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ABSTRACT
This paper examines the environmental impact of Argentina’s parti-
cipation in Global Value Chains (Gvcs) from 1995 to 2020, focusing
on carbon emissions. Using decompsition analysis and fixed-effects
regression, we find that gvc participation increases emissions, pri-
marily due to economic expansion (scale effect), especially through
backward linkages. However, improvements in energy efficiency and
shifts toward less carbon-intensive sectors partly mitigate this effect.
Emissions are concentrated in agriculture and manufacturing, while
services have minimal impact. Instrumental variable checks confirm
robustness. This study recommends promoting green technologies,
stricter regulations, and international cooperation to align gvc
participation with sustainability goals in developing economies.
Keywords: Global Value Chains, carbon emissions, Argentina,
decomposition effect, sustainable development.
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IMPACTOS DE LAS CADENAS GLOBALES DE VALOR (CGV) EN LAS EMISIONES
DE CARBONO DE ARGENTINA: ANALISIS DE DESCOMPOSICION
RESUMEN
Este articulo examina el impacto ambiental de la participaciéon
de Argentina en las cadenas globales de valor (cGv) entre 1995y
2020, con énfasis en las emisiones de carbono. Utilizando andlisis
de descomposicion y regresion con efectos fijos, se concluye que
dicha participacién aumenta las emisiones, principalmente por la
expansion economica (efecto escala), en especial a través de los esla-
bonamientos hacia atras. No obstante, las mejoras en eficiencia
energética y los cambios hacia sectores menos intensivos en carbono
atenuan parcialmente este efecto. Las emisiones se concentran en
la agricultura y la manufactura, mientras que los servicios tienen
un impacto minimo. Se recomienda promover tecnologias verdes,
normativas mas estrictas y cooperacion internacional para alinear
cGV y sostenibilidad.
Palabras clave: cadenas globales de valor, emisiones de carbono,
Argentina, efecto de descomposicion, desarrollo sostenible.
Clasificacion yeL: F13, F18, 013, Q56.

1. INTRODUCTION

he rapid expansion of Global Value Chains (Gvcs) has fundamen-

tally reshaped international trade, production, and environmental

dynamics. As countries increasingly specialize in specific stages
of production rather than entire industries, Gvcs have facilitated eco-
nomic growth, technological diffusion, and industrial upgrading (Gerefi,
Humphrey, and Sturgeon 2005). However, this integration has also raised
critical concerns about its environmental consequences, particularly in
developing economies where regulatory frameworks and sustainable
practices may lag economic ambitions (Copeland and Taylor, 2003).
The environmental implications of Gvc participation remain a contested
issue in academic and policy circles, with some scholars arguing that
Gvcs exacerbate pollution through increased industrial activity and
transportation emissions, while others highlight their potential to trans-
fer cleaner technologies and promote sustainable production methods.
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Argentina, a resource-rich economy with strong agricultural and
manufacturing sectors, presents a compelling case for examining the
environmental impacts of gvc participation. The country’s economy is
integrated into Gvcs, particularly in sectors such as agribusiness, min-
ing, and automotive manufacturing, which are often associated with
significant environmental externalities. While gvcs offer opportunities
for economic diversification and technological spillovers, they may also
contribute to rising pollution levels, particularly carbon emissions,
through heightened production demands, energy-intensive processes,
and cross-border transportation (Wang, Wan, and Wang 2019). The
pollution haven hypothesis suggests that multinational firms may re-
locate pollution-intensive production stages to countries with weaker
environmental regulations, further aggravating ecological degradation
in developing nations like Argentina (Copeland and Taylor, 2003). This
raises pressing questions about whether Argentina’s participation in
GVvcs reinforces unsustainable production patterns or provides pathways
toward greener industrial practices.

Empirical evidence on the relationship between Gvcs and environ-
mental outcomes reveals a complex duality. On one hand, deeper par-
ticipation in Gvcs can lead to higher carbon footprints due to expanded
industrial output, fossil fuel dependency in export-oriented sectors,
and emissions from global logistics networks (Wang, Rickman, and
Yu, 2022; Su et al., 2023; Bhayana and Nag, 2024). On the other hand,
GVCs can serve as conduits for environmental progress by facilitating
the adoption of advanced technologies, stricter environmental standards
imposed by lead firms, and knowledge spillovers that promote green
innovation (Fei et al., 2020; Jin et al., 2022). For Argentina, the net effect
of Gvc participation on pollution remains underexplored, despite the
country’s growing role in global supply chains and its vulnerability to
climate change impacts. Argentina’s carbon emissions are driven largely
by agriculture —particularly methane emissions from livestock— as well
as energy production and industrial activity, making it a pivotal case for
analyzing the environmental trade-offs of Gvc participation (Zhang et
al., 2021; Shi et al., 2022).

This paper investigates how Argentina’s Gvc participation influences
environmental pollution, with a focus on carbon emissions as a key
indicator of ecological sustainability. This paper seeks to determine
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whether deeper Gvc participation exacerbates or mitigates pollution
levels, which sectors contribute most to emissions within Ggvcs, and
how policy interventions could leverage Gvcs to promote sustainable
industrial practices. By employing empirical analysis of Argentina’s trade
and emissions data, this research contributes to the broader debate on
sustainable Gvcs and offers evidence-based policy recommendations for
aligning economic growth with environmental resilience. The findings
are particularly relevant for developing economies striving to balance
GVC participation with climate commitments under the Paris Agreement
and the Sustainable Development Goals (SDGs).

2. LITERATURE REVIEW

The nexus between Gvc participation and environmental pollution
constitutes a nuanced and multidimensional debate within academic
literature. Scholarly perspectives diverge significantly regarding whether
GvC participation ultimately alleviates or exacerbates environmental
degradation, with empirical evidence supporting both positions.

A substantial body of research identifies potential environmental
benefits arising from Gvc participation. Fei et al. (2020) and Jin et al.
(2022) demonstrate how Gvcs can serve as conduits for technological
innovation and efficiency gains, facilitating the adoption of cleaner
production methods across borders. This technological diffusion effect
is particularly pronounced when considering the transfer of advanced
environmental technologies from developed to developing economies
(Hu et al., 2021). Some studies, including Zhang et al. (2021) have doc-
umented measurable reductions in carbon emissions attributable to
structural transformations within Gvc participation. Wang, Wan, and
Wang (2019) further advanced this discussion by identifying an inverted
U-shaped relationship between Gvc participation and carbon emissions,
suggesting that while initial integration may increase pollution, deeper
engagement eventually yields environmental improvements through
enhanced energy efficiency. Methodologically, scholars like Meng, Yan,
and Yu (2022) have employed multi-region input-output models to
analyze the environmental impacts of value-added trade.

Conversely, the pollution haven hypothesis, originally formulated by
Copeland and Taylor (2003), presents an interesting counter-narrative.
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This theoretical framework posits that gvcs facilitate the geographic
redistribution of pollutive industries toward jurisdictions with weaker
environmental regulations. Empirical validations of this hypothesis
abound, with Bhayana and Nag (2024) documenting increased carbon
intensity in developing countries engaged in Gvcs, while Markusen and
Maskus (2001) traced patterns of carbon leakage across regulatory re-
gimes. Liu et al. (2018) and Su et al. (2023) provide compelling evidence
that developing nations frequently absorb environmentally detrimental
production segments, resulting in net increases in global emissions. Fei
et al. (2020) and Jin et al. (2022) offer specific cases where Gvc expansion
correlated with rising carbon emissions in China and other developing
economies dominated by low-tech industries.

The empirical record reveals considerable complexity in this relation-
ship. Wang, Rickman, and Yu (2022) demonstrated pollution increases
in developing countries through gvc channels, while Zhang et al. (2021)
noted persistent energy consumption challenges despite emission in-
tensity improvements. Shi et al. (2022) introduced further nuance by
demonstrating how carbon intensity outcomes vary significantly based
on participation mode (forward versus backward linkage) in Belt and
Road Initiative countries. The concept of “low-end lock-in” developed by
Liu et al. (2018) and Jin et al. (2022) illustrates how peripheral Gvc po-
sitioning can perpetuate energy inefliciency, though upward mobility
within value chains may yield environmental benefits.

The pollution harbor effect presents another critical dimension. This
phenomenon describes how developed economies externalize emis-
sion-intensive production stages to developing nations through trade
networks, effectively redistributing environmental burdens (Fell and
Maniloff, 2018; Kan et al., 2019). Liu et al. (2018), Fei et al. (2020) and
Su et al. (2023) demonstrate how technological disparities can exacerbate
this effect, resulting in higher global emissions.

Latin America’s experience provides particularly salient insights.
Adebayo et al. (2021) traced how regional economic growth and energy
demands have amplified environmental pressures, while Koengkan et
al. (2019) identified countervailing opportunities through renewable
technology transfer. Recent empirical contributions further illuminate
how the region’s structural position within global value chains shapes
environmental outcomes. Sanguinet (2021) demonstrates that Latin
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American economies tend to integrate into gvcs through primary
and resource-based industries, a pattern reinforced by bilateral trade
agreements and characterized by uneven geographical specialization.
This integration deepens the environmental burden associated with
extractive and low-value-added sectors. Complementing this perspec-
tive, Sanguinet, Azzoni, and Alvim (2022) show that CO, emissions
embedded in value chains across Brazil, Chile, Colombia, and Mexico
are disproportionately concentrated in resource-based industries, cre-
ating interregional dependencies that limit the capacity for emission
reduction. Together, these studies indicate that Latin America’s mode
of gvc participation, anchored in commodities and resource-intensive
activities, generates complex trade-offs between economic development
and environmental sustainability.

For Argentina, emerging empirical evidence highlights both the
environmental constraints and institutional dynamics that condition
the country’s participation in global value chains. Okere et al. (2021)
find that industrial restructuring and financial development have the
potential to reduce long-term carbon emissions, whereas fossil fuel
dependence, economic growth, and public expenditure exacerbate
environmental pressures. These results underscore the structural chal-
lenges of Argentina’s production matrix, which remains heavily reliant
on carbon-intensive activities. In a related vein, Zamorano and Vital da
Costa (2025) reveal clear patterns of ecologically unequal exchange in
Argentina’s trade with major partners, showing that the country bears
a disproportionate share of environmental burdens while capturing
limited economic gains. Basso (2024) adds an institutional and political
dimension, illustrating how coalitions around land use, deforestation,
and primary production shape the national climate agenda and constrain
mitigation efforts. Taken together, these studies suggest that Argentina’s
environmental performance within gvcs is shaped not only by techno-
logical and structural factors but also by political economy dynamics
that reinforce the dominance of primary sectors and limit the country’s
capacity for sustainable upgrading.

The cumulative evidence suggests that the environmental consequences
of gvc participation resist simplistic characterization, varying substan-
tially according to national context, sectoral characteristics, and position
within Gvcs. This complexity underscores the need for nuanced policy
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approaches that recognize both the risks and opportunities presented
by Gvc participation.

3. STYLIZED FACTS
3.1. evc participation in Argentina

The relationship between a country’s level of economic development and
its participation in gvcs plays a main role in shaping its environmental
outcomes. Empirical evidence suggests that developed economies tend
to exhibit stronger forward Gvc linkages, reflecting their dominant po-
sition in final-stage production, innovation, and branding (World Bank,
2019). In contrast, countries engaged in low-value-added manufacturing
—such as basic commodity processing— often display weaker forward
participation, as their exports (e.g., raw materials or garments) are less
likely to be used as intermediate inputs in downstream production.
However, as economies transition toward advanced manufacturing and
knowledge-intensive services, their forward Gvc participation tends to
increase, potentially altering their environmental footprint.

In Argentina’s case, Gvc participation over the past 25 years (1995-
2020) has been characterized by consistently higher forward linkages com-
pared to backward linkages, as illustrated in Figure 1. This suggests that
Argentina’s role in gvcs has been more pronounced in the processing
and export of intermediate or finished goods rather than in importing

Figure 1. Argentina Gvc participation, 1995-2020

35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00

1995
1996
1997
1998
1999
2000
2001
2002
2003
§ 2004
2005
2006
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Source: Authors’elaboration based on oecp-wTo TiVA 2023 (Organisation for Eco-
nomic Co-operation and Development-World Trade Organization).
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foreign inputs for domestic production. Meanwhile, backward linkages
—which measure the reliance on imported intermediate goods— have
remained relatively stable, indicating a steady supply chain environment
without major disruptions.

Figure 2 represents the breakdown by industry’s weight in 2020. gvc
participation reveals a manufacturing-dominated backward linkage
(67.86%) contrasting with more diversified forward connections. While
manufacturing represents 43% of forward linkages, agriculture (13%)
and business services (28%) show stronger forward integration than
backward (9.33% and 16.51% respectively). The near-absent participa-
tion in electricity/waste sectors (0.2% backward, 0% forward) highlights
environmental modernization gaps, whereas mining maintains balanced
participation (4.14% backward, 6% forward). This structure suggests
Argentina primarily imports manufacturing inputs while exporting both
commodities and professional services, with business services showing
stronger outward integration (28%) than domestic reliance (16.51%).

Figure 3 illustrates Argentina’s evolving Gvc participation across key
sectors over 25 years. The agricultural sector shows diverging trends -
declining backward linkages suggest reduced reliance on foreign inputs,
while rising forward linkages indicate growing integration of Argentine
agricultural products into Gvcs, likely reflecting successful value-added
strategies. The services sector demonstrates stable backward linkages with
a slight domestication trend, coupled with steadily increasing forward

Figure 2. Argentina backward and forward linkage, 2020
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Figure 3. cvc participation by sectors over time (US dollar millions)
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participation, signaling growing international competitiveness. For
manufacturing, cyclical backward linkages reveal fluctuating import
dependence, while forward linkages show Argentina’s intermittent but
strengthening role as a supplier of manufactured goods within Gvcs.
Notably, the converging manufacturing trends suggest Argentina is
gradually balancing its position as both an importer and exporter of
industrial goods into Gvcs.

3.2. Carbon emissions in Argentina

While global emissions remain heavily concentrated, with the five largest
emitters' accounting for 55% of total emissions (65% when including
Brazil and Japan) and G20 nations generating 78% according to UN data,
recent years have seen notable pollution reductions due to COVID-19
containment measures —including China’s 25% carbon decrease accord-
ing to the World Meteorological Organization® and Italy’s 10% nitrogen
dioxide’ decline according to the Copernicus Atmospheric Monitoring

China, United States, India, Russia and Indonesia, respectively.

See for more details: https://wmo.int/media/news/economic-slowdown-result-of-covid-
no-substitute-climate-action

Nitrogen dioxide is the main air pollutant.
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Service of the European Union®. Figure 4 shows Latin Americas relatively
modest 8% contribution to global carbon emissions (293 billion tons
in 2020), with Argentina’s emission trajectory showing distinct phases:
Steady growth from 1990 peaking around 2008, followed by gradual de-
cline. This reduction aligns with Argentina’s climate commitments under
the Paris Agreement (ratified through Law 27270 in 2016), marking its
formal engagement in global climate action despite regional emission
disparities. The post-2011 stabilization of Latin America’s emissions and
Argentina’s downward trend suggest emerging progress in decoupling
economic activity from environmental impact in the region. However,
we can see that the emissions of Argentina are quite high related to the
Latin American and World average.

Figure 5 tracks Argentina’s sectoral carbon emissions from 1995 to
2020, revealing that electricity/heat production consistently generated the
highest emissions, peaking around 2009-2011 before declining post-2011,
suggesting energy efficiency improvements or cleaner energy adoption.
The 2020 breakdown shows electricity/heat production remained the
dominant source (35%), followed by transport (20%), land use change/

Figure 4. Carbon Emissions by Argentina, Latin American countries®
and World®
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forestry (17%), buildings/services (14%), manufacturing/construction
(13%), highlighting how energy generation and transportation continue
to drive Argentina’s carbon footprint despite recent reductions in the
power sector’s emissions.

Figure 6 illustrates Argentina’s pollution trends from 1995 to 2020,
categorized by environmental impact: Dashed gray line (most harmful),
solid gray line (moderately harmful), dashed black line (lower impact),
and solid black line (renewable/minimal impact).

Figure 5. Carbon Emission by industry in Argentina
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Figure 6. Carbon emission by pollution level in Argentina, 1995-2020
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The solid gray line, representing the highest pollution levels, rose
steadily from 1995, peaked during 2008-2013, and declined post-2014.
The dashed gray line remained relatively stable with minor fluctuations
and a slight reduction after 2014, while the dashed black line grew until
2013 before decreasing. The solid black line, reflecting renewable energy
or negligible pollution, stayed consistently low throughout the period,
showing minimal variation. These trends suggest a gradual shift toward
less harmful pollutants in recent years, though industrial and energy-re-
lated emissions (solid gray/dashed gray) remain dominant.

Argentina’s pollution and carbon emission patterns reveal critical
challenges tied to energy production, transportation, and land use, with
electricity/heat generation and transport being the largest contributors.
The sectoral breakdown underscores the need for targeted policies to
accelerate renewable energy adoption, improve industrial efficiency, and
curb deforestation. While recent declines in high-impact pollutants (solid
gray/dashed gray) signal progress, sustained efforts are essential to align
with climate goals and transition toward a low-carbon economy. These
insights provide an actionable framework for prioritizing mitigation
strategies and advancing environmental sustainability.

4, METHODOLOGY
4.1. Theoretical framework

The relationship between international economic integration and envi-
ronmental outcomes has been widely analyzed through the scale-com-
position-technique framework developed by Grossman and Krueger
(1991) and formalized by Copeland and Taylor (2003). This approach has
become the dominant theoretical lens for evaluating how globalization,
and, more recently, Gvc participation, affects pollution. The framework
remains particularly relevant for studying Argentina, where production
structure, technological heterogeneity, and institutional constraints shape
the environmental implications of gvc participation.

Academic literature widely acknowledges that a country’s participation
in gvcs, and the resulting environmental consequences, is influenced by
its factor endowments, production capabilities, and institutional context
(Hochachka, 2023; oEcD, 2021). Yet the ecological footprint associated
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with this participation varies significantly across development levels.
Developed economies tend to specialize in knowledge-intensive seg-
ments of Gvcs, benefitting from technological advantages that reduce
emission intensities, even though their consumption-driven production
systems continue to exert substantial environmental pressures (Fei et al.,
2020; Hu et al., 2021; Jin et al., 2022). In contrast, developing countries
often remain concentrated in resource-intensive and low-value-added
segments, reinforcing patterns associated with higher pollution levels
and environmental degradation (Liu ef al., 2018; Su et al., 2023). These
structural differences have direct implications for the scale, composition,
and technique channels through which Ggvc participation influences
carbon emissions.

Within this framework, the scale effect reflects changes in pollution
arising from increased levels of production. Deeper gvc participation
can expand output through export growth, foreign demand, and greater
use of imported intermediates, increasing emissions unless offset by
technological improvements (Grossman and Krueger, 1991).

The composition effect captures the impact of changes in a country’s
production structure. Comparative advantages, trade agreements, and
insertion points in Gvcs may shift resources toward either more or less
pollution-intensive sectors (Copeland and Taylor, 2003). For economies
such as Argentina, where agriculture and resource-based sectors play
a dominant role, Gvc participation may reinforce environmentally in-
tensive specialization patterns (Sanguinet, 2021).

The technique effect represents changes in emission intensity resulting
from technological upgrading, regulatory improvements, or efficiency
gains. Participation in Gvcs can facilitate technology transfer, adoption
of international standards, and modernization of production processes,
particularly in manufacturing sectors where lead firms impose environ-
mental requirements.

Following Copeland and Taylor (2003), changes in total emissions P can
be expressed as the sum of changes in scale, composition, and technique:

dinP=dInS+dInC+dInT (1]

This compact expression provides the conceptual foundation for the
empirical strategy. The present study operationalizes these effects using
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three widely adopted proxies: Gross Domestic Product (GDP) per capita
for the scale effect, the capital-labor ratio for the composition effect, and
energy intensity for the technique effect. These indicators capture the
key mechanisms emphasized in theoretical literature and are consistent
with empirical applications in trade and environmental economics (Liu
et al., 2018; Fei et al., 2020).

For transparency and completeness, the full mathematical derivation of
the decomposition, including the assumptions underlying production
structure, factor accumulation, and emission functions, is provided in
Appendix A. Relocating these derivations to the appendix streamlines
the theoretical exposition while preserving the analytical foundation
that motivates the empirical specification.

4.2. Hypothesis development

The relationship between Gvc participation and carbon emissions is
complex and multifaceted, the pollution haven hypothesis posits that
trade liberalization encourages pollution-intensive industries to relocate
from developed countries with stringent environmental regulations to
developing countries with more lenient policies. Studies support this
view, highlighting increased environmental degradation in developing
nations due to trade openness (Copeland and Taylor, 2003; Markusen
and Maskus, 2001). Other research, such as Meng, Yan, and Yu (2022),
Su et al. (2023) and Bhayana and Nag (2024), further illustrates how
trade networks amplify carbon emissions in production-heavy econ-
omies. Participation in gvcs has been linked to reductions in carbon
and SO27 emissions through access to green technologies and cleaner
production methods (Fei et al., 2020; Hu et al., 2021; Wang, Rickman,
and Yu, 2022; Jin et al., 2022). Liu et al. (2018) attributed 35% of energy
efficiency gains to increased Gvc positions, while Wang, Wan, and Wang
(2019) highlighted the role of R&D investments in mitigating emissions
in low-Gvc participation countries. Advanced technologies transferred

7 Sulphur dioxide (502) is a colourless, toxic gas with a sharp, irritating smell, similar to
burning matches. It is primarily produced by the combustion of sulphur-containing fuels,
such as coal and oil.
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from upstream to downstream supply chain actors also encourage cleaner
production and improved environmental performance (Shi et al., 2022).

The trade-environment model developed by Copeland and Taylor
(2003) provides a foundational framework for studying the environmental
effects of international trade as it was explained in the previous section®.
Although this model was primarily designed to examine inter-industry
trade impacts, it can be extended to analyse the environmental implica-
tions of gvc participation through three key mechanisms: Scale effect,
composition effect, and technology effect.

Figure 7 illustrates the anticipated overall effects of Gvc participation
on carbon emissions. The scale effect is always linked to increased pollu-
tion levels (positive sign). The composition effect has mixed outcomes,
influenced by the capital intensity of economic growth. Specifically, if
higher capital intensity aligns with more pollution-heavy industries, an
increase in composition will lead to more pollution; otherwise, the effect
will be negative. The technique effect, which reflects improvements in
production methods, typically reduces emissions per unit of output,
resulting in a negative slope across all income levels. Consequently,
the net impact of economic growth depends on the relative weights
of the scale, composition, and technique effects, and could be either
positive or negative.

Figure 7. Decomposition of environmental impacts into scale, composition
and technique effects

—>[ Scale Effect ]

—b[ Composition Effect ]—
Carbon Emissions
GvC Participation L
—b[ Technique Effect ]—

Source: Constructed by the authors.

8 The scale, composition, and technique effects framework explain how trade and Gvc
participation influence environmental outcomes.
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This role of gvc participation contributes to mitigate the carbon
emissions underscoring the importance of contextual factors, such as
industry composition, regulatory frameworks, and technology adoption, in
shaping environmental outcomes. Based on this analysis, the following
hypotheses are proposed:

H1: gvc participation is positively associated with carbon emissions.

H2: Scale effect plays a significant mediating role between Gvc participation
and carbon emissions.

H3: Composition effect plays a significant mediating role between Gvc par-
ticipation and carbon emissions.

H4: Technical effect plays a significant mediating role between Gvc participa-
tion and carbon emissions.

4.3. Model

In this paper, the two fixed effects in Ordinary Least Squares (OLS) re-
gression technique will be applied to analyze the relationship between
environmental factors and Gvc participation. oLs assumes a linear re-
lationship between variables and seeks to minimize the sum of squared
differences between observed and predicted values, providing insight into
the strength and direction of the impact of various factors on environ-
mental performance. By using this method, it aims to identify significant
drivers of environmental outcomes within Argentina’s participation in
Gvcs. Based on this, an environmental model is established:

InP, =B, +B,InGVCP, +B,InS, +B,InT,

2
+B,InC, +B.X, +9, +96, +¢, 2]

In this model, P signifies carbon emissions within the economy.
GVCP represents overall gvc participation and its sectoral breakdown,
including forward and backward Gvc components. The variable S,
denoting scale effect, is proxied by real GDP per capita, T represents
the technique effect employed by energy intensity of the Gpp, and C
stands for the composition effect represented by capital-labor ratio. Ln
represents the variables in Log, X represents the control variables, 3 is
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industry fixed-effects, § is time fixed-effects and € error term. Finally, i
denotes the different industries and t the years.

There exists a high probability that enterprises involved in downstream
processes within Gvcs exert distinct environmental impacts compared to
those engaged in upstream activities. To delineate the differential effects
on environmental outcomes attributed to forward Gvc linkages versus
backward Gvc linkages’, the Gvcs are disaggregated. Subsequently, the
analysis employs both backward (bw) and forward (fw) components
as separate independent variables within a similarly structured econo-
metric model. This approach allows for a nuanced understanding of
how different stages of GVCP contribute to environmental degradation
or improvements, providing insights into the scale, composition, and
technique effects across various sectors.

InP, =B, +B,Inbw, +B,InS, +B,InT,
+B,InC, +B.X, +9,+96, +¢,
and
InP, =B, +B,In fw, +B,1InS, +B,InT, (4]
+B,InC, +B.X, +9,+9, +¢,

While these proxies are widely used in literature, each presents po-
tential measurement limitations. GDP per capita may overestimate the
scale effect if part of economic activity occurs in low emission sectors

The indicators of forward and backward participation used in this section follow the
oeco-wTo TiVA methodology. Backward cvc participation measures the share of foreign
value added embodied in a country’s exports, capturing the extent to which domestic
production depends on imported intermediate inputs. Forward cvc participation, by
contrast, represents the domestic value added that is incorporated into other coun-
tries’ exports, reflecting the contribution of national industries to foreign production
processes. Both indicators are constructed using international input-output tables that
trace value-added flows across industries and countries. The decomposition allows
distinguishing whether Argentina integrates into global value chains primarily as an
importer of intermediates or as a supplier of domestic value added to foreign production
networks. All values presented in this section are derived from the TiVA 2023 release,
ensuring international comparability and consistency across sectors and years.
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and may underestimate it when informal or non-reported emissions
are significant. The capital-labor ratio, although effective in capturing
structural shifts, may not fully reflect sector-specific technological
heterogeneity or differences in emission intensity unrelated to factor
proportions. Energy intensity, in turn, captures broad improvements
in efficiency but cannot differentiate between technological upgrades
and short-term fluctuations in energy prices or consumption patterns.

To address these concerns, alternative measures, such as sectoral
emission intensities, total factor productivity, or indices of technolog-
ical sophistication, were considered. However, these indicators are not
consistently available throughout the full period and industry disag-
gregation is required for analysis. The selected proxies offer the best
balance between theoretical relevance, empirical consistency, and data
availability for Argentina between 1995 and 2020.

4.4.Data

Based on the three decomposition effects, we use Argentina’s industrial
regional panel data and pollution emission data to investigate the impact
of gvc participation on the environment from 1995 to 2020. In terms of
the selection of pollutant emissions, the data of carbon dioxide (CO2)
were collected from the Climate Watch Database. This paper utilizes a
dataset from the oEcD-wTO TiVA within their 45 industries (see Table
A1). The oecp-wTo TiVA Database covers 64 economies —including
all oecD countries, EU member states and the G20, 16 manufacturing
sectors and 14 service sectors are covered.

The empirical model operationalizes the scale, composition, and
technique effects following standard approaches in the environmental
economics and Gvc literature. First, GDp per capita value over the years
is used as a proxy for the scale effect, reflecting changes in overall eco-
nomic activity and production volume. This proxy is widely employed
in trade-environment studies, including Wang, Wan, and Wang (2019),
Su et al. (2023) and Bhayana and Nag (2024), because carbon emissions
typically increase with higher economic output unless counteracted by
strong environmental regulation or technological improvements.

Second, the capital-labour ratio is used as a proxy for the composition
effect, capturing structural changes toward more capital-intensive or
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resource-intensive production. Previous studies (Shi et al., 2022; Hu et
al., 2021) rely on this measure because economies with higher capital
intensity tend to specialize in manufacturing, heavy industry, or extractive
activities that differ substantially in their emission profiles. Although the
composition effect can be measured through sectoral shares, the capi-
tal-labour ratio provides a consistent and continuous indicator across
industries and years, enabling econometric identification in panel data.

Third, the technique effect is approximated through energy intensity,
measured as energy use per unit of Gpp. This proxy is consistent with
research highlighting improvements in energy efficiency, through cleaner
technologies, better machinery, and stricter environmental standards,
reduce emissions even when economic output expands (Fei et al., 2020;
Jin et al., 2022; Liu et al., 2018). Energy intensity is therefore a suitable
aggregate indicator of technological upgrading in production processes.

To prevent bias from omitting variables, a set of control variables is
included in our econometric model. These controls encompass inflation,
the openness rate, foreign direct investment, imports and exports.

The GDP per capita, capital-labor ratio, energy intensity, inflation,
openness rate, and foreign direct investment used in this model were
collected from the World Development Indicators. Imports and exports
were collected from UN cOMTRADE. The results of descriptive statistics
are presented in Table 1.

Table 1. Descriptive statistics

Variable Obs. Mean Std. Dev. Min Max
Ln CO2 1,170 14.883 1.031 12.206 16.981
Ln GVCP 1,170 5.973 1.806 0.000 10.012
Ln Scale 1,170 1.312 0.705 -1.347 3.047
Ln Technique 1,170 13.543 3.489 5.447 22.509
Ln Composition 1,170 6.173 0.658 4.268 7.162
Ln Openess 1,170 1.803 0.190 1.454 2.137
Ln Exports 1,170 10.697 0.447 9.955 11.326
Ln Imports 1,170 10.525 0.549 9.103 11.217
Ln Inflation 1,170 2.255 1.671 -2.995 3.895
Ln EDI 1,170 0.698 0.516 -0.544 2.135
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5. RESULTS

5.1. Main findings

Table 2 represents the two fixed effect regression results. The relationship
between carbon emissions and Gvc participation that includes the sum
of backward and forward index is positive and significant. A 1% increase
in gvc participation increases CO2 by 0.009% in Argentina.

Table 2. Main results

Variables

Ln GVCP

Ln GVCP Bw
Ln GVCP Fw
Ln Scale

Ln Technique
Ln Composition
Ln Openness
Ln Exports
Ln Imports
Ln Inflation
Ln FDI
Industries FE
Year FE

Observations
R-squared

Number of IND

Ln CO2

0.003*+*
(0.014)

-0.001**
(0.074)
0.044
(0.044)
—0.155%**
(0.066)
-0.009***
(0.008)
0.003***
(0.014)
Yes
Yes
1,170
0.195
45

Ln CO2

0.009+*
(0.014)

0.270***
(0.000)
—0.0227%**
(0.038)
—-0.001***
(0.005)
-0.001**+*
(0.075)
0.159
(0.054)
-0.106%**
(0.075)
-0.017*%*
(0.009)
0.006***
(0.015)
Yes
Yes
1,170
0.234
45

Ln CO2

0.013%+*
(0.014)

-0.008***
(0.074)
0.142**
(0.067)
-0.041
(0.044)
-0.009***
(0.008)
0.002***
(0.014)
Yes
Yes
1,170
0.194
45

Ln CO2

0.017+*
(0.013)

0.271***
(0.038)
—-0.021%**
(0.050)
-0.001%**
(0.001)
-0.002***
(0.076)
0.151**
(0.075)
-0.115
(0.054)
-0.017*%*
(0.009)
0.006***
(0.015)
Yes
Yes
1,170
0.233
45

Ln CO2

0.001***
(0.014)

-0.001**+*
(0.074)
0.157**
(0.066)
-0.044
(0.044)
-0.009***
(0.008)
0.003***
(0.014)
Yes
Yes
1,170
0.195
45

Notes: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Ln CO2

0.007***
(0.014)
0.269***
(0.038)
—-0.022%**
(0.005)
-0.001%**
(0.001)
-0.001**+*
(0.075)
0.159***
(0.075)
-0.104
(0.054)
-0.017*%*
(0.009)
0.006***
(0.015)
Yes
Yes
1,170
0.234
45

Gomez, Cao, and Wu - gvc Impacts on Argentina's Carbon Emissions | 189 |



Related to the decomposition effects all are significant, the scale shows
a positive relationship with pollution although technique and compo-
sition effects have a negative relationship with the dependent variable.
The scale results show that the expansion of the economy or the scale
effect is associated with an increase in carbon emissions. The impact is
significant for all specifications. The result is in line with Copeland and
Taylor (2003), Su et al. (2023) and Bhayana and Nag (2024). About the
composition effect, the results show that an increase in the capital-labor
ratio leads to less carbon emissions in Argentina. This result is in line
with the findings of Shi et al. (2022), but contrast with those who find
that the composition effect is positively related to carbon emissions (Hu
et al., 2021; Zhang et al., 2021). The results of carbon emissions with
respect to energy intensity or technique effect are negative and statisti-
cally significant. This suggests that improvement in energy intensity will
reduce carbon emissions in Argentina (Fei et al., 2020; Jin et al., 2022).
These results support the proposed hypotheses H1, H2, H3 and H4.

Additional analysis shows that backward Gvc participation has a pos-
itive and statistically significant relationship with carbon emissions in all
specifications. Similarly, forward Gvc participation also leads to higher
carbon emissions (Shi et al., 2022). These results are fully consistent with
the theoretical decomposition into scale, composition, and technique ef-
fects and confirm the expected signs derived in the conceptual framework.

5.2. Robustness check

The relationship between Gvc participation and emissions is subject to
potential endogeneity arising from reverse causality and omitted variable
bias. Higher emissions may discourage participation in certain value chains
due to environmental compliance requirements, while unobserved tech-
nological or regulatory factors may simultaneously affect both emissions
and Gvc participation. To mitigate these concerns, the analysis includes a
set of control variables and employs industry and year fixed effects, but
these measures alone may be insufficient to isolate causal effects.

To strengthen identification, this study implements an instrumental
variable (1v) strategy using two external and plausibly exogenous instru-
ments: 1) tariff rates on intermediate goods and 2) one-period lagged Gvc
participation. Tariff rates influence the cost and intensity of international
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production linkages but do not directly affect carbon emissions except
through their impact on gvc participation. This follows the argument in
Meng, Yan, and Yu (2022), who show that trade policy shocks are valid
instruments for gvc participation. The lagged Gvc variable captures
persistence in value-chain participation while reducing simultaneity
bias. The tariff rates on intermediate goods, sourced from the wro and
World Integrated Trade Solution databases, are considered exogenous to
carbon emissions because they primarily reflect trade policy measures
rather than being directly influenced by a country’s environmental per-
formance. This approach not only enhances the robustness and reliability
of the findings but also provides deeper insights into the mechanisms
driving environmental impacts associated with gvc participation.

Table 3. IV regression results with 2SLS estimation

(IV): Tariff rates on

(IV): One lag period

Variables intermediate goods of GVCP
Stage I Stage II Stage 1 Stage II
Ln GVCP 0.365% 0.006*
(0.209) (0.020)
Ln GVCP_IV 0.039*** 0.972%%*
(0.011) (0.012)
Ln Scale 0.945*** 0.212 0.053 0.106*
(0.118) (0.197) (0.069) (0.058)
Ln Technique -0.028 -0.039 -0.029* -0.045**
(0.035) (0.024) (0.016) (0.018)
Ln Composition -0.002*** -0.001*** 0.001 -0.002***
(0.000) (0.000) (0.000) (0.000)
Control variables Yes Yes Yes Yes
Industries FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Kleibergen-Paap rk LM 11.964 5,957.18
Cragg-Donald Wald F 409.89 828.49
Observations 1,170 1,170 1,170 1,170
R-squared 0.161 0.962

Notes: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3 presents the results of the Two-Stage Least Squares (2sLs)
regression analysis. Diagnostic tests, including the Kleibergen-Paap rk
LM and the Cragg-Donald Wald F-statistic, confirm the instruments’
validity and strength, with F-values well above the threshold of 10. These
results support the main results obtained in Table 2.

5.3. Heterogeneity Analysis

The sectoral analysis reveals heterogeneous environmental effects of Gvc
participation across agriculture, manufacturing, and services. These
differences are closely linked to Argentina’s productive structure and
its asymmetric integration into global value chains (Shi et al., 2022;
Agostino et al., 2023).

Table 4 shows that in the agricultural sector, Gvc participation increases
carbon emissions, which is consistent with Argentina’s specialization in
resource-intensive and land-extensive activities. Agriculture remains a
core pillar of the export structure, dominated by soy, maize, wheat, and
livestock, activities associated with deforestation, methane emissions,
fertilizer use, and energy-intensive mechanization. The expansion of
backward and forward linkages in agribusiness amplifies production
scale and reinforces the country’s historical pattern of primary export
primarization, generating a strong positive scale effect. Moreover, techno-
logical spillovers from Gvcs in this sector often emphasize productivity
(e.g., higher yields, automated machinery) rather than green innovations,
limiting the magnitude of the technique effect. These dynamics help
explain why Gvc participation leads to higher emissions in agriculture
despite potential efficiency gains. In contrast, the manufacturing sector
exhibits a negative relationship between Gvc participation and carbon
emissions, suggesting that Gvcs serve as a channel for cleaner production
practices and technological upgrading. Manufacturing in Argentina,
particularly in automotive, machinery, chemicals, and electronics, relies
on imported intermediate inputs and global production standards that
tend to incorporate environmental efficiency requirements. Integration
into these chains often involves compliance with international norms,
adoption of cleaner technologies, and modernization of equipment,
thereby reinforcing a strong negative technique effect. Additionally,
Argentina’s manufacturing base is relatively small compared to the pri-
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mary sector, which reduces the potential positive scale effect typically
associated with industrial expansion. The negative coefficient indicates
that participation in manufacturing-related Gvc processes may foster
environmental upgrading, especially in medium- and high-tech segments
that rely on knowledge-intensive inputs. The service sector shows no
significant relationship between Gvc participation and emissions, which
is consistent with its lower direct environmental intensity. Many services
integrated into Gvcs in Argentina, particularly professional services,
logistics, IT, and business services, generate limited direct emissions and
often contribute indirectly to efficiency improvements in other sectors.
The negligible impact suggests that services function more as facilitators
of value-added processes than as polluting activities, confirming patterns
observed in other developing economies.

Table 4. Subsample regression results based on sector level

Agriculture  Manufacturing Services

Variables

Ln CO2 Ln CO2 Ln CO2
Ln GVCP 0.024%** -0.133%¢* 0.006

(0.019) (0.025) (0.005)
Ln Scale 0.735%** 0.103* 0.059***

(0.081) (0.056) (0.015)
Ln Technique -0.191+** -0.001 -0.012*¢**

(0.013) (0.008) (0.002)
Ln Composition -0.001 -0.001 -0.001***

(0.001) (0.000) (0.000)
Control variables Yes Yes Yes
Industries FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 125 644 312
R-squared 0.865 0.269 0.957
Number of IND 5 25 12

Notes: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Thus, these sectoral differences highlight that the environmental impact
of gvc participation is conditioned by Argentina’s structural duality: A
high-emission, resource-based agricultural sector contrasted with smaller
but technologically dynamic manufacturing industries. Incorporating
literature on structural change, technological heterogeneity, and path
dependence helps explain why Gvc participation may exacerbate emis-
sions in primary sectors while mitigating them in manufacturing. These
insights underscore the importance of designing differentiated policies
tailored to sector-specific dynamics.

6. CONCLUSIONS AND POLICY IMPLICATIONS
6.1. Conclusions

This research highlights the intricate and often contradictory relation-
ship between Argentina’s participation into Gvcs and its environmental
outcomes, particularly in terms of carbon emissions and pollution. On
the one hand, gvc participation has driven economic expansion and
increased production, especially in resource-intensive sectors such
as agriculture and basic manufacturing. This scale effect has directly
contributed to higher levels of pollution and carbon emissions, as these
industries rely heavily on energy- and emission-intensive methods to
remain competitive in global markets.

However, the environmental impact of Gvcs is not unidirectional. The
composition and technology effects offer partial mitigation pathways.
The composition effect suggests that a shift toward more technology-in-
tensive sectors could reduce pollution, though Argentina’s current gvc
specialization remains concentrated in low-value-added and high-pol-
luting activities. The technology effect indicates that Gvc participation
can facilitate the diffusion of cleaner production technologies and im-
proved energy efliciency through knowledge transfer and foreign direct
investment. While there is evidence of modest improvements in energy
use and technological upgrading, these advances have not been sufficient
to counterbalance the overall rise in emissions.

Environmental outcomes also differ across sectors. Pollution increases
are most evident in traditional export industries, yet these are also the
sectors where targeted technological interventions and policy reforms
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could yield the most significant gains. The findings underscore that
market forces and Gvc engagement alone are inadequate for ensuring
environmental sustainability. Instead, strategic policy measures, such
as stricter environmental regulations, stronger enforcement, and incen-
tives for cleaner production, are essential to unlock the environmental
potential of gvc participation.

Ultimately, both analyses converge on a critical insight: Argentina’s
current model of Gvc participation is contributing to environmental deg-
radation, but with the right institutional support and policy frameworks,
this trend can be reversed. By actively steering industrial restructuring,
promoting green technologies, and regulating carbon emissions in key
sectors, Argentina has the opportunity to transform its Gvc involvement
into a pathway toward environmentally sustainable development.

6.2. Policy implications

The econometric results provide clear evidence that Argentina’s partic-
ipation in Ggvcs has heterogeneous environmental effects shaped by the
scale, technique, and composition channels. Therefore, policy interven-
tions must explicitly target these mechanisms and reflect the sectoral
asymmetries observed in the agricultural and manufacturing sectors.

The positive and statistically significant scale effect indicates that eco-
nomic expansion, particularly in agriculture and resource-based industries,
leads to higher carbon emissions. To contain this effect, policies should
focus on moderating the environmental intensity of production growth.
This includes implementing stricter emission standards for agricultural
producers, enforcing land-use regulations, and strengthening monitoring
of deforestation and methane emissions. Targeted environmental taxes or
carbon pricing mechanisms could reduce the incentive for scale-driven
pollution increases, especially in emission-intensive value chains. These
instruments directly address the mechanism identified empirically:
Growth in production volume is a key driver of rising emissions.

The negative coeflicient associated with energy intensity confirms that
technological upgrading and improvements in energy efficiency reduce
emissions. Therefore, policies promoting cleaner production methods
are essential. Expanding subsidies for renewable energy adoption, fa-
cilitating access to green technologies, and offering fiscal incentives for
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energy-efficient machinery can amplify the technique effect identified
in the results'®!'. Programs such as RenovAr should be scaled up to
accelerate the diffusion of green technologies across agricultural and
manufacturing firms'?. Encouraging compliance with international envi-
ronmental certifications (e.g., ISO 14001) would further align domestic
production with global sustainability requirements. These measures
capitalize on the empirical finding that efficiency improvements are a
crucial channel for reducing emissions.

The negative and significant coefficient of the composition effect
suggests that shifts toward more capital-intensive or technologically ad-
vanced structures can reduce emissions. This highlights the importance
of promoting structural transformation away from highly resource-in-
tensive sectors and toward higher-value-added manufacturing and
knowledge-intensive services. Policies that support industrial upgrad-
ing, such as investment in R&D, technology parks, and sector-specific
modernization plans, can reinforce this channel. Additionally, incentives
for companies to diversify into cleaner manufacturing segments (e.g.,
electric vehicles, biotechnology, advanced machinery) could accelerate
the transition toward a less carbon-intensive production structure. This
aligns with empirical evidence that composition shifts can mitigate
environmental pressures.

The sectoral regressions reveal that Gvc participation increases emis-
sions in agriculture but reduces them in manufacturing. These divergent
impacts require differentiated policy approaches. In agriculture, inter-
ventions should focus on sustainable intensification practices, such as
precision farming, improved waste management, and methane-reducing
feed additives. Support for low-emission technologies and conservation
policies can mitigate the scale-driven rise in emissions. In manufacturing,
where Gvc participation fosters cleaner processes, policies should incen-
tivize further technology adoption, participation into higher segments

19 See for more details: www.netzerocircle.org/articles/argentinas-burgeoning-renewable-
energies-sector

11 See for more details: https://taxsummaries.pwc.com/argentina/corporate/tax-credits-
and-incentives

12 See for more details: https://www.argusmedia.com/en/news-and-insights/latest-mar-
ket-news/2525134-argentina-eyes-emissions-trading-system
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of gvcs, and compliance with international standards". Strengthening
backward linkages to global suppliers of clean technologies can further
reinforce the negative effect identified in manufacturing.

Finally, translating these findings into effective environmental govern-
ance requires robust institutional frameworks. Strengthening regulatory
agencies, improving enforcement capacity, and coordinating policies
across ministries are essential to manage the environmental risks of Gvc
participation. Aligning national policies with global climate commitments,
such as the Paris Agreement and EU environmental standards, can also
help steer production toward greener trajectories. Institutional stability
is crucial to sustain the long-term impacts of the scale, composition, and
technique effects identified in the econometric analysis'*. <
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APPENDIX A

Environmental upgrading offers pathways to sustainable Gvc participation
through three mechanisms: 1) process innovations that enhance resource
efficiency; 2) product redesign using eco-friendly materials and 3) organiza-
tional shifts through sustainability certifications. According to the study from
Copeland and Taylor (2003), it defines the pollution equation as:

z2=S+¢_+e (5]
Where z=dz/z, and so on. And the scale, S, is defined as:
S=p’x+y (6]

Where p° denotes the world relative price of X before any shocks they analyse.

The first component is the scale effect, which quantifies the rise in pollution
if the economy expanded proportionally, assuming no changes in the mix of
goods produced or the production methods. The second component is the
composition effect, which reflects changes in the share of pollution-intensive
goods within national output. If the size of the economy and emissions inten-
sities remain unchanged, an increase in the production of polluting goods will
lead to higher pollution levels. Lastly, the technique effect captures the impact
of improvements in production methods; a decrease in emissions intensity,
with all other factors held constant, will reduce pollution.

To analyse the effects of scaling up factor endowments, let the new en-
dowment vector be denoted as (AK, AL) where A represents the proportional
increase in all inputs. Taking the logarithmic concerning A results in an ex-
pression that decomposes the change in pollution into scale, composition, and
technique effects:

dz di+dl d(x/S) de
dh _dh _d\_ _dh | dh 7]
z S o, e

| 200 | IE, 85(335), Invierno 2026 - http://dx.doi.org/10.22201/fe.01851667p.2026.335.91840



Here, they make use of equation [6] and assume normalized units where
p° = 1. Then they assume that x and y are homogeneous of degree 1 concerning
K and L, which means:

dx _dy
dh _dh _ x(p,v, K,L)+ y(p,t,K,L) =l>0
S x(p, L AKAL)+ y(p, T, AK,AL) A

(8]

This result implies that the scale effect is positive because scaling up en-
dowments proportionally increases production scale. This represents a pure
scale effect since the composition and technique effects are zero.

To explain further: The linear homogeneity of x and y in endowments
ensures that the ratio x/S remains unchanged, which means d(x/S) = 0. Thus,
the composition effect is zero according to equation [7]. Additionally, since
both prices p and technology tare assumed to be fixed, the emissions inten-
sity e does not change, leading to de/d\ = 0. As a result, the technique effect
is also zero [7]. Therefore, under these assumptions of exogenous pollution
taxes and fixed technology, scaling up endowments leads exclusively to a pure
scale effect, where:

dr _2 o 9]

Continuing with the equation [7]. In this case, there is no technique effect
because pollution taxes are assumed to remain constant, meaning de/dA = 0.
First, observe that the ratio x/S = 1(1+y/x). Also, they assume from the Ry-
bezynski theorem that an increase in capital accumulation leads to a decline
in the ratio d(y/x)/dA < 0 because capital growth causes a contraction in the
production of Y (the labour-intensive good) and an expansion in the production
of X (the capital-intensive good). Therefore, the composition effect of capital
accumulation on pollution is unambiguously positive:

d(x/8)
d [10]
®,
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Finally, to confirm these results, they differentiate logarithmically with
respect to A. The technique effect, they establish from:

de/dk:_l<0 (1]
e A

The technique effect is negative because higher taxes reduce the emission
intensity.

APPENDIX B

Table A1. Industry list

N° TiVA 2022 Economic activities ISI,C ‘R.ev. 4
Codes Divisions

1 A01_02 Agriculture, hunting, forestry 01, 02
2 A03 Fishing and aquaculture 03
3 B05_06 Mining and quarrying, energy producing products 05, 06
4 B07_08  Mining and quarrying, non-energy producing products 07,08
5 B09 Mining support service activities 09
6 C10T12 Food products, beverages and tobacco 10,11, 12
7 C13T15 Textiles, textile products, leather and footwear 13, 14, 15
8 Cl16 Wood and products of wood and cork 16
9 C17_18 Paper products and printing 17,18

10 C19 Coke and refined petroleum products 19

11 C20 Chemical and chemical products 20

> el Pharmaceuticals, medicinal chemical and botanical o

products

13 C22 Rubber and plastics products 22

14 C23 Other non-metallic mineral products 23

15 C24 Basic metals 24

16 C25 Fabricated metal products 25

17 C26 Computer, electronic and optical equipment 26

18 C27 Electrical equipment 27

19 C28 Machinery and equipment, nec 28

20 C29 Motor vehicles, trailers and semi-trailers 29

21 C30 Other transport equipment 30
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Table A1. Industry list (concluded)

No

22

23

24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

41
42
43
44

45

TiVA 2022
Codes

C31T33
D
I8

F
G
H49
H50
H51
H52
H53
I
J58T60
J61
J62_63

O zZz Xt =~

[0 - BV o Rl -|

Economic activities

Manufacturing nec; repair and installation of mac-
hinery and equipment

Electricity, gas, steam and air conditioning supply

Water supply; sewerage, waste management and reme-
diation activities

Construction
Wholesale and retail trade; repair of motor vehicles
Land transport and transport via pipelines
Water transport
Air transport
Warehousing and support activities for transportation
Postal and courier activities
Accommodation and food service activities
Publishing, audiovisual and broadcasting activities
Telecommunications
IT and other information services
Financial and insurance activities
Real estate activities
Professional, scientific and technical activities
Administrative and support services

Public administration and defence; compulsory social
security

Education
Human health and social work activities
Arts, entertainment and recreation
Other service activities

Activities of households as employers; undifferentiated
goods- and services-producing activities of households
for own use

1sic Rev. 4
Divisions

31, 32,33
35
36, 37, 38, 39

41, 42,43
45, 46, 47
49
50
51
52
53
55, 56
58, 59, 60
61
62,63
64, 65, 66
68
69 to 75
77 to 82

84

85
86, 87, 88
90, 91, 92, 93
94, 95, 96

97, 98

The 2022 edition of the TiVA database introduces new codes to conform
to new standard codes for all oECD databases that have an economic activity
(1s1c Rev.4) dimension.
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