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al., 2019) & correlated with international agricultural export value per land unit (Leblois et al., 2017). Link already unveiled for some crops & regions (Rubber in Cambodia: Grogan, 2019; Soybean in Bolivia: Fehlenberg et al., 2017 in cross section) or in meta-analysis (Busch et al., 2017) Curtis et al. (2018) spatially attribute deforestation among a classification of drivers, ⇒ agricultural as the major driver of global forest loss (either commodity driven deforestation or shifting to agriculture) specifically in the Southern hemisphere.

Literature

• Expanding cropland, pastures and forest plantations responsible of:

• 70% of total tropical forest loss (2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013) in Lawson (2014)

• 80% in Hosonuma et al. (2012).

• 60% in Pendrill et al. (2019a) • Recent focus on imported deforestation around the world:

European commission roadmap for reducing deforestation impacts of products sold in the EU.

France: reflexion about the national strategic scheme to fight imported deforestation has been launched. US: carbon tax at the borders included in the green new deal.

Motivation

• Land use changes are known to account for more than 20% of human greenhouse gas emissions • Forest additionally provides numerous ecosystemic services • Prices provide incentives to orient agent decisions

Research questions:

To what extent locally identified agricultural expansion reacts to global international demand for commodities?

Global approach: = between temperate, tropical and boreal forests ? Future impacts considering price forecasts ?

• Pushes forward socio-economically focused models of deforestation & improves the predictive capacity of modeling spatial and temporal evolution of global tree cover losses.

What is new in our approach:

-We provide, to our knowledge, the 1 st worldwide robust statistical analysis of price shocks impact on forest disturbance -Quantification of global deforestation shocks, using recent high resolution data, complementary to existing studies of other disciplines Pendrill et al. (2019b) associate historical trade flows to land use change and compute carbon balance of trade flows. [START_REF] Barona | The role of pasture and soybean in deforestation of the Brazilian Amazon[END_REF] look at the specific role of pastures and soybean in Latin America. [START_REF] Abman | Does Free Trade Increase Deforestation? The Effects of Regional Trade Agreements[END_REF] show that, following the enactment of a regional trade agreement, signatory countries are strongly affected by deforestation. • Baseline variable: count of deforested pixels (30m) by cell (0.5 • : ≈55km). 

Prices variations

Commodity price shocks

Cell-specific (c) time-varying (t) proxy for local agricultural output prices:
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Commodity price shocks

Cell-specific (c) time-varying (t) proxy for local agricultural output prices:

P ct = 15 crop i =1 α i c .P i t
• Annual world prices of commodities: World Bank (P t : index base 100 in 2000)

• Crop (N=42) specialization (α i c ): FAO-GAEZ suitabiliy index under current technology in 2000. • Significant commodity driven tree cover losses (68%) (column 1) in tropical, temperate & boreal forests (column 2)

• Souza-Rodrigues ( 2018) that shows that transport costs play an important role in deforestation decisions. → We find that the effect of agricultural commodities price variations becomes (slightly) weaker as remoteness increases (measured as the distance to the closest harbor) but it remains positive even for the most remote locations (column 3)

• While a drought does not seem to significantly increase deforestation, it may increase the effect of commodities (uncontrolled fires? Burgess et al., 2019) (columns 4-5). Plotted values are based on the estimates obtained using a panel poisson regression, projecting prices by using World Bank price predictions.

Preliminary results

-Role of agricultural prices -Boreal and temperate forest biomes seem to be subject to positive (avg.) agr. commodity related deforestation (median impact: negative).

-3 periods, deconnexion of the northern & the southern hemisphere in the 2000's?

-Large future (2030) impacts, whatever the underlying hypothesis (current trend or WB projections). 
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 : Figure: Fao food price index
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 : Figure: Tropical Deforestation 2000-2018
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 : Figure: Cumulative deforestation (2001-2018, share of 0.5 • cells) Source: Hansen (2013)
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 ::: Figure: Avg. contribution of agr. commodity price var. to deforestation (2001-18). ⇒ Plotted values are based on the estimates obtained using a panel poisson regression, specification #1, effet (percent points) exp(α * (log (P) -log (avg .cellP)) -1) * 100

Figure : Figure :

 :: Figure: Contribution of agricultural commodity price variations to deforestation (2001-2018), by year and tropical (orange) vs. temperate countries (blue) vs. Bresil (green) Source: authors calculation of pixel specific annual deforestation shocs driven by agr. commodity price shocks, with country × year & cell fixed effects.
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	Visual Visual Visual Visual Variables / controls Data Thank you for your attention ! Method Results Data Method Results Data Method Results Data Method Results → Annual deflated commodity prices (World Bank, in log) Discussion Discussion Discussion Discussion → GAEZ (FAO) crop specific suitability for growing (spatial variations) Références Références Références Références → Rainfall Standardized Precipitation-Evapotranspiration Index (spei) → Distance to ports (km) → Tropics → Volatility / lags ? Visual Data Method Results Discussion Références Tableau: Drivers of deforestation (forest disturbances), in pixels with 50 % of forests (1) (2) Defor Defor log commodity price 1.282 * * * 1.279 * * (0.0950) (0.643) Drought spei 0.0477 -1.180 * * (0.0347) (0.503) DRspei × log commodity price g 0.287 * * (0.115) Constant 5.065 * * * 5.078 * * (0.369) (2.498) Observations 571,602 571,602 Cell & year FE Yes Yes Country × year FE Yes Yes Standard errors in parentheses * p < .1, * * p < .05, * * * p < .01 Visual Data Method Results Discussion Références Tableau: Drivers of tree loss: by geozones, panel (pseudo) poisson regression, in pixels with 50 % of forests (1) (2) (3) Defor 25 Defor 50 Defor 75 Price × Africa 1.343 * * * 1.219 * * * 0.963 * * * (0.0481) (0.0488) (0.0518) Price × Asia 1.332 * * * 1.280 * * * 1.172 * * * (0.0501) (0.0489) (0.0491) Price × Pacific Ocean 1.423 * * * 1.407 * * * 1.386 * * * (0.215) (0.216) (0.221) Price × Indian Ocean 1.886 * * 1.280 0.399 (0.739) (0.786) (0.740) Price × Europe 1.071 * * * 0.988 * * * 0.873 * * * (0.0629) (0.0627) (0.0649) Price × North America 0.518 * * * 0.373 * * * 0.275 * * * (0.0665) (0.0620) (0.0580) Price × Central America 0.790 * * * 0.798 * * * 0.858 * * * (0.116) (0.116) (0.117) Price × West Indies 0.828 * * * 0.849 * * * 0.900 * * * (0.280) (0.289) (0.314) Price × South America 0.227 * * * 0.107 * * -0.0649 (0.0505) (0.0497) (0.0507) Price × Atlantic Ocean -0.837 -0.883 -1.454 (1.161) (1.409) (1.441) Price × Australasia 0.225 0.633 * * * 0.495 * * * (0.212) (0.131) (0.125) Constant 6.970 * * * 7.297 * * * 7.812 * * * (0.179) (0.176) (0.179) Observations 587142 567,558 543,510 Cell & year FE Yes Yes Yes Country × year FE No No No Standard errors in parentheses * p < .1, * * p < .05, * * * p < .01 Visual Data Method Results Discussion Références Tableau: Drivers of tree loss: by continents, panel (pseudo) poisson regression, in pixels with 50 % of forests (1) (2) (3) Def 25 Def 50 Def 75 Price × Africa 1.344 * * * 1.220 * * * 0.962 * * * (0.0480) (0.0487) (0.0518) Price × Americas 0.383 * * * 0.256 * * * 0.125 * * * (0.0508) (0.0490) (0.0483) Price × Asia 1.378 * * * 1.304 * * * 1.164 * * * (0.0565) (0.0560) (0.0578) Price × Europe 0.509 * * * 0.465 * * * 0.455 * * * (0.0415) (0.0404) (0.0409) Price × Oceania 0.465 * * * 0.831 * * * 0.723 * * * (0.166) (0.0995) (0.0939) Constant 6.918 * * * 7.249 * * * 7.795 * * * (0.177) (0.175) (0.177) Observations 592,290 572,382 548,154 Cell & year FE Yes Yes Yes Country × year FE No No No Standard errors in parentheses * p < .1, * * p < .05, * * * p < .01 Visual Data Method Results Discussion Références -2 0 2 4 6 Country (2001-2018), by country. Visual Data Method Results Discussion Références Sierra Leone Equato rial Guinea Laos Liberia Vietna m Solom on Islands Cambo dia Sri Lanka Myanm ar (Burma ) Luxem bourg Bhutan iso not matche d Brunei Chile Czech Repub lic Hondu ras Zaire (Dem Rep of Congo ) Madag ascar Peru Korea, South Bolivia Paragu ay Russia Comor os Germa ny Guinea -Bissa u Malays ia Indone sia Belgium Thailan d Papua New Guinea Belize Argent ina Urugua y Camer oon China Afghan istan Congo , Repub lic of the Surina me Swede n Guyan a New Zealan d Mongo lia United Kingdo m Angola Mozam bique Albania Ugand a Fiji Ecuad or Guinea France iso not matche d Maced onia Slovak ia Haiti Bosnia and Herzeg ovina Reunio n Mexico Philipp ines Poland Iraq Centra l African Repub lic Japan Guatem ala Austria Morocc o Domin ican Repub lic Norwa y Algeria Italy Belaru s Ukrain e Tunisia -2 0 2 4 6 Country specific deforestation (km2/cell) +1sd in ag. commodity price (Hansen: 50 threshold) Visual Data Method Results Discussion Références Tableau: Drivers of deforestation: panel (pseudo) poisson regression, in pixels with 50 % of forests (1) (2) (3) (4) Defor 50 Defor 50 Defor 50 Defor 50 Log price index 1.256 * * * 1.500 * * * 1.199 * * * (0.0998) (0.106) (0.114) Monthly volatility (price) 0.0234 (0.0149) Lag (Log price index) 0.477 * * * (0.105) Lag(Monthly volatility (price)) 0.151 * * * (0.0156) av. Volatility (2 last y) 0.316 * * * (0.0233) av. Volatility (5 last y) 0.296 * * * (0.0652) Constant 5.130 * * * 7.978 * * * 3.697 * * * 4.853 * * * (0.379) (0.397) (0.424) (0.488) Observations 571,602 537,723 504,477 406,282 Cell & year FE Yes Yes Yes Yes Country × year FE Yes Yes Yes Yes Country specific deforestation (km2/cell) +1sd in ag. commodity price (Hansen: 50 thr Standard errors in parentheses Figure: Contribution of agr. commodity price variations to deforestation * p < .1, * * p < .05, * * * p < .01

While a drought does not seem to significantly increase deforestation, it may increase the effect of commodities (uncontrolled fires? Burgess et al., 2019). Countries Figure: Contribution of agricultural commodity price variations to deforestation (2001-2018), by country (75 largest impacts).

Source: Hansen (2013) 
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