective
start is operationalised as 2014. In expectation terms, the agreement strengthens the
credibility of EU market access and can raise the salience of EU regulatory standards for
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exporters, but its effect on export composition may still be slow-moving if complementary
domestic policy and investment cycles are gradual (European Commission, 2013).

A third pillar is the sequence of energy and transport policies that makes 'gradual/lagged’
adjustments particularly plausible. Costa Rica’s National Energy Plan 2015-2030 establishes
a compulsory planning framework for public institutions based on 'sustainable energy with a
low level of emissions', explicitly highlighting the transport sector as central to
decarbonisation. This was followed by a significant, albeit multi-year, push in the transport
sector: in December 2017, the legislature passed Law No. 9518 on incentives and promotion
for electric transport, which came into effect in May 2018. The law also mandated the
creation of a National Electric Transportation Plan, published in early 2019 (Skowron, van
Riet and Martinez, 2020).

Conceptually, this kind of sequencing supports a lag structure: incentives and plans first
change investment and procurement expectations, while observable shifts in HS6 export
composition only follow once supply chains, capabilities and product mixes have adjusted.
Finally, the timeline concludes with the launch of the National Decarbonisation Plan for 2050
in February 2019. The plan explicitly targets a net-zero economy by 2050, setting out
implementation steps and sectoral packages (transport/mobility, energy/buildings/industry,
waste, agriculture/land-use/nature-based solutions) alongside cross-cutting measures such
as financial mobilisation and metrics systems (Government of Costa Rica, 2018).

In terms of the trade analysis, the key implication is that the period after 2019 (especially
following the transport policy of 2018/2019) is a more plausible timeframe for accelerated
adjustment signals than the year in which the agreement came into effect. This is consistent
with the idea that Costa Rica's patterns are the result of the interaction between EU-facing
incentives and a long-term, domestic decarbonisation strategy, rather than a one-off policy
shock when the agreement came into force.

Costa Rica’s in-depth analysis suggests that the post-period patterns are best understood as
the result of the interaction between (i) Costa Rica's long-standing 'green state' trajectory and
(i) market incentives facing the EU, rather than as an immediate, one-off compositional shift
triggered solely by the Association Agreement. Costa Rica’s environmental governance and
conservation institutions had already been consolidated by 2014, making it implausible to
attribute the country’s overall 'greening direction' to the EU agreement.

Instead, the agreement is more plausibly linked to destination-specific adjustments. At the
product level, the green basket becomes dominated by machinery and analytical/precision
instruments (HS84/HS90-type lines) after the agreement, and the EU's share of the key HS6
driver codes rises sharply from single-digit pre-period levels to roughly half or more in the
post-period, indicating a pronounced reorientation of these exports towards the EU rather
than parallel growth across destinations.

The policy timeline strengthens the 'gradual expectations' interpretation. Costa Rica's staged
decarbonisation strategy and multi-year sectoral policies (notably in transport) provide a
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credible long-term direction of travel that would be expected to influence export capabilities
with a lag. This aligns more naturally with post-2018/2019 dynamics than with an immediate
effect at the start of the agreement.

Within the descriptive framework of this thesis, therefore, the evidence from Costa Rica
supports a weak Brussels Effect based on destination: the EU appears to influence where
certain 'green-classified' product lines are shipped, while Costa Rica's national strategy and
institutions plausibly influence the capability base that enables such exports. However,
because HS6 categories are often dual-use and values remain modest in absolute terms,
this should be interpreted as evidence of EU-facing sorting within the export basket rather
than as definitive proof of production-side upgrading.

The next section applies the same product-driver and EU-share logic to Vietham. Here, the
timing of the agreement is later, and the sequence of domestic environmental regulations is
different. This allows a clearer comparison of time dynamics and policy overlays.

6.2 Vietham deep dive: policy expectations and product-level
drivers

Vietham is a strong candidate for a detailed analysis because the EVFTA is a comparatively
comprehensive sustainability agreement (based on TREND-based counts, it is one of the
most provision-dense agreements in this sample with 122 environmental provisions) and
because the post-2020 period coincides with a noticeable tightening of domestic climate and
environmental governance, which could plausibly influence exporters expectations over time.
The EU-Vietnam FTA came into effect on 1 August 2020, firmly embedding Vietham within
the EU's market access and regulatory ecosystem (European Commission, 2025d). At the
same time, Vietnam adopted and began implementing an updated domestic environmental
policy framework. The Law on Environmental Protection (No. 72/2020/QH14), passed in
November 2020, came into effect on 1 January 2022 (Grantham Research Institute , 2026a).
This was followed by implementing decrees that operationalised licensing, standards and
climate-related provisions. In parallel, Vietham’s leadership publicly committed to a long-term
policy anchor by announcing a net-zero target for 2050 at COP26 (Pham, 2021).

In order to determine whether the patterns observed in Vietham's exports after the transition
period reflect a weak Brussels Effect (EU-facing sorting) or a broader export upgrading, |
supplement the HS6 'top codes' (in Appendix Table A.3) decomposition with an additional
diagnostic. This involves calculating the EU share within each key HS6 line by dividing EU
exports of the HS6 code by the total exports of the same code (EU + RoW). This is then
compared across the pre- and post-period. On the dirty side, the CBAM-scope diagnostic
shows a significant EU-facing reorientation for the steel HS6 lines that dominate Vietnam's
post-period EU dirty basket. For flat-rolled steel products, the EU share rises sharply from
very low pre-period levels to account for around half (or more) of total exports in the post-
period. HS 720838 increases from 2.5% to 59.1%, HS 721049 from 7.2% to 46.8% and HS
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720839 from 0.8% to 38.8%. This shift is significant: it implies that the post-period increase in
EU-facing 'dirty' composition is driven by a clear reorientation of steel exports towards the EU
destinations, rather than by growth across all destinations. In terms of interpretation,
therefore, Vietham shows evidence of destination-based sorting, but into steel-heavy CBAM
categories instead of 'green' products. For cement-related HS6 lines that are prominent on
the RoW side, the EU share also increases, but remains substantially lower than for steel
and continues to be dominated by RoW. For example, the EU share of HS 252310 (clinker)
rises from 1.3% to 20.3%, while the EU share of HS 252329 (Portland cement) rises from
1.4% to 21.5%. While this suggests an increase in EU orientation for cement and clinker, the
main post-period EU-facing 'dirty' story remains the reorientation of steel, as documented
above, rather than a broad shift in cement exports into the EU market.

On the green side, the HS6 decomposition shows very strong concentration, and the EU-
share diagnostic helps to separate a global expansion channel from EU-facing sorting within
particular product lines. For the measurement and monitoring codes that are important in
Vietham’s EU green basket, the EU share rises significantly after the period: HS 903180
increases from 9.7% to 36.9%, while HS 903289 rises from 40.5% to 52.9%. This suggests
that part of Vietnam’s post-period green pattern involves EU-facing sorting in 'instrument-
type' product lines, which is consistent with the weak Brussels Effect logic discussed in the
theory chapter. At the same time, however, Vietnam’s dominant post-period green code (HS
854143) appears to reflect a broader scale-up, with RoW remaining the primary destination
even though the EU accounts for a substantial share (around one-third). It is important to
note that Vietham’s 'greening' signal is not purely EU-driven, but instead combines (i) the
broad expansion of a highly concentrated green technology line and (ii) destination-specific
reorientation towards the EU for selected instrument and monitoring lines.

6.2.1 Vietnam policy timeline and expectations

Vietnam’s post-2020 adjustments are taking place against the backdrop of an existing (albeit
uneven) ‘green governance build-up’ rather than a clean slate of policies. During the 2010s,
the state progressively formalised a climate/green growth orientation, first through the
National Climate Change Strategy (Decision 2139/QD-TTg, 5 December 2011), and then
through the National Green Growth Strategy (Decision 1393/QD-TTg, 25 September 2012)
(Prime Minister VNM, 2011; Prime Minister VNM, 2012). At the same time, Vietnam’s
transition was constrained by the need for rapid electrification and energy security. The
revised Power Development Plan VII (Decision 428/QD-TTg, 18 March 2016) exemplifies
this duality: while renewables are prioritised in theory, the trajectory of the system remains
shaped by the need for large baseload capacity and reliance on fossil fuels'4 (GlZ, 2016).

14 In principle, official power planning prioritises renewables, but the planned generation mix is
projected to remain dominated by coal until 2030 (Revised PDP7; Decision 428/QD-TTg). This implies
that there are binding energy security and system capacity constraints alongside green ambitions.
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Another policy development that plausibly shaped Vietham’s pre-agreement trajectory was
the acceleration of renewable energy, made possible by progressive green policies. This is
important for the export story because rapid domestic deployment can create domestic
demand for equipment and 'instrument-type' inputs (e.g. monitoring, metering, control
systems and electrical components), as well as building capability firms, regulators and
utilities gain experience with standards, certification, reporting and grid integration
requirements. These channels of demand and capability can spill over into external markets,
making it more likely that the observed 'green' export growth reflects not only incentives
facing the EU, but also a broader domestic transition that is already underway. For instance,
Vietnam first approved a Renewable Energy Development Strategy (Decision 2068/Qb-TTg,
25 November 2015), and subsequently adopted substantial solar incentives (Grantham
Research Institute, 2026a). By 31 December 2020, EVN had connected around 101,029
rooftop solar projects with around 9,296 MWp installed. This indicates that substantial clean
energy deployment, and the associated monitoring and administrative capacity, was already
underway before the EVFTA came into force (EVN Vietnam, 2021).

Against this backdrop, the EU-Vietnam Free Trade Agreement (EVFTA) came into effect on
1 August 2020. This created a significant change in the predictability of market access and
deepened channels for the diffusion of standards through buyer requirements, contracting
and institutional cooperation (European Commission, 2025d).

In 2021, Vietnam bolstered long-term expectations of green restructuring by approving the
National Green Growth Strategy 2021-2030 (Vision 2050; Decision 1658/Qb-TTg, 1 October
2021)(Government News VNM, 2021). At the same time, Vietnam's political signalling at
COP26, including the Prime Minister's high-level remarks, anchored the net-zero ambition
and reinforced the idea that climate policy would tighten rather than be reversed (Pham,
2021). From 2022 onwards, Vietnam's environmental policy framework became more
administratively enforceable with the introduction of the 2020 Law on Environmental
Protection and the publication of specific implementation regulations.

The Law took effect on 1 January 2022, and key implementing legislation, especially Decree
08/2022/ND-CP, expanded the practical scope of permitting, monitoring and producer
responsibilities (including the institutional basis for Extended Producer Responsibility (EPR))
(Grantham Research Institute , 2026b). Meanwhile, Decree 06/2022/ND-CP established a
framework linked to Measurement, Reporting and Verification (MRV) for Greenhouse Gas
(GHG) mitigation and the development of a domestic carbon market (KPMG, 2022). In
parallel, the transition's enabling conditions are increasingly incorporated into power-sector
planning and international transition finance. For example, Vietnam's Just Energy Transition
Partnership (political declaration, 14 December 2022) and the JETP Resource Mobilisation
Plan (published December 2023) set out an investment and reform agenda for the electricity
transition (BMZ, 2025).

Finally, within the sample window, the EU’s carbon-constraint channel becomes salient via
compliance anticipation rather than full pricing. The Carbon Border Adjustment Mechanism
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entered its transitional (reporting) phase on 1 October 2023, with the financially material
phase scheduled to begin in 2026. This timing is consistent with the idea that the effects
observed in the EU in 2023-2024 are primarily due to documentation and buyer screening
rather than a fully priced border charge (European Commission, 2026a).

After the EVFTA, Vietham shows a mixed adjustment pattern: while EU-facing 'green' exports
rise strongly, 'dirty' (CBAM-scope) exports also increase. This is consistent with Vietnam's
dual-track baseline of a stated green transition alongside ongoing industrial expansion.
Plausible drivers of the green rise are: (i) market access and predictability under the EVFTA,
which shifts EU buyers towards Vietnamese suppliers in compliance-heavy manufactured
categories and is reflected in EU-specific sorting (a higher EU share within key HS6 codes);
(i) Vietnam’s broader green growth and energy transition trajectory (pre-2020 renewables
expansion and post-2021/22 tightening), which can increase green capacity across the
economy (EU and RoW); and (iii) increasing EU demand for environmental goods and
compliance documentation, reinforced by the EU’s climate policy environment.

Plausible drivers of the 'dirty' rise are: (i) industrial expansion and comparative advantage in
materials- and energy-intensive production, which scales with improved EU market access;
(i) within this timeframe, CBAM is primarily a reporting and anticipation regime (from late
2023 onwards), so the incentives may not yet be strong enough to reduce volumes; and (iii)
compositional dynamics, whereby growth in a few upstream HS6 codes can increase the
'dirty' basket even if the broader policy direction is leaning towards decarbonisation.

Vietham can be seen as a case where the EVFTA is likely to trigger a reallocation towards
the EU on the green margin, while simultaneously enabling short-term scale effects in
upstream CBAM sectors. Stricter carbon constraints are expected to become more
significant beyond the transitional period.

7. Discussion

Chapter 7 shifts focus from documenting patterns to interpreting their implications for EU
green trade governance. Using the EU-Rest of World benchmarking logic employed
throughout, the discussion evaluates the descriptive evidence against the thesis hypotheses.
These are: whether EU-bound baskets become greener/less dirty after implementation (H1);
whether any change is EU-specific, as reflected in EU-RoW composition gaps (H2); whether
the depth of agreement plausibly conditions the strength of adjustment (H3); and whether the
observed patterns reflect short-run sorting versus longer-run compositional change (H4).
Section 7.1 summarises the main contrasts across cases (with Costa Rica and Vietnam as
the in-depth cases and Ghana and Ukraine as scope-condition comparisons). Sections 7.2
and 7.3 then interpret these patterns through the lens of destination-based adjustment,
where EU-RoW gaps operationalise a 'weak' Brussels effect, and discuss the implications for
concerns about carbon leakage and the limits imposed by design, implementation credibility,
shocks and time horizons.
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7.1 Synthesis of findings

The patterns documented in Chapters 4, 5 and 6 suggest that European Union preferential
trade agreements function less as automatic 'greening devices' and more as enabling
frameworks, the effects of which depend on the scope of the conditions. The EU-Rest of
World benchmarking established in Chapter 4 shows that all four cases exhibit destination-
specific composition differences at baseline (see Table 4.1). This implies that post-entry
movements should be interpreted in the context of pre-existing sorting rather than against a
'clean slate'.

In this context, the key empirical question is not whether exporters trade more with the EU
following an agreement, but rather whether EU-facing compositional change reflects:

(i) destination-based reallocation consistent with a weak Brussels Effect;

(i) broader upgrading across all destinations; or

(iii) expansion in upstream, emissions-intensive activity that can dominate the composition
even under 'green’ policy rhetoric.

Costa Rica demonstrates a mechanism of enabling framework under structurally constrained
exposure. At baseline, Costa Rica’s basket of goods bound for the EU is already
exceptionally 'clean' in terms of the CBAM-proxied 'dirty' margin, with an extremely low EU
'dirty' share and a strongly negative 'dirty' gap (see Table 4.1). This is paired with negligible
importance of the EU market within Costa Rica’s dirty sectors: only around 0.4% of Costa
Rica’s dirty exports are destined for the EU at baseline (Table 4.2). These scope conditions
imply a mechanical limitation: even if EU governance expectations are salient, the 'EU
channel' operates on a very small proportion of Costa Rica's dirty-sector activity. This makes
large-scale 'cleaning' of the dirty basket unlikely to be detectable in compositional data.

The evidence becomes more informative on the green margin and at the product level,
where a detailed analysis reveals patterns consistent with destination-based sorting.
Following the agreement, Costa Rica's green basket is dominated by HS84/HS90-type
machinery and analytical/precision instruments, and the EU's share of the key HS6 driver
codes rises sharply from single-digit levels to around 54-61% (i.e. the fraction of that HS6
product’s total exports that goes to the EU), indicating a shift in focus towards EU demand
rather than parallel growth across destinations.

This provides the clearest evidence to support the 'weak Brussels effect' hypothesised in
Chapter 2. The sharp increase in the EU’s share of specific green HS lines indicates that
firms are segmenting markets effectively, allocating compliance-intensive goods to the EU
rather than simply expanding production globally. This aligns with Bradford's (2015) logic
that, when the cost of universal compliance is high, regulatory stringency drives destination-
specific sorting. EU market access and compliance-related buyer requirements appear to
influence the shipping of certain green-classified products, while Costa Rica’s long-standing
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environmental institutions and staged domestic decarbonisation strategy plausibly shape the
capabilities that make such exports feasible.

Importantly, the timing is consistent with a lagged expectations mechanism rather than an
immediate 'agreement shock’: the thesis emphasises that transport and decarbonisation
policy steps taken after 2018/2019 provide a more plausible window for accelerated
adjustment signals than the year the agreement came into force.

Vietnam presents a configuration characterised by greater tension, in which the enabling
framework interacts with industrial expansion and policy sequencing. While Vietnam enters
the agreement with a cleaner EU-bound basket than RoW on the dirty margin (see Table
4.1), unlike Costa Rica, the EU is already a materially relevant market for CBAM-proxied
sectors at baseline (approximately 9.6% of dirty exports go to the EU; see Table 4.2). This
creates real economic 'room' for post-entry changes in EU-facing dirty composition. At the
same time, well before the EU-Vietnam Free Trade Agreement, Vietnam’s policy setting was
characterised by an explicit duality: climate/green growth orientation was formalised via the
National Climate Change Strategy (2011) and National Green Growth Strategy (2012), yet
energy security and rapid electrification priorities remained binding. This is exemplified by the
revised Power Development Plan VII (2016), which prioritised renewables in principle while
keeping the system reliant on large baseload fossil capacity. Against this backdrop, the
EVFTA, which came into force on 1 August 2020, increased the predictability of access to the
EU market and strengthened channels for the diffusion of standards through buyer
requirements and cooperation. However, the domestic tightening measures expected to curb
'dirty' expansion were introduced later: the 2020 Law on Environmental Protection came into
effect in 2022 and was implemented through associated regulations. Meanwhile, Vietnam's
COP26 net-zero commitment (2050) and subsequent policy and finance initiatives (including
the Just Energy Transition Partnership in 2022) only strengthened long-term expectations
once the agreement was operational. Within the sample period, the EU's carbon-constraint
channel primarily arrives as compliance anticipation rather than a full price signal because
the CBAM enters a transitional reporting phase in late 2023, with financial liability scheduled
for a later date.

This sequencing helps to explain how Vietham can demonstrate a shift towards the EU in
environmentally friendly sectors while also increasing its exports of steel products within the
scope of the CBAM. The HS6 EU-share diagnostic reveals that several steel categories that
dominated Vietnam’s ‘dirty’ EU basket post-period have shifted from negligible EU orientation
to majority EU destinations (e.g. HS 7208385 has increased from 2.5% to 59.1%716). This
indicates a significant reallocation of destinations into steel-heavy CBAM categories, which is

15 Flat-rolled products of iron or non-alloy steel, of a width of 600 mm or more, hot-rolled, not clad,
plated or coated of a thickness of 3 mm or more but less than 4.75 mm

16 '590%' refers to where HS 720838 is sold. About 59% of Vietnam’s exports of this HS6 line go to
the EU. This is not the proportion of HS 720838 within Vietnam’s 'dirty' basket for the EU.
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consistent with the idea that the liberalisation of market access can increase materials- and
energy-intensive exports more quickly than environmental constraints tighten. Consequently,
the primary concern in this context is not simply 'dirty diversion away from the EU', but rather
the possibility of simultaneous greening and browning. According to Grossman and Krueger's
(1991) framework, an increased share of green exports (i.e. a composition effect) can
coincide with greater overall environmental pressure if the expansion of emissions-intensive
exports resulting from trade liberalisation occurs faster than cleaner production techniques
are adopted (i.e. through regulation or technology that reduces emissions per unit).

This aligns with Copeland and Taylor's (2004) warning that, in the absence of binding
environmental costs, liberalisation may increase pollution-intensive trade faster than it
induces broader upgrading.

On the green side, the same analysis shows an EU-facing reorientation of product lines
classified as instruments (e.g. measurement and monitoring categories), which is consistent
with the idea of a weak Brussels Effect operating where EU compliance demand is salient
and suppliers can meet documentation and standards requirements. In short, while Vietnam
does not demonstrate an absence of the Brussels Effect, it does show that sorting can occur
in both directions when industrial expansion is rapid and carbon constraints are not yet
economically binding.

Therefore, comparing the two deep dives clarifies why 'agreement depth' and 'greenness on
paper' are insufficient conditions. Although Vietnam’s EVFTA is characterised as provision-
dense in terms of sustainability metrics (TREND-based counts) in the thesis, the outcome is
mixed due to domestic energy and industrial constraints, as well as the sequencing of
enforceable regulations, which affect what exporters can profitably scale up in the short term.
By contrast, Costa Rica is a case where the EU agreement plausibly accelerates destination-
specific adjustment in narrow green segments, because (i) the dirty margin is small and
weakly exposed to the EU market, and (ii) the domestic decarbonisation strategy provides
credible long-term direction, reducing the cost of complying with EU-facing demand, albeit
with a lag.

Ghana and Ukraine are boundary-condition cases that restrict the inference of mechanisms
from compositional indicators. In Ghana, the baseline EU-RoW differentiation is small (see
Table 4.1), and the HS6 basket check reveals an extreme level of concentration. Ghana’s
EU-bound 'dirty basket' consists almost entirely of aluminium (HS 760110 and HS 760120
account for around 97.6% of exports in the pre-period). Under these conditions, changes in
the 'dirty gap' are more likely to reflect volatility in a small set of commodity-linked shipments
than a sustained EU-facing greening process mediated by regulatory diffusion.

In turn, Ukraine is structurally high-dirty at baseline and remains anchored in basic metals
and upstream inputs. This means that compositional shifts are sensitive to large destination
reallocations and disruptions in heavy industry, rather than marginal adjustments in small
product lines. Furthermore, the post-period coincides with significant wartime disruption,
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making it challenging to interpret EU-RoW convergence as 'greening' rather than the result
of limited production, logistics and rerouting.

Overall, Section 7.1 supports a disciplined interpretation. EU PTAs act as accelerators and
channels for export adjustment, but not as independent drivers of 'greening' the EU's trade.
Where domestic policy sequencing and capabilities reduce the cost of meeting EU demand,
the agreements are consistent with destination-based sorting into green-classified segments
(e.g. Costa Rica and parts of Vietham). However, where industrial expansion in CBAM-
proxied sectors is driven by market access before carbon constraints become financially
binding, compositional change can run in the opposite direction (as seen in Vietnam's steel-
heavy reorientation).

7.2 Greening vs diversion: what the mixed patterns imply for carbon
leakage

A key question in the governance of climate-related trade is whether the apparent 'greening’
of export composition to the EU reflects a broader decarbonisation in partner economies or
merely a reallocation of products to different markets that leaves emissions-intensive output
intact. Such reallocation is consistent with carbon leakage via diversion in the trade-
environment literature: exporters can supply a cleaner mix to the EU while redirecting more
emissions-intensive products to non-EU destinations. This tension lies at the heart of the
thesis's 'weak' (destination-based) Brussels Effect logic, which considers whether the EU
receives a systematically different basket of goods than the rest of the world (RoW) and how
this difference evolves upon the entry into force of an agreement.

The reason this matters for interpretation is straightforward. If destination-based regulatory
pressure were the dominant force, one would expect a sharper divergence in the period after
entry, with EU-bound exports becoming cleaner relative to those bound for the Rest of the
World (RoW) (i.e. the 'dirty' gap would become more negative), which would be consistent
with EU-specific adjustment and potential diversion risk. Conversely, if both EU- and RoW-
bound exports become dirtier, or if the EU-bound basket becomes dirtier relative to the RoW
basket, then the 'weak Brussels effect' is being overpowered by other forces, such as
industrial-scale expansion and market access effects that raise exports across the board.

In practice, this distinction is reflected in the EU-RoW composition gap (Egs. 5-6). A negative
dirty gap indicates that exports to the EU are cleaner than exports to RoW, and a positive
dirty gap indicates the opposite. When viewed through the lens of leakage, the 'cleanest’
signature of governance-driven decarbonisation would be a reduction in the overall dirty
footprint rather than a mere reshuffling of destinations. The strongest diversion signature
would be the EU becoming relatively cleaner while dirty exports remain stable or increase in
RoW markets, i.e. increasing market segmentation rather than global adjustment.

Across the four cases, the post-period evidence does not primarily resemble the canonical
diversion pattern ('EU gets cleaner, RoW gets dirtier'). Instead, the 'dirty gap' increases in all
cases. In Vietnam and Ghana, it even reverses into positive territory, implying that exports
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bound for the EU become dirtier on average than those bound for the Rest of the World
(RoW) in the post-period.

This reorients the leakage discussion, as rather than there being a consistent story of dirty
exports being displaced away from the EU, the more salient risk in this sample window is that
of simultaneous greening and browning. This is where 'green' export growth coexists with
expansion in emissions-intensive sectors.

Timing is a crucial scope condition. The post-agreement years observed during this period
overlap with what can be described as an anticipation gap in EU climate trade governance,
whereby tariff liberalisation and improvements to market access can take effect before
carbon constraints become financially binding at the border. The Carbon Border Adjustment
Mechanism entered a transitional phase on 1 October 2023, during which time importers
must report embedded emissions. The definitive phase is scheduled to begin in 2026.

During this period, there may be incentives to increase exports to the EU from CBAM-scope
sectors before carbon costs are fully priced, implying that short-term post-agreement
patterns may reflect regulatory lag as much as regulatory diffusion.

Costa Rica is the clearest case in which 'greening' raises comparatively limited leakage
concerns. Costa Rica’s exposure to dirty exports destined for the EU is structurally minimal at
baseline, in terms of both composition (an unusually clean basket of exports bound for the
EU relative to those bound for other regions) and the importance of the EU as a destination
for dirty exports. Against this background, a more informative signal comes from the green
margin: the green gap increases over time and only turns positive after a delay, which is
consistent with gradual, destination-specific adjustment rather than an immediate break at
entry. This aligns with the interpretation that upgrading for the EU market is most plausible in
compliance-intensive 'green' niches, while the CBAM-base is too small to generate a
meaningful leakage dynamic based on diversion in aggregate.

By contrast, Vietnam illustrates how trade liberalisation can increase carbon exposure in the
short term rather than reducing it. The country exhibits a sharp reversal in the 'dirty gap' after
the agreement comes into effect, shifting from a relatively stable negative pattern before the
agreement to a significantly positive gap afterwards. This implies that the basket of goods
bound for the EU becomes dirtier relative to the Rest of the World. Meanwhile, Vietnam's
green gap remains negative and worsens in the post-period, suggesting that any growth in
EU-bound environmental goods occurs against a RoW benchmark where green shares are
consistently higher and can increase at least as quickly. From a leakage perspective, this can
be interpreted as regulatory lag (or a short-term 'carbon haven' window): market access
increases trade, including in CBAM-scope sectors, while the EU's hard carbon constraint has
not yet been priced in (European Union, 2023). This implies not only diversion, but also scale
expansion: green capacity can grow without crowding out dirty growth when industrial export
expansion outpaces decarbonisation constraints.

The results for Ghana and Ukraine further highlight the need for caution when making
leakage inferences in compositional data. Ghana’s results are consistent with limited EU-
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specific greening: green gaps fluctuate around zero, the green signal is weak and the post-
period pattern does not exhibit the 'EU gets cleaner while RoW gets dirtier' configuration.
Additionally, Ghana’s baseline EU exposure to dirty exports is high, meaning any expansion
of upstream CBAM-scope exports would have an immediate impact on EU carbon exposure.
Meanwhile, Ukraine is characterised by substantial volatility and overlapping shocks;
therefore, the thesis treats shifts in gaps as descriptive changes shaped by disruption and
reorientation, rather than as clean evidence of treaty-driven adjustment.

Furthermore, the cases suggest that the carbon leakage concern, as outlined in the theory
chapter — EU-facing greening coupled with the diversion of dirty output — is, in principle,
plausible. However, it is not the dominant signature in this sample window. Instead, the
results point to a different configuration that is relevant for policy: simultaneous greening and
browning, driven by market access and scale effects, operating in parallel with niche,
destination-specific greening. This interpretation shifts the emphasis of EU green trade
governance from preventing simple diversion to addressing policy sequencing and credibility,
particularly the risk that the expansion of trade in the scope of the CBAM induced by
liberalisation can outpace the timing at which carbon constraints become materially binding.

7.3 Limits of agreement design and time horizons

Not only is the mixed evidence across cases substantive, it also illustrates the structural
limits of what preferential trade agreements can realistically achieve and what compositional
trade indicators can credibly reveal within a short observation period. Agreements differ in
terms of their depth on paper and in how their commitments translate into incentives over
time, how quickly their procedures become operational and how strongly external shocks
disrupt the mapping between the timing of the agreement and the observed trade patterns.
Firstly, the design and 'depth’ of agreements are imperfect proxies for economic constraints.
Although TREND-based environmental provision counts capture the breadth of governance
language and institutional mechanisms, they do not directly measure enforceability or the
cost of non-compliance (Morin, Dir and Lechner, 2018). Therefore, even provision-dense
agreements can operate primarily through cooperation and expectation-setting rather than
through immediate, binding decarbonisation constraints. In such settings, tariff-based market
access incentives may dominate short-term adjustment, even when environmental norms are
prominent in the text. This mirrors the findings of Berger et al. (2020), who suggest that, for
developing economies with limited capacity, environmental provisions can act as 'compliance
costs', thereby constraining participation in green supply chains rather than automatically
inducing upgrades.

Secondly, the timing and credibility of implementation complicate the interpretation of before-
and-after results. Market access and procedural operability can be staged, meaning that a
single 'treatment year' is an imperfect summary of when incentives become binding. This is
particularly relevant for destination-based sorting: firms respond to EU-facing opportunities
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when market participation is perceived as stable and administratively feasible, so
compositional divergence may emerge with a delay. As Handley and Limao (2015) argue,
agreements generate value by reducing policy uncertainty. However, the 'option value of
waiting' suggests that firms may delay significant reallocation until credibility is fully
established. This corroborates the findings of Alessandria et al. (2021), who demonstrate that
firms rarely adjust immediately to trade policy, instead following a gradual transition path as
they overcome sunk costs and accumulate the necessary capabilities.

Thirdly, sequencing asymmetry arises when carbon constraints are introduced later than
trade liberalisation. Within the sample window, the EU’s carbon-constraint channel via CBAM
first becomes salient through reporting and anticipation rather than full pricing. This creates a
period during which tariff barriers fall years before carbon liabilities take full effect. This
suggests that post-agreement increases in exports proxied by CBAM, such as the EU-facing
'dirty rise' observed in Vietham, do not necessarily contradict long-term green policies.
Instead, they may reflect rational short-term responses to expanded market access under
regulatory lag.

Fourthly, external shocks and policy overlays can dominate compositional change. Ukraine is
an example of this: although deep integration provides a strong theoretical basis for
standards-related sorting, the wartime regime that has been in place since 2022 has
reshaped production and logistics, and emergency market-access measures have further
altered effective trade conditions (Rogoff, 2022). In such contexts, movements in the EU-
RoW gap plausibly reflect feasibility constraints and rerouting as much as gradual,
expectations-driven adjustment.

Finally, the results reinforce the thesis's time-horizon logic. Destination-based adjustment can
occur relatively quickly through reallocation, whereas deeper compositional upgrading is
slower because it depends on investment cycles and capability formation. This helps to
explain why EU-facing signals are clearer in agile green manufacturing niches, but more
difficult to detect in capital-intensive upstream sectors. Overall, the design of trade
agreements shapes incentives, but it is time, sequencing and shocks that determine whether
these incentives result in measurable 'greening' of trade composition.

7.4 Limitations and future research

This thesis takes a descriptive and theory-guided approach, using EU-RoW benchmarking
and structured cross-case variation to distinguish EU-specific adjustments from broader
global trends. Consequently, the design does not estimate the causal 'treatment effect' of
agreements and cannot fully rule out alternative, contemporaneous drivers, such as global
demand shifts, commodity cycles, exchange-rate movements or domestic reforms, that may
overlap with the post-entry window. Its main contribution lies in transparent pattern
identification and scope-condition inference rather than causal attribution.
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The empirical results are based on trade composition indicators (shares and EU-RoW gaps),
which are derived from UN Comtrade values in US dollars at current exchange rates.
Although shares reduce sensitivity to inflation and exchange rates relative to levels, they
abstract from quantities, prices and changes in product quality that may be important for
environmental improvement. EU-bound trade is measured via mirror imports (EU-reported
imports from the partner country) in order to prioritise the accuracy and comparability of the
'EU destination' variable across countries and years. While this improves destination
attribution, it introduces a known statistical artefact, the CIF-FOB margin, because mirror
imports are typically reported on a CIF basis, whereas exporter-reported totals are typically
FOB. This trade-off is accepted because destination splits reported by exporters can be
subject to under-reporting or misallocation, and the empirical strategy relies on a clear EU
versus non-EU benchmark.

Two cases also involve contextual confounding, which limits inference of mechanisms even
within a descriptive framework. This issue is treated here as a scope condition rather than a
failure of the data. In Ghana, extreme export concentration and commodity exposure imply
that basket shares and gaps may change due to shifts in a small number of sectors rather
than sustained improvement. In Ukraine, the wartime regime and emergency trade policy
introduced after 2022 reshape logistics, production and effective market access. This means
that EU-RoW gap movements may reflect rerouting and feasibility constraints rather than
agreement-driven adjustment. The shock period is therefore best treated as analytically
distinct.

These limitations highlight several areas for future research. As additional years of data
accumulate, particularly once CBAM moves from reporting to financially material compliance,
re-estimating the same indicators could reveal whether the observed 'simultaneous greening
and browning' patterns persist, or if carbon pricing alters the trajectory of CBAM-scope trade.
Future work could also complement HS6 composition with estimates of embedded emissions
by combining trade flows with transparent sectoral intensity data or multi-region input—output
(MRIO) frameworks. This would move the focus from policy-scope proxies to outcome
metrics that are more directly tied to leakage. Finally, a key unresolved issue is whether the
same firms are segmenting markets by shipping cleaner products to the EU while increasing
CBAM-scope output elsewhere. Addressing this would require firm-level exporter data or
customs micro-data, which would enable direct testing of within-firm sorting and provide a
clearer link to the logic underlying firm decisions and the Brussels Effect. The optional
extension outlined in the thesis — to expand from four case studies to a larger panel of
partner countries — could also help to assess whether the scope conditions identified here
can be generalised beyond the selected cases.
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8. Conclusion

This thesis examined whether EU preferential trade agreements are associated with changes
in the composition of exports destined for the EU. The focus was on 'dirty' (CBAM-scope)
and 'green' (APEC environmental goods) product baskets, with EU-bound exports being
benchmarked against exports to the rest of the world. Across four case studies, the evidence
suggests that EU agreements are best understood as enabling frameworks; while they can
amplify incentives and expectations for compliance with the EU market, they do not
automatically 'green’' the trade of partner countries. The appearance of EU-facing greening
depends on scope conditions, particularly the baseline export structure, the exposure of the
relevant sectors to the EU, and the sequencing of domestic policies and constraints in
relation to trade liberalisation.

The contrast between Costa Rica and Vietnam is particularly informative. Costa Rica’s
approach focuses on the green margin and can be described as destination-based sorting
into compliance-intensive niches. This is consistent with a 'weak' Brussels Effect operating
where market segmentation is feasible and domestic policy and capabilities support gradual
alignment. By contrast, Vietnam illustrates that liberalisation can coincide with simultaneous
greening and browning. EU-bound environmental goods can increase alongside expansion in
CBAM-proxied industrial sectors, particularly during periods when market access is
strengthened before carbon constraints become financially binding. Ghana and Ukraine
highlight the limitations of inference: weak governance and commodity concentration
(Ghana), and significant shocks accompanied by exceptional policies (Ukraine), can
overwhelm or obscure gradual, governance-driven signals in compositional trade indicators.
These results correspond to the working hypotheses as follows: Hypothesis 1 (EU-facing
adjustment) receives only partial support. EU-bound green shares rise in the deep-dive
cases, but declines in EU-bound dirty shares are inconsistent and can move in the opposite
direction when CBAM-scope sectors expand. Hypothesis 2 (the gap-based Brussels effect/
leakage signature) is not consistently supported. EU-RoW gaps do not uniformly widen in
the direction of a 'cleaner EU', and in some cases the EU-facing basket becomes more
CBAM-intensive relative to the rest of the world (RoW), suggesting that destination-based
adjustment does not necessarily result in dirty displacement from the EU market. Hypothesis
3 (agreement depth) is only supported as a scope condition rather than a sufficient cause:
provision-dense agreements are compatible with stronger EU-facing sorting on the green
margin; however, depth alone does not prevent scale expansion in emissions-intensive
sectors. Hypothesis 4 (time horizon) is broadly consistent with the evidence: the clearest EU-
facing signals appear as short-term sorting in specific product lines. Deeper upgrading in
emissions-intensive sectors, however, plausibly requires longer time horizons and more
binding constraints than can be observed within the current timeframe.

In terms of EU policy, the key implication is that decarbonisation in upstream industrial trade
is unlikely to be achieved through agreements alone. A more pertinent governance challenge
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is sequencing: aligning market opening with credible, enforceable climate constraints and the
capacity for transition on the part of partners, so that expanded access does not outpace
decarbonisation incentives. Once CBAM becomes financially material, future research
should reassess these patterns and, where possible, move to firm-level exporter data to test
market segmentation directly, establishing whether the same firms supply cleaner EU-facing
lines while maintaining or expanding emissions-intensive activity for other destinations.

Ultimately, this thesis suggests that, without visibility of market segmentation at a firm level
and without imposing financially binding carbon costs on imports, trade policy can increase
industrial exports in the short term. However, decarbonisation outcomes depend on
subsequent policy tightening and domestic transition capacity.
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10. Appendix

Table A.1_topHS6_pre_EU_RoW
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0.00713
3735015

0.00543
1298903

16.7202126886
765

12.6460077503
641

10.0463166543
111

9.562287250599
593

5.25354705720
903

4.50154957298
649

25.2110930445
37

23.4044727837
564

8.18360171370
178

23.1278922057
092

14.2300501157
886

9.86094100639
111

26.8716052307
43
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Iron or steel articles
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Cement clinkers
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machinery and mechanical
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machinery and mechanical
appliances
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machinery and mechanical
appliances

Optical, photographic,
cinematographic,
measuring, checking,
medical or surgical
instruments and apparatus

Electrical machinery and
equipment and parts
thereof; sound recorders
and reproducers;
television image and
sound recorders and
reproducers

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Optical, photographic,
cinematographic,
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medical or surgical
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Gree

Gree

Gree
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Rest of
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World
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World
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World
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World
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840690

903289

901380
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901380

0.03961
8945664

0.03444
0672531

0.01789
7619166

0.05505
4134153

0.04155
9805859

0.03983
8585158

1.15967
6389437

0.32750
0462812

0.29826
6230733

0.28618
1205564

0.04267
921037

0.03919
5567583

7.76618
9352062

26.3698301483
248

22.9232421412
411

11.9124113364
7

17.0575913777
335

12.8766022204
734

12.3433111272
566

28.2945645005
063

7.99057655513
578

7.27730009912
066

44.8283014309
412

6.68540236082
361

6.13971387430
825

48.5747462744
655

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Nuclear reactors, boilers,
machinery and mechanical
appliances

Optical, photographic,
cinematographic,
measuring, checking,
medical or surgical
instruments and apparatus
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cinematographic,
measuring, checking,
medical or surgical
instruments and apparatus

Optical, photographic,
cinematographic,
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medical or surgical
instruments and apparatus

Nuclear reactors, boilers,
machinery and mechanical
appliances

Optical, photographic,
cinematographic,
measuring, checking,
medical or surgical
instruments and apparatus



Gree | VNM Rest of
n World

850490 2.77482 17.3555552630 Electrical machinery and
7226508 606 equipment and parts
thereof; sound recorders
and reproducers;
television image and
sound recorders and
reproducers

Gree | VNM Rest of
n World

840290 0.71672 4.48284104256
2063252 79

Nuclear reactors, boilers,
machinery and mechanical
appliances

Table Notes: Table A.1 shows the main HS6 product codes in the thesis's 'dirty' (CBAM
scope) and 'green' (APEC environmental goods) baskets during the pre-agreement period,
divided into EU-bound exports and exports to the Rest of the World (RoW). For each basket-
country-destination cell, the table lists the HS6 codes, ranked by trade value (billions of US

dollars) and their share of the basket (%), alongside a broad, category-level label to aid

interpretation. The table documents baseline concentration and clarifies which product lines

'drive’ each basket before implementation. Trade values are from UN Comtrade (HS6).

Table A.2 Top HS6 post EU_RoW

Dirty | CRI
Dirty | CRI
Dirty | CRI
Dirty | CRI
Dirty | CRI
Dirty | CRI
Dirty | GHA
Dirty | GHA
Dirty | GHA
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EU

EU

EU

Rest of
World

Rest of
World

Rest of

World

EU

EU
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Rest of
World

732620 0.02864758 41.826990348928

732690

730441

721420

732690

730661

760110

760120

732690

721420

0674

0.01095975
717

0.00728326
5609

0.73089987
2681

0.24117120
7778

0.22126804
1433

0.68412075
8951

0.02405258
4728

0.00158780
6448

0.46627706
2358

16.001827958625
2

10.633954880972

18.898369034984
7

6.2357959763810
7

5.7211736640624
3

95.525567105303
6

3.3585251820360
8

0.2217095584575
32

30.203208196265
2

Iron or steel
articles

Iron or steel
articles

Iron or steel
articles

Iron and steel

Iron or steel
articles

Iron or steel
articles

Aluminium and
articles thereof

Aluminium and
articles thereof

Iron or steel
articles

Iron and steel

Vi



Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Gree

Gree

GHA

GHA

UKR

UKR

UKR

UKR

UKR

UKR

VNM

VNM

VNM

VNM

VNM

VNM

CRI

CRI

Rest of
World

Rest of
World

EU

EU

EU

Rest of
World

Rest of
World

Rest of
World

EU

EU

EU

Rest of
World

Rest of
World

Rest of
World

EU

EU

310230

730661

720712

260112

720711

260112

720110

720711

721049

720839

720838

721049

252310

252329

847989

902730

0.13216949
2612

0.10340877
6163

7.10869024
3501

6.56937022
4338

2.81549205
0305

7.20645137
1752

5.36300819
2606

5.26275852
5181

2.91995434
8731

0.89200918
8545

0.88157469
9899

3.65470335
8493

2.78165379
6233

2.60587195
8396

0.02213464
2583

0.02119136
5141

8.56613104843017
7

6.6983281999277
9

18.749134954305
2

17.326681101840
6

7.4258461975048
9

15.024561530727
8

11.181210060676
1

10.972201879122
8

22.791533486337
7

6.9625257325272
1

6.8810799395505
2

7.2560205570002
3

5.5226745232332
8

5.1736785846358
2

26.315679038343

25.194224905316

Fertilizers

Iron or steel
articles

Iron and steel

Ores, slag and
ash

I[ron and steel

Ores, slag and
ash

Iron and steel

Iron and steel

I[ron and steel

Iron and steel

Iron and steel

Iron and steel

Cement clinkers

Portland cement

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Vil



Gree

Gree

Gree

Gree

Gree

Gree

CRI

CRI

CRI

CRI

GHA

GHA

EU

Rest of
World

Rest of
World

Rest of

World

EU

EU

902710

903289

903190

854390

901580

841199

0.01578736
1329

0.08211238
5737

0.02741580
2894

0.02054830
8472

0.00471480
6727

0.00289435
9489

18.769452998323
7

30.51867883237

10.189620919472
7

7.6371819083909
5

26.611733509330
6

16.336602508090
5

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Electrical
machinery and
equipment and
parts thereof;
sound recorders
and reproducers;
television image
and sound
recorders and
reproducers

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Vill



Gree

Gree

Gree

Gree

Gree

Gree

Gree

Gree

Gree

GHA

GHA

GHA

GHA

UKR

UKR

UKR

UKR

UKR

EU

Rest of
World

Rest of
World

Rest of
World

EU

EU

EU

Rest of

World

Rest of
World

903289 0.00125556
8981

841199 0.00368381
2356

847989 0.00281257
017

841990 0.00258413
4339

841199 0.15964119
7698

847982 0.10087072
0867

847990 0.10047297
5693

841182 0.44148782
254

847420 0.23979494
2034

7.0867946576919
6

14.957544332146
5

11.420001601473
5

10.492473611708
2

19.193784474624
2

12.127764662501
2

12.079943453091
2

21.673391119113
4

11.771943192424
4

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Nuclear reactors,
boilers,
machinery and
mechanical
appliances



Gree

Gree

Gree

Gree

Gree

Gree

UKR

VNM

VNM

VNM

VNM

VNM

Rest of
World

EU

EU

EU

Rest of
World

Rest of
World

841990 0.16328464
1061

854143 0.27899423
3554

903180 0.20204296
4372

903289 0.07951349
3183

854143 13.9770650
77821

850490 1.45042447
0265

8.0159218641607
3

24.427568915659
7

17.690037436440
2

6.9618691028487
8

65.920952117957
3

6.8407324086065
3

Nuclear reactors,
boilers,
machinery and
mechanical
appliances

Electrical
machinery and
equipment and
parts thereof;
sound recorders
and reproducers;
television image
and sound
recorders and
reproducers

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Optical,
photographic,
cinematographic
, measuring,
checking,
medical or
surgical
instruments and
apparatus

Electrical
machinery and
equipment and
parts thereof;
sound recorders
and reproducers;
television image
and sound
recorders and
reproducers

Electrical
machinery and
equipment and
parts thereof;
sound recorders
and reproducers;
television image
and sound
recorders and
reproducers



Gree

VNM

Rest of
World

854142 0.81882572 3.8618816499616

096

Electrical
machinery and
equipment and
parts thereof;
sound recorders
and reproducers;
television image
and sound
recorders and
reproducers

Table Notes: Table A.2 is similar to Table A.1, but shows data for the post-agreement period.

It lists the top HS6 product codes in the 'dirty' and 'green' baskets by destination (EU vs.

RoW). It shows the trade value (in billions of US dollars) and the percentage share of the

largest product lines within the basket, enabling direct comparison to be made as to whether

post-period changes reflect broad-based shifts or are driven by a small number of HS6

categories. Trade values are from UN Comtrade (HS6).

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

Dirty

CRI

CRI

CRI

CRI

CRI

CRI

CRI

CRI

CRI

CRI

Table A.3 Costa Rica & Vietnam pre/post HS6

760711  0.0019398769 | 39.701425487

pre

pre

pre

pre

pre

pre

post

post

post

post

EU

EU

EU

Rest of
World

Rest of
World

Rest of

World

EU

EU

EU

Rest of
World

720260

760720

721041

721420

310590

732620

732690

730441

721420

3

0.0013279239
01

0.0003354388
52

0.135033961

0.107637336

0.0928990339
27

0.0286475806
74

0.0109597571
7

0.0072832656
09

0.7308998726
81

9878

27.177225005
3356

6.8650749862
0243

11.168148019
7789

8.9022768198
4888

7.6833276170
5182

41.826990348
928

16.001827958
6252

10.633954880
972

18.898369034
9847

Aluminium
and articles
thereof

Iron and steel

Aluminium
and articles
thereof

Iron and steel

Iron and steel

Fertilizers

Iron or steel
articles

Iron or steel
articles

Iron or steel
articles

Iron and steel

Xl



Dirty

CRI

post

Rest of
World

732690

0.2411712077
78

6.2357959763
8107

Iron or steel
articles

Dirty

CRI

post

Rest of
World

730661

0.2212680414
33

5.7211736640
6243

Iron or steel
articles

Green

CRI

pre

EU

841199

0.0021199905
89

25.211093044
537

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

CRI

pre

EU

842199

0.0019680726
24

23.404472783
7564

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

CRI

pre

EU

847990

0.0006881557
49

8.1836017137
0178

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

CRI

pre

Rest of
World

903289

0.0207713502
8

23.127892205
7092

Optical,
photographic

cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Xil




Green

CRI

pre

Rest of
World

854390

0.0127801250
9

14.230050115
7886

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

Green

CRI

pre

Rest of
World

847990

0.0088561922
51

9.8609410063
9111

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

CRI

post

EU

847989

0.0221346425
83

26.315679038
343

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

CRI

post

EU

902730

0.0211913651
41

25.194224905
316

Optical,
photographic

)
cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Xil




Green

CRI

post

EU

902710

0.0157873613
29

18.769452998
3237

Optical,
photographic
cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Green

CRI

post

Rest of
World

903289

0.0821123857
37

30.518678832
37

Optical,
photographic

H
cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Green

CRI

post

Rest of
World

903190

0.0274158028
94

10.189620919
4727

Optical,
photographic

cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Green

CRI

post

Rest of
World

854390

0.0205483084
72

7.6371819083
9095

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

XV




Dirty VNM pre EU 731815 0.8829241619 16.720212688 | lron or steel

56 6765 articles

Dirty VNM pre EU 731812 0.6677825218 12.646007750 | lron or steel

48 3641 articles

Dirty | VNM pre EU 731814  0.5305037608 10.046316654 | Iron or steel
02 3111 articles
Dirty VNM pre Rest of 252310  4.6700378640 @ 9.5228725059 Cement
World 13 9593 clinkers
Dirty VNM pre Rest of 721061 2.5763511652 5.2535470572 | lron and steel
World 7 0903
Dirty VNM pre Rest of 252329 2.2075699259 4.5015495729 Portland
World 17 8649 cement
Dirty VNM post EU 721049  2.9199543487 22.791533486 Iron and steel
31 3377
Dirty | VNM post EU 720839 0.8920091885 6.9625257325 | lron and steel
45 2721
Dirty VNM post EU 720838 0.8815746998 6.8810799395 | Iron and steel
99 5052
Dirty VNM post Rest of 721049 3.6547033584 7.2560205570 | lron and steel
World 93 0023
Dirty VNM post Rest of 252310 2.7816537962 5.5226745232 Cement
World 33 3328 clinkers
Dirty VNM post Rest of 252329 | 2.6058719583 5.1736785846 Portland
World 96 3582 cement
Green | VNM pre EU 901380 0.2861812055 44.828301430 Optical,

64 9412 photographic
cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

XV




Green

VNM

pre

EU

903180

0.0426792103
7

6.6854023608
2361

Optical,
photographic
cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Green

VNM

pre

EU

847989

0.0391955675
83

6.1397138743
0825

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

VNM

pre

Rest of
World

901380

7.7661893520
62

48.574746274
4655

Optical,
photographic

cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Green

VNM

pre

Rest of
World

850490

2.7748272265
08

17.355555263
0606

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

XVI




Green

VNM

pre

Rest of
World

840290

0.7167220632
52

4.4828410425
679

Nuclear
reactors,
boilers,
machinery
and
mechanical
appliances

Green

VNM

post

EU

854143

0.2789942335
54

24.427568915
6597

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

Green

VNM

post

EU

903180

0.2020429643
72

17.690037436
4402

Optical,
photographic

cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus

Green

VNM

post

EU

903289

0.0795134931
83

6.9618691028
4878

Optical,
photographic

)
cinematogra
phic,
measuring,
checking,
medical or
surgical
instruments
and
apparatus
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Green

VNM

post

Rest of
World

854143

13.977065077
821

65.920952117
9573

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

Green

VNM

post

Rest of
World

850490

1.4504244702
65

6.8407324086
0653

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

Green

VNM

post

Rest of
World

854142

0.8188257209
6

3.8618816499
616

Electrical
machinery
and
equipment
and parts
thereof;
sound
recorders
and
reproducers;
television
image and
sound
recorders
and
reproducers

Table Notes: Table A.3 provides a focused pre/post HS6 diagnostic for Costa Rica and
Vietnam. It lists the leading HS6 codes in the 'dirty' and 'green' baskets by destination (EU
vs. RoW) and by period (pre vs. post). This table is used in Chapter 6 to identify the specific
product lines that account for the observed changes in aggregate shares and EU-RoW gaps
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(i.e. whether the changes are concentrated in a few HS6 codes or reflect a broader
compositional adjustment). Trade values are from UN Comtrade (HS6).
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