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ABSTRACT

The European Union (EU) and the Southern Common Market (MERCOSUR) reached an
Association Agreement (AA) in June 2019 that aims to eliminate trade barriers and increase
economic cooperation. While the deal has been greeted as a positive step for international trade,
concerns have been raised about its potential environmental impacts, particularly with regards to
GHG emissions from land use change (LUCL) and deforestation. This paper aims to explore the
potential environmental impacts of the EU-MERCOSUR trade deal focusing on GHG emissions,
by employing a two-step methodology. First the implementation Computable General Equilibrium
(CGE) model, which uses the GTAP 10 LULC database to explore different trade policy scenarios.
Second, GHG emissions are calculated using the GTAP’s emission factors for CO2 and Non-
CO2 emissions data bases, and CO2 emissions from LULC using GTAP EF model and matrices
of land use change derived from the simulation results. The study finds that in the advanced
scenario, which assumes a more extensive trade liberalization, global GHG emissions could rise
by 0.31%. The increase is mainly due to the contribution of LUCL emissions, which account for
89.9% of the total increase. The study highlights the need for careful consideration of the potential
environmental impacts of trade agreements, by comprehensively accounting LULC and energy

emissions.
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BACKGROUND

In recent months the European Union has signaled that a possible ratification of the EU-
MERCOSUR Trade Agreement from some member countries of both blocs, as well as by the
European Parliament could finally undergo by July of 2023.2 Moreover the recent approach of
China towards MERCOSUR has added new dimensions to the negotiations, raising concerns in
the EU for the growing political and economic influence of the giant Asian economy in Latin
America. China's increasing presence in the MERCOSUR region, particularly in terms of
investments, trade, and infrastructure projects, has highlighted the strategic importance of the
region. As a result, the EU has been more motivated to approve the free trade agreement at the

European Parliament to safeguard its economic interests and maintain its influence in the region.

The EU and MERCOSUR are significant economic blocs with substantial GDP, population, and
land extension. In 2021, the EU's GDP amounted to USD 17.165 billion, while MERCOSUR
countries recorded a GDP of USD 2.094 billion. Trade between the two blocs is considerable,
with the EU exporting goods worth EUR 45 billion and services valued at EUR 17 billion to
MERCOSUR in 2021 and 2020, respectively. The EU also holds the position of being the largest
foreign investor in MERCOSUR, with a stock value of EUR 330 billion in 2020. However, total
trade with MERCOSUR represents only 1.9% of the EU's overall trade, with imports totaling EUR
33.14 billion in 2020. This long-term trend of trade between the two blocs has been sensitive to
price fluctuations, particularly from the MERCOSUR side, leading to contraction from a peak of
EUR 39.06 billion in 2018 to EUR 68.66 billion in 2020, mainly attributed to the COVID-19

pandemic.

In terms of sectoral composition, EU exports to MERCOSUR are dominated by high-value-added
products, including pharmaceutical and medical equipment, vehicle parts, chemicals and
petrochemicals, and electronics. Food and drink products account for only 4% of total exports to
MERCOSUR. On the other hand, MERCOSUR exports to the EU primarily consist of primary
products such as animal products, oil seeds, crude oil, and minerals. This breakdown of sectors

is depicted in Figure 2 and Figure 3, respectively.

3 EU warms to unlocking stalled Mercosur trade deal. In https://www.reuters.com/business/eu-warms-unlocking-stalled-
mercosur-trade-deal-2023-03-10/
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Figure 1. MERCOSUR trade in goods with main partners in percentage. Source: UNCTAD*
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Figure 2. EU exports to MERCOSUR by product group, 2011 and 2021. (Share of total export value)
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Figure 3. EU imports from MERCOSUR by product group, 2011 and 2021. (Share of total import value)
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A crucial aspect is the one concerning the environmental effects of the MERCOSUR-EU AA and
the potential implications of the agreement on deforestation in the Amazon basin. One possible
consideration is the possibility of a significant expansion in land devoted to soy production, or the
second most profitable use of land, beef production. (Dros, 2004).

Globally, energy emissions account for about 73.2% of all GHG emissions, the majority of which
are CO2. LULCC accounted for the remaining 18.4%, a sector where non-CO2 emissions are
also important. See Figure 4.



Figure 4. Global GHG emissions by sector. Source: Our world in data®
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In terms of growth, average annual GHG emissions during 2010-2019 were higher than in any
previous decade on record, while the rate of growth between in the same period (1.3% per year)

was lower than the previous decade (2.1% per year).

Analyzing the environmental context, Latin America and the Caribbean (LAC) collectively
accumulated approximately 1.652.331 kilotons (Kt) of CO2 emissions by 2019, accounting for
approximately 5% of global greenhouse gas (GHG) emissions. Notably, the energy sector
contributed around 46% of these emissions, which is lower than the global average of 71%. In
contrast, the agriculture and Land-use Change (LULC) sectors represented 23% and 19%

respectively, surpassing the average contributions of these sectors in the rest of the world.

Integrating a land module within the CGE model will allow the examination of indirect effects
resulting from changes in land allocation due to the FTA between the two blocs. For instance, the
expansion of certain agricultural activities may lead to land conversion from other products that
would otherwise move into forested areas. Our choice of model requires explicit land module to
comprehensively assess carbon dioxide (CO2) emissions resulting from LUC, while also
incorporating fossil energy emissions. Such a model allows for a holistic evaluation of the
environmental impact of different economic activities, including the conversion of land for various

purposes such as agriculture, urbanization, and deforestation. By explicitly accounting for LUC

> Taken from (Ritchie, 2020). Data from Climate Watch



emissions, the model provides a more accurate representation of the total carbon footprint

attributable to land-use changes.

LITERATURE REVIEW

METHODOLOGY

DATA

To conduct this research, we employed multiple sources of data and models to comprehensively
analyze the interplay of various factors. Firstly, we utilized the GTAP 10 Land-Use and Land-
Cover (LUC) Database, which provides detailed information on land-use patterns and changes
across different regions. This database enabled us to incorporate the spatial dimension of land-
use dynamics into our analysis, allowing for a more accurate assessment of the environmental

implications associated with different scenarios.

In addition to the GTAP 10 LUC Database, we leveraged the GTAP EMIS (Emissions) database
for energy emissions, the GTAP non-CO2 database to complement the picture of GHG emissions,
and finally and the GTAP EF model. These databases facilitated the estimation and evaluation of
GHG emissions resulting from different economic activities and trade patterns. By capturing
emissions at a disaggregated sectoral level, we were able to assess the environmental impacts
associated with specific sectors and identify key drivers of GHG emissions within the context of

the research.

The calculation of CO2 emissions resulting from LUC involves analyzing specific land use
transitions, such as the conversion from forest to pasture or cropland, and pasture to cropland.
These transitions are sequenced in order of likelihood, and using the AEZ-EF model, the
emissions or sequestration of CO2-equivalents can be estimated based on the conversion of land
cover classes. This methodology based is Plevin, Gibbs, Duffy, S., and Yeh (2014).

In our analysis, economic sectors are organized into 44 distinct activities, with each activity
mapped one-to-one to corresponding commodities in the model. This level of detail allows us to

capture the specific deregulation mandates outlined in the FTA and understand its impact at the



sectoral level. To examine the broader trade dynamics, we adopt a 12-region aggregation
approach. This data framework encompasses four individual countries (Argentina, Brazil,
Paraguay, and Uruguay), the European Union after Brexit, and eight regional aggregations
selected based on their trade balance significance for both blocs. These regions include China,
the USA, the rest of Latin America and the Caribbean, other high-income countries, other
developing economies, least developed countries, and the rest of the world. By employing this
comprehensive framework, we can effectively assess the sector-specific changes and trade

patterns influenced by the FTA.

MODEL

The research conducted in this study utilized the GAMS implementation of the GTAP (Global
Trade Analysis Project) model, version 7.1, as developed by van der Mensbrugghe (2018). The
model incorporates an aggregate factor supply function and utilizes a Constant Elasticity of
Transformation (CET) specification for the allocation of domestic outputs in destination regions.
Additionally, the model includes the GTAP-LU extension, which allows for the incorporation of the
GTAP 10 Land-Use and Land-Cover (LULC) Database. This extension introduces an additional
level to the production nest for all 18 land Agro-Ecological Zones (AEZs), enabling the

representation of a composite land factor of production.

By leveraging the capabilities of the GAMS implementation of the GTAP model, this research
aims to provide valuable insights into the complex relationship between trade, economic activities,
and land-use patterns. The model's ability to incorporate factors such as aggregate supply, CET
allocation, and the GTAP-LU extension enables a more comprehensive understanding of the
dynamics at play, facilitating informed decision-making and policy formulation within the context

of the research.

SCENARIOS

Based on the outlined agreement in principle, it is anticipated that approximately 95%of tariff lines
pertaining to EU exports to Mercosur economies would undergo elimination, thereby resulting in

the removal of approximately $4.5 billion worth of import duties on EU products entering Mercosur



annually. Concurrently, around 91 percent of tariff lines concerning Mercosur's exports to the EU
would similarly be abolished, with the remaining 7% being subjected to preferential treatment.
Additionally, this agreement aims to mitigate non-tariff barriers existing between the two blocs,

encompassing standards and regulations that impede trade flows.

To capture the effects of tariff reductions, we align our modeling approach with the tariff line
provisions outlined in the FTA documents. This involves mapping sectors from a Harmonized
System (HS) six-digit level to their corresponding categories in our model aggregation.
Furthermore, the modeling of NTMs follows the approach established by Jafari and Britz (2018).
In this framework, rents generated from the elimination of NTMs are collected through ad-valorem
taxes imposed by the government in the importing and/or exporting countries. These taxes not
only generate revenue for the respective governments but also influence demand prices in the

importing country.

Table 1. Scenarios description

Scenario MERCOSUR EU
Region
Tariffs: cuts 80% of industrial tariffs, 60% of | Tariffs: EU27 cuts 90% on industrial tariffs
agricultural, 30% Processed foods and 10% on agricultural tariffs and 30%
Reduced reductions of processed foods

10% NTM reductions for all sectors by all parties

Tariffs: Mercosur cuts 100% of industrial Tariffs: EU27 cuts 100 on industrial tariffs
tariffs and 100% on Agricultural, 50% and 20% on agricultural tariffs
Advanced Processed foods

NTM are reduced by 20% AVE by both parties

RESULTS

The impact of tariff reductions on the model is twofold: it alters the relative prices of imports in
each region and influences the consumption pattern of Armington agents, encompassing both
final demand and intermediate inputs. Additionally, these reductions have implications for import
tax revenues in the case of regular trade barriers. Table 2 reveals that the average prices of
imported goods from MERCOSUR countries decline by approximately 3% to 4% in the European
Union (EU). Similarly, relative prices in other MERCOSUR member countries decrease among

member countries, while exports to the rest of the world (ROW) experience a similar trend. On



the other hand, prices of EU exports to MERCOSUR decrease by approximately 1% to 2%, with
a marginal increase of about 0.1% observed in exports to ROW.

Table 2. Aggregate bilateral price of import change. Percentage %. Source: Author
SOURCE

Argentina Brazil Paraguay Uruguay EU
Argentina - ©o171]  w©o2n (0.003) 4.620]
z Brazil (0.326] - (0.027) (0.003)
= Paraguay ©0.324] ©.171] - (0.005)
4
= Uruguay (0.326] ©.171] (0.027) -
a EU @Bl o7  aofd .
row [ 0Bso| [@F3] oo  o0de) 0.104]

Figure 5 illustrates the variations in export volumes across different sectors for MERCOSUR
countries. Notably, there are increases in aggregate exports of "Processed food," "Textiles &
clothing," "Grains & crops," "Livestock & meat products,” and "Light manufacturing." Among
these, the sector experiencing consistent growth in all MERCOSUR countries is "Grains & crops.”
The increase in "Processed food" exports is particularly significant in scenarios that consider
hypothetical reductions in non-tariff measures, primarily related to food safety standards. The
sectors of "Light manufacturing" and "Heavy manufacturing” witness a slight increase in exports

for Argentina and Brazil, while a decrease is observed for Paraguay and Uruguay.

In terms of imports to MERCOSUR, lower prices have a positive impact, particularly in the
categories of "Heavy manufacturing," "Light manufacturing," "Processed food," and "Textiles &
clothing.” Conversely, for the European Union (EU), both aggregate exports and imports undergo
minor changes, even in the advanced scenario. Examining the EU's exporting sectors in detail,
those performing well include chemicals, metallurgies, motor vehicles and transportation,

electronics, and machinery and manufacture.



Figure 4. Aggregate exports and imports volume change. Source: Author
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The scale of sectoral output provides insights into regional changes. For example, in the
advanced scenario, exports of "paddy rice" from Brazil to the EU witness a significant increase of
over 105%. However, the overall output in that sector experiences a decline of about 6%. Figure
6 presents the percentage changes in output volume and prices for selected regions across ten
aggregated sectors. The overall range of change remains moderate, with "Heavy manufacturing,”
"Light manufacturing,” and "Processed food" volume decreasing by up to 2% in certain
MERCOSUR countries within the advanced scenario. Conversely, the sector of "Grains & crops”
exhibits an increase in all MERCOSUR countries across all scenarios, while experiencing a
decrease in output within the EU. Furthermore, "Livestock & meat products" display lower
domestic prices, with increased output observed in Argentina and Brazil, whereas reduced output

in the EU suggests a shift towards import substitution.



Figure 5. Domestic Output. Price and volume change. Source: Author
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The model incorporates a two-level nested CES structure to determine factor demand. The upper
level has only one nest that merges a composite of mobile factors (capital and labor) and natural
resources, with land composite factor in each sector. The ease of substitution between these
factors is determined by the elasticity parameter ¢". The lower level has two nests, one that
combines all different land types into a land composite factor, according to elasticity of substitution

o™ and another which combines (capital and labor) and natural resources using o™,

Our model incorporates land as a factor with a positive supply elasticity. This assumption leads

to the creation of upward-sloping supply curves for land, reflecting its imperfect price response.

Table 3 presents the average factor demand across all sectors and regions, revealing that, as
expected, perfectly elastic factors demonstrate larger responses compared to land factors.
Examining by regions, factor demand increases in Brazil and Argentina, and reduces in Uruguay
and the EU in all scenarios. Paraguay shows an increasing trend as well, but passes from a small
contraction in the reduced scenario, to a small expansion in factor demand in the advances

scenario.



Table 3. Total factor demand level changes by region. Source: Author

REGION
Argentina  Brazil EU Paraguay  ROW Uruguay
REDUCED
Capital 9093 Fiso B4 276 001 | 291)
Land dep dos  [Born s 001 fb.o49)

Natural Resources i - [ -

Skilled labor @85 @ |].120> [‘.183) 000 [‘.zos)
Unskilled labor dlozs g3 [M2e) (W24 005 [ 342

MODERATE
Capital a4 dads  [Bosn W22 001 [:349)
Land g2 Go3n  [Boos) 280 002 (B.066)

Natural Resources i | - | -

Skilled labor ¢irs 9310] [M1ss) [‘).116) 000 [:i).249)
Unskilled labor glos3 g2 [Men [W2se) 005 [ 414)

FACTOR

ADVANCED
Capital fo2or  fobas [HMo2e)  [b113 ooy 0430
Land fokso  [fo13y  [Ho1rn  foe19]  jooos  [oose)

Natural Resources [ - ] [ -

Skilled labor fo193 foais  [Ho2ss) 10,195 %(0.001) [‘(0.317)
Unskilled labor fp117  fd1e1 Mo 0032 {0005 [ 0517

Let's begin by examining private consumption of commodities. Figure 7 illustrates that overall
changes in aggregate consumption across countries are minimal, with most cases showing small
positive changes around 0.5%. There is a consistent downward trend in prices for the sectors
encompassing "Heavy manufacturing,” "Light manufacturing,” and "Textiles & clothing” in most
MERCOSUR countries which stimulates increased demand for goods. For the EU, positive values
for consumption changes are smaller, and focused on “Processed food” and “Mining and
extraction”. We include values for equivalent variation on each scenario, and we can see there
that although Brazil and Argentina show small decrease, total equivalent variation for all regions

changed in a range of 0.013% in reduced scenario to 0.0247% in the advanced one.



Figure 6.  Private  consumption and  equivalent  variation  change.  Percentage  %.  Source:  Author
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ENVIRONMENTAL IMPACTS

In this section we delve into the analysis of GHG emissions and their underlying economic drivers.
We will start by examining the sources of CO2 emissions from energy consumption. Our results
show an overall stability across all three scenarios, with a negligible increase of less than 0.003%
in the advanced scenario. The transportation and industrial sectors emerge as the primary drivers
of these slight increments. In MERCOSUR countries, the aggregated sectors of "Grains & crops”
exhibit increased energy consumption, while in the European Union (EU), both "Light
manufacturing" and "Heavy manufacturing” contribute to higher energy consumption. Notably, the
heavy industries' heightened activity leads to CO2 emission increases ranging from 0.44% in the
reduced scenario to 0.72% in the advanced scenario. Furthermore, the "Transportation &
communications" sector drives an approximate 2% rise in CO2 emissions in the rest of the world,

while experiencing a decrease of around 1% in the EU.

Next, we explore the changes non-CO2 emissions. By examining their relation to activity levels in

our 10 aggregated sectors, we can gain a better understanding of how these changes are related



to different channels. In Table 4 we can see how sectors contribute to aggregate non-CO2
emissions changes. "Grain & crops" activities exert a significant impact, followed by "Other
services" and "Heavy manufacturing." Considering all 44 disaggregated sectors, we observe a
general increase in total non-CO2 emissions across all regions. The magnitude of this increase

varies from 0.028% in the reduced scenario to 0.045% in the advanced scenario. ®

Methane emissions at a global level are primarily influenced by cattle ranching activities,
particularly the increase in capital factor demand (number of cattle heads) in Brazil and Argentina.
These changes are offset by small decreases in the “raw milk” activities. Similarly, nitrous oxide
emissions show significant increases within the "oils seeds" and "other crops" sectors in
MERCOSUR countries, ranging from 0.34% and 1.34% in the reduced scenario to 0.47% and
2.65% in the advanced scenario,. These findings align with the observed growth in output from

these sectors.

Table 4. Non-CO2 gases change by aggregated sector. Percentage %. Source: Author

SCENARIO

Reduced Moderate Advanced
Grains & crops 0.1‘081 0.15#2 I 0.2257 ‘
Livestock & meat prod 0.0028 0.0055 ﬂ 0.0111

Mining & extraction (0.0028) (0.0029) I (0.0031)
Processed food [} 00399 [ 00585 [ ] 01006

'QO_c Textiles & clothing II (0.0143) (0.0077) I 0.0088
é Light manufacturing ﬂ (0.0284) [I (0.0330) |] (0.0384)
Heavy manufacturing “ 0.0106 “ 0.0124 H 0.0141
Utilities & construction (0.0050) (0.0061) l (0.0078)
Transport & communic| (0.0047) (0.0051) I (0.0048)

Other services H 0.0166 H 0.0198 ﬂ 0.0224

Figure 8 provides a visual representation changes in CO2 and non-CO2 emissions at the
aggregated sector level. We can see that changes relative to the global share are small for both

categories, as the expected changes in production patterns do not alter significantly.

6 Percentage change is calculated using a weighted average of the share of each of the 44 individual sectors in the model, by each
non-CO2 gas, not the arithmetic mean of the 10 aggregated sectors.



Finally, we will focus on CO2 emissions associated with LUC. We will begin by reviewing LUC
transitions by land types. In Table XX we can see an increase in land devoted to crop activities,
following an increase in demand in MERCOSUR countries. These increases can be as high as
522,185.00 ha in the advance scenario. In most cases land is assumed to change from other
activities that have lower returns, and so we see a decrease in Pastureland in all three scenarios,
362,007.16 ha in the advanced scenario. Finally, land devoted to forestry activities also follow a
decline 196,912.93ha in the same scenario. Although we have allowed some endogeneity of land

supply, most land demand increases comes from already active lands, or accessible lands.

Figure 7. Global CO2 and non-CO2 emissions change*. Percentage %. Source: Author
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Hence, reduction in forestland cannot be assumed directly as deforestation.

Figure 8. Global land transitions by AEZ type in ha. Source: Author

Scenario C Scenario M Scenario A
Land
Type Cropland Pastureland |Forestland |Cropland Pastureland |Forestland |Cropland Pastureland |Forestland
AEZT 8669 1489607 173 250,85 21,179.09 347 607.03 29,386.92 550
AEZ2 (88037) 932448 8228 802,93 1288447 12198 493072 17,0086 16115
AEZ3 (279350) 1088690  1,090.86 321812 853981 185004 2075864 (8293.17) 303698
AEZ4 786150  (1044357) 497186 1716279 (2243327) 555098 4457440  (4604243) 330225
AEZ5 4777943 (3624919)  (200347)  60,94491 (2497265 (2145721) 11146540  (5808846)  (74,74341)
AEZ6 3205703 (2533986) 2644022 5099358  (4810250)  (3351288)  103350.17  (5539003)  (214,15198)
AEZ7 340712 29,09131 4694 5,203.05 6,013.07 (7534) 973040  (1584392) (547.89)
AEZ8 1148972 32,027.98 969.80  22,547.50 12,268.97 34340 5065742 (54,18027) 2116.92)
AEZ9 1317255 80100 1093984 19,1305 86919 1378228 3295528 (6907.94) 1625678
AEZ10 (1192095  (15287.13) 5214637  (1674034) (824111) 5430873 (16921.75) 551.12 50,713.09
AEZT1 2847149 (1857451) 1546538 3726678 (2663450) 1898104  50737.86  (4009591) 2045790
AEZ12 7056139 (72,827.15) 40981 8089802  (10421601)  (530406) 11180082 (12613902  (1639444)
AEZ13 1094 1,982.32 43541 1062 231995 556,99 7.98 266038 71675
AEZ14 @021) 214813 (596.18) (3665) 119979 29.90 6.18) (1,25120) 111689
AEZ15 231212 22580 267476  (255264) 23277 687092 (2489.84) 93.05 15,122.52
AEZ16 (5202) 360.70 24.08 (36.29) 37646 4360 26.54 32281 10561
AEZ17 003 @34) 2142 003 @01 3023 003 (084) 4627
AEZ18 (0.00) 2387 0.00 003 3461 0.00 009 50.88 0.00
TOTAL 19689872 | (7695517 11312112 27905637 (16868387 4213308 52218501] (362077.16)  (196912.93)

We also observe that distribution of more fertile soils, typically found in tropical and temperate
regions with favorable humidity and chemical composition (AEZ5, AEZ6, AEZ10, and AEZ12),




significantly influences the transitions in land use within our model. Specifically, land types AEZ5,
AEZ6, AEZ 11 and AEZ12 primarily shift towards cropland uses, while AEZ10 predominantly

transitions into forestland uses.

Figure 9. Global Land-use change and related CO2 emissions. Source: Author
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The last step will be to account CO2 emissions from LUC along with other GHG sources. As can
be seenin Table 4, net CO2 emissions in the red scenario are -0.028%, due to a decrease in land
use from pasture uses, and an increase in forestry activities. These changes imply a carbon
capture and creates a net reduction of -8.51 MT of CO2 when added to total energy related CO2
emissions. However, in the mdt scenario, net positive emissions from LUC contribute to an
increment of 0.10 % of global CO2 emissions, and consequently an increment of total global GHG
emissions of 0.084%. Finally, in the adv scenario we observe an increment of 0.406% global CO2
emissions, along with an increment of 0.046% of non-CO2 emissions.
Table 4. Global GHG emissions change with LUC CO2 emissions. Percentage %. Source: Author
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