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Content

1. Deforestation: Quantifying the dynamics of land use change
* Deforestation: what, when, and where
» Using a combination of multiple open data streams, targeting only crops and cattle deforestation
* Integration of the crop/cattle deforestation data into the MRIO models

2. Trade flows: Mapping the deforestation embodied in global trade

» Using the Throughflow Based Accounting (TBA) framework

» Finding the right spot at the right time: tracking the flows of deforestation through the world
economy

3. Computable General Equilibrium Import tariff based on the forest content of
traded goods
» Counterfactual analysis: modelling framework
* Preventing deforestation: an economic issue (too)

4. Conclusion and next steps
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Deforestation: Quantifying the dynamics of land use change
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Deforestation: what, when, and where

forest change 1960-2019

forest area
forest loss
forest gain
forest loss and gain

Source: Global land use changes are four times greater than previously estimated, nature communication, 2021, Winkler et al.
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Deforestation: what, when, and where

This map uses false-color satellite imagery to illustrate the
varied landcover types in and around the Amazon Rainforest

Densely vegetated areas are typically rainforest
Water in rivers, lakes, and reservoirs

Land cleared for pasture

Seasonally flooded savanna and other wetlands Cadtings

Bare ground in farmland, savannas, and grasslands

Desert areas with minimal vegetation

Evaporation can produce salt flats in dry areas

lio Para,

\\

Forest

Pantanal /,; /// ”’
f});'/ em‘I;l:-!oe'::ii;aJous

. Tropical Rain Forest

% Cerrado (Savanna)

. Caatinga (Thorny Shrub)

l:' Pantanal (Periodically Wet Land)

Tropical Semideciduous Forest

Pampas (Grassland)

Source top: Natural Vegetation of Brazil,
map collection, 2012

Source right: Historical land use change <30 180240
. . . . [ ] = 240 - 300
and associated carbon emissions in Bt 300 - 360

Brazil from 1940 to 1995, Leit et al. 2012 W 120~ 100 I 60

Source: NASA, earth observatory website, 2018.
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Deforestation: what, when, and where

The food behind deforestation

" Brazil Sees Worst « Beef and soy production are driving more

Deforestation For A Decade than two-thirds of the recorded habitat loss in
Brazil’'s Amazon and Cerrado regions.

* Demand for soy is closely connected to
20,000 demand for beef and other animal proteins.
Between 70% and 75% of all soy becomes

15,050 I livestock feed
- I - . [ | No.1 No.2

Estimated deforestation in the Brazilian Amazon (km?)

10,000

5,000

0

'05 ‘07 ‘09 "1 112} 115 )7 9
* Year from August to July. 2019 figure is preliminary. BEEF SﬂY

Source: Instituto Nacional de Pesquisas Espaciais

@ @ @ StatiSta 5 Source top: WWF, what are the biggest drivers of tropical

deforestation, 2018
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Measuring Deforestation: Using a combination of
multiple open data streams

* Current Land Use Changes (LUC) data and * More importantly, none of the existing data
their constrains. on land use change fully account for gross
— Fragmented content, change. In other words, all of the land

transitions between LUC categories that

— Varying scales, : : ) :
ving occur during a given time period.

— Lack of spatial or temporal detall,

— and inconsistent time series. i . i
However, identifying gross changes in land

] _ _ _ use dynamics is essential when
% Satellite: high spatial resolution, but short quantifying the climatic and environmental
temporal coverage. impact of LUC change

Inventories and statistics: mostly concern land
use: long time spans, but are bound to

administrative units

12-12-2022 International Agricultural Trade Research Consortium, annual meeting
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Historic Land Dynamics Assessment + (HILDA+)
data

» Spatial resolution: 0.01° (~1 km)

land use statistics

gross changes (FAO)

o X ° - o T « HILDA+: Different Land Use/ cover categories:
datadorived | S ocean, urban, cropland, pasture/rangeland,
transition asture/rangeland H
jiclikise CH—,  p—— forest, grass/shrubland, sparse/no vegetation,

transition matrices unmanaged
grass-/shrubland Water

land
change
. allocation
-~ | model

class probability HILDA+

@ sparse/no vegetation

* Here we focus only on the annual

1960

2 | om0 transitions between Land Use/Cover
R 9 1990 H .
%\‘ Py, backward" 20120000 Categorles.

E)?)zgrvation p 1— ....... : ressnnens > base map 2015 - ForESt to cropland
data \_\“ ’ | — Forest to pasture/rangeland

land use/cover maps and
transitions
annual time steps, 1 km grid resolution

R | Hence, we scope precisely the annual
Supplementary Figure 8: Graphical overview of the HILDA+ (Hlstoric Land . .
Dynamics Assessment+) framework, a data-driven global land use/cover change defo restatl on re I ated to ag rl c u Itu ral
allocation model. " mgwm
activities only.

Source: Global land use changes are four times greater than
previously estimated, nature communication, 2021, Winkler et al.

12-12-2022
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Example of results

« Example of partial results of the
deforestation in Brazil in 2017. Each dot
has a resolution of 1 square kilometer. In
red the deforestation related to cropland
and in green the deforestation related to
pasture.

— Deforestation matter! (cf. biodiversity
map)

— For this illustrated year, different
drivers: Cropland in the south and
cropland/pasture in the north

+ Different agents: in the north, large farms

Source: Authors calculation

Rural population  Avg farm  Ranching  Sugar  Soy  Cercal  All Agriculture

Region T (% of rnl populution employ) with small percentage of local rural

N e w5 oa a1 » employment in ranching. In the south,
ot A A B smaller farms with high percentage of
T e S local rural employment in sugar/soy and

cereals
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Trade flows: Mapping the deforestation embodied in global
trade
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Using the Multi Regional Input Output (MRIO)
EXIOBASE to map the trade flows

* We have used the Multi Regional Input
Output (MRIO) EXIOBASE to map the
trade flows that are embedding
deforestation.

* 44 countries, 5 Rest of World regions: Brazil
detailed at the country level.

domestic input-output table for 1 region

final use of domestic product

mrFinalDemand

final use of imported product

factor inputs table for 1 region

* 200 products: Main Brazilian agricultural i

commodities detailed at the product level ﬁnissions T Y,
(soy, cattle, sugarcanes etc.) |

* From 2012 to 2019. Important to have an
MRIO covering several years as we are using
the annual deforestation and it can vary a
lot from one year to the other

mrMaterials

mrFDMaterials

Source: EXIOBASE website

Integration of the
HILDA+ data

International Agricultural Trade Research Consortium, annual meeting
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Using the Throughflow Based Accounting (TBA)

* Hypothetical Extraction
* From (Beaufils et al, under review), global externalities in absence of country c

HEC — CILY — {;- L(,T' Y(,T.
\\K/ w_/

Global volume of Global volume of externalities
externalities

In hypothetical economy without country c

» q: direct externalities (/$ of » q¢: direct externalities from row (/$ of output)
output) » L: Leontief inverse without country ¢
» L: Leontief inverse Le=(I—Ap)™
L=U-A4)"1

» Yz: final demand from row
» Y: final demand

12-12-2022 International Agricultural Trade Research Consortium, annual meeting
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The throughflow

* From (Beaufils et al, under review) and based on interpretation from (Tokito et al, 2020)

TBA, = HE, = q.L.Y —qz Lz Ys

Externalities embodied in supply chains
o Starting from country c
o Passing through country ¢
o Ending in country c

12-12-2022
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Decomposition of the throughflow

* From (Beaufils et al, under review) and Building on (Hanaka et al, 2021)

TBA, = loc, + imp. + exp, + tra,

Externality flow Notation Producer Final user Formula
Local externalities loc, C c gc-L.Y,
Imported externalities imp, row c gz L.Y,
Exported externalities exp, C row qc.L.Y:
Transported
Externalities tra, row row Ges. (L—L;). Y,
(Re-exported)

Re-imported . ~
(L—1L,).Y
externalities™ rele ¢ ¢ Ge-( )-Ye

*embodied in local externality flow
Source: Beaufils et al, under review

International Agricultural Trade Research Consortium, annual meeting
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Kazakhstan
Rest of Asia
and Pacific Thailand
Solomon Islands
Antigua and
Rest of !Bgrbuda
. Trinidad and
America
Tobago
Suriname
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Results (1/2) — Geographical analysis

+ A significant part (av. 43% on the period 2014-2019) of the Brazilian agricultural deforestation is related to trade
with a final consumption located outside of Brazil

* If we focus more on this trade embedded deforestation, we can see that:

Total: For direct consumption and indirect consumption, China plays a major role 33%, following by the area

Rest of Middle East (13%) then Rest of Asia and Pacific (13%). In fourth, fifth and sixth position Taiwan, Rest of
America and EU each of them between 7% and 8%

Direct vs. indirect:

* The part of the indirect consumption is particularly low for Taiwan (2%), China (9%), Rest of Middle East
(11%), Rest of America (16%) and Turkey (23%)

* The part of the indirect consumption is average for EU (66%)

* The part of the indirect consumption is particularly large for USA, South Africa, Australia and Canada
(each of them are above 93%)

Iran, Islamic

Bahrain Iraq Israel Jordan Kuwait Lebanon Oman Qatar Saudi Arabia Palestine Sy Arab Umte_d P Yemen, Rep.
Rep. Republic Emirates
Kyrgyz L . . . Brunei . . I . )
- Tajikistan Turkmenistan Uzbekistan Korea, Mongolia Cambodia Lao PDR Malaysia Myanmar Philippines Singapore Timor-Leste
Republic Darussalam
Vietnam Afghanistan Bangladesh Bhutan Maldives Nepal Pakistan Sri Lanka Armenia Azerbaijan Georgia New Zealand Fiji Paga;;\laew
Vanuatu Kiribati Marshall Islands Micronesia, Nauru Palau Samoa Tonga Tuvalu
Aruba Bahamas, The Barbados Cuba Curagao Dominica Dommlc_an Grenada Haiti Jamaica 2l K'ttsf i St. Lucia = Vlncent_and Sint Maarten
Republic Nevis the Grenadines
Belize Costa Rica El Salvador Guatemala Honduras Nicaragua Panama Argentina Bolivia Chile Colombia Ecuador Guyana Paraguay
Uruguay  Venezuela, RB Peru
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— esults (1/2) — Geographical analysis
RoW Asia and Pacifi
Japan
Taiwan
1 South Korea
RowW Middle East
Australia
Indonesia
Brazil Indiq
Russia
Switzerland
Canada
EU
RoW Europe
Turkey
Morway
UK
Brazil=
Mexico
South Africa
RoW Europe
. - > — — South Africa
Trade flows embedding Brazilian o ——
deforestation: N vl :
-Russia
. ] ) I‘-‘Iedxn:-o
+ Light blue: direct deforestation e
zanada o =
» Dark blue indirect deforestation e Source: Authors calculation
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Results (2/2) — Sectoral analysis

AU BR CA CH CN EU GB ID IN JP KR MX NO RU TR ™ US WA WE WF WL WM ZA
Cattle farming 18%  72% 20% 31% 22% 37% 30% 20% 19% 21% 16% 29% 22%  70% 76% 10% 23% 39% 44% 34% 53% 69% 34%

Cultivation of cereal
grains nec
Cultivation of crops nec 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

11% 9% 10% 13% 2% 15% 13% 15% 14% 17% 21% 17% 12% 5% 5% 1% 13% 9% 11% 18% 10% 11% 15%

Cultivation of oil seeds = 55% 12% 54% 39% @ 72% 35% 39% 34% 47% 52% 42% 42% 50% 19% 11% [88% 50% 37% 34% 29% 17% 14% 39%
Cultivation of paddy rice 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Cultivation of plant- . 1o/ ot 700 2% 5% 5% 22% 6% 4% 9% 4% 4% 2% 6% 0% 5% 2% 4% 3% 2% 1% 4%

based fibers
c”'t“’ats'zga‘:f::ftarca“e' 1% 2% 5% 2% 0% 1% 1% 2% 7% 1% 1% 2% 1% 2% 0% 0% 2% 2% 3% 10% 2% 3% 3%
Cultivation of vegetables, o, o0 o 500 0% 2% 6% 0% 1% 0% 0% 1% 5% 0% 0% 0% 1% 0% 1% 0% 1% 0% 0%
fruit, nuts

Cultivation of wheat 9% 3% 5% 7% 1% 5% 5% 7% 6% 5% 10% 4% 4% 3% 2% 0% 5% 11% 4% 6% 15% 2% 5%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

« WM = RoW Middle East
- WA: RoW Asia and

Source: Authors calculation

 Brazilian deforestation embodied in trade, direct and indirect consumption Pacific
detailed per consumption area. The percentages show the sectors of . wg EOVV\‘/’AE\;*FOPG
. * - RO rica
consumption for each area. . WL RoW America

International Agricultural Trade Research Consortium, annual meeting
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Import tariff based on the forest content of traded goods
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Counterfactual analysis

1. To investigate feasible global policy options to avoid
deforestation without economic damage

2. To address the potential trade-off between economic growth and
deforestation target

Methodology

» Counterfactual analysis using a Computable General Equilibrium
model, the Global Trade Analysis Project (GTAP) model, commonly
used in ex-ante policy evaluation.

»We estimate the level of tariffs preventing trade on goods
embodying deforestation based on the forest intensity

»We evaluate the impact and the economic cost for exporting
countries (Brazil as case study)

International Agricultural Trade Research Consortium,
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Counterfactual analysis: modelling framework

Forest intensities

» Average incremental deforestation on
land use by sector, 2012-2019 from
HILDA +

» A split of GTAP agricultural sectors
between forestry and no-forestry
production

» Setting targets for land use reduction at
the sector level

Summary of simulations

Uniform Global tariff
domestic tax on forest

Targeted land
reduction (%)

 Domestic tax on intermediate use of
forestry-using products

» Import tariffs on forestry use in the
production of exported goods: ad
valorem equivalents required to meet
the target reductions

(5%) content

Cereal grains nec -8.86 X X
Oil seeds -14.04 X X
Sugar cane, sugar beet 998 X

Crops nec -38.27 X X
Bovine cattle, sheep

and goats -55.5 X -
Bovine meat products - - X
Sugar - - X

Source: Authors’ elaboration.
Note: covered sectors account for the two-third of the total
exported agricultural and food value

12-12-2022
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Preliminary results

* Tariff rates on imports from Brazil e Impact on sector production and trade for
Brazil, (% change in volume)
40Qther Food
ocr_nf
m Average applied tariffs*  m Global optimal tariffs - t nf Other goods
ServicES);- Other Agri
140 osd_nf
(7)) sgr_nf
I— fa) aro—nf
120 o S—gfo—f
o%° -40 -30 -20 -10 10 20
100 o f
> cmt2gro_
80 17
L -40
|—
60 =
40 % -60
sgr_f
20 I I ) ocr_f
- -80
0 - ‘ 2 osd_f
Cereal Oil seeds Crops nec Bovine Sugar 100
grains nec meat
products 120
Source: Authors’ simulation using the GTAP model. PRODUCTION
Note: Using 'reference group' weights. Data: GTAP DB V11P3,
Reference year 2017 Source: Authors’ elaboration using the GTAP model.

* f: good embodying deforestation * nf: goods not embodying deforestation

12-12-2022 International Agricultural Trade Research Consortium, annual meeting
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Preventing deforestation: an economic issue (too)

Preventing trade of goods embodying deforestation could cause economic
“damage” to specific countries while producing a global benefit

Imposing tariffs on Brazilian goods, would harm the GDP of Brazil by around -0.22%

4 )
Preventing the loss in the GDP of Brazil would cost around 5 billion of $.

The capital inflow would prevent the loss by increasing productivity in
no-forest land by 0.2 percentage point.

Then, Brazilian production would not be affected, i.e. a win-win scenario,
global environmental benefit with economic neutrality impact.

G J

12-12-2022 International Agricultural Trade Research Consortium, annual meeting
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Conclusion and next steps
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Conclusion

* Trade is an important driver of deforestation in Brazil. 43% of the Brazilian agricultural
deforestation is related to trade with a final consumption located outside of Brazil

» The consumption in China has the most important impact. However, several other
countries / areas have significant impacts too (up to two third of the trade related
deforestation).

* It is important to take into consideration the indirect trade about this deforestation and

more particularly to analyse it precisely at a country level (for instance, 13% at a global
level, while 94% for the USA)

» A trade policy can be a useful instrument

* It is possible to design a win-win scenario, global environmental benefit (global action to
minimize leakage) with economic neutrality impact (addressing root causes of
deforestation and promote sustainable production).

12-12-2022 International Agricultural Trade Research Consortium, annual meeting
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Next steps: global focus

» To extend the analysis and cover other relevant countries (Paraguay, Indonesia, Congo)

» To investigate the potential differentiated effect on small vs. large-scale producers

» Cost of certification for no-forestry

sortium, annual meeting
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European
Commission

Next steps: EU focus

| English ) Search
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Press release

6 December 2022

Brussels

Green Deal: EU agrees |

forest degradation drive
consumption
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Top
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Print friendly pdf
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European C 1 - Press rel

P Green Deal: EU agrees law to fight global deforestation and forest

hed b h
S degradation driven by EU production and consumption

Regulation on defore:
applied, the new law '
EU market will no lo

Brussels, 6 December 2022

The Commission welcomes the provisional political agreement just reached between the European
Parliament and the Council on an EU Regulation on deforestation-free supply chains. Once adopted .
and applied, the new law will ensure that a set of key goods placed on the EU market will no Brazil
longer contribute to deforestation and forest degradation in the EU and elsewhere in the
world. Since the EU is a major economy and consumer of these commodities, this step will help
stop a significant share of global deforestation and forest degradation, in turn reducing
greenhouse gas emissions and biodiversity loss. This major agreement comes just before the start of
the milestone Conference on Biodiversity (COP15) which is set to define protection goals for nature
for decades to come.

degradation in the E
major economy and ¢
stop a significant st
degradation, in turn
biodiversity loss. This
the milestone Confert

protection goals for n:
When the new rules enter into force, all relevant companies will have to conduct strict due
diligence if they place on the EU market, or export from it: palm oil, cattle, soy, coffee, cocoa,
timber and rubber as well as derived products (such as beef, furniture, or chocolate). These
commodities have been chosen on the basis of a thorough impact assessment identifying them as
the main driver of deforestation due to agricultural expansion.

To compare the case of EU action and the
global tariffs (California effect)

Using an iterative process to evaluate, based
on the supply chain dependences, which
country could be associate maximizing the
forest protection and minimizing the cost (to
strength the EU negotiation strategy)

NN

 —
-

RoVi#Africass

Rol

South Africa
RoW Europe,
Indomesia;

s
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