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Desmatamento em paises em desenvolvimento

» Desmatamento, uso da terra e agricultura s3o responsaveis por ~ 18% das
emissdes de CO2e (Ritchie and Roser, 2020).

» Maior parte em paises em desenvolvimento (Brasil, Congo, Indonesia).
» No Brasil conta por ~ 72% em 2019 (Observatério do Clima, 2020).

» Reduzir desmatamento em paises pobres é potencialmente uma das formas mais
custo-efetivas de baixar emissées (Stern, 2006; IPCC, 2014).
» [ow-hanging fruit: n3o estdo na fronteira tecnolégica.
» Custo de oportunidade menor de mudanca de comportamento (salarios menores)

» Banir desmatamento é pouco efetivo e talvez ndo-desejavel.

» Baixo enforcement de regulacdo.
» Cidad3os pobres, logo ndo é factivel multa-los.

» Brasil contexto diferente com ruralistas.
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Agricultural land per capita

Agricultural land is the sum of cropland and land used as pasture for grazing livestock.
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Share of land covered by forest
Forest area is land under natural or planted stands of trees of at least 5 meters in situ, whether productive or not,
and excludes tree stands in agricultural production systems.
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Forest Transition Model: How forests change over time
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Forest Transition Phase, 2013

in D
Countries are grouped into four forest transition phases which tend to represent a sequence of development.
(1) Pre-transition: high forest cover and low deforestation rates;

(2) Early-transition: forests lost at an increasingly rapid rate;

(3) Late-transition: small fraction of remaining forest but slowing of deforestation;
4) Post-transition: forest cover i s thrauah reforestation.
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Base conceitual simples

» Floresta tem diferentes beneficios.

> De pé:
» Reserva de CO2
> Biodiversidade / Preservagdo indigena
» Beneficios ao solo
» Amenidade visual

» Cortada:

> Madeira
» Liberar terra para agricultura e urbanizago

» Alguns mais sociais, outros mais privados.

» Ponto de vista individual: suavizacdo de renda e de risco.
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Transferéncias condicionais de renda (CCT)

| 2

Ferraro and Simorangkir (2020) estudam se programa de transferéncia de renda na
Indonesia (o Program Keluarga Harapan, PKH) afetou desmatamento como um
efeito colateral.

Programa distribui aproximadamente 15 a 20% da renda dos participantes, por
entre 6 a 9 anos.

Estudo com 7468 domicilios expostos ao PKH entre 2008 e 2012 em 15 provincias.
Dados: satélite, dados administrativos do programa.
Metodologia: basicamente um diff-in-diff.

Literatura anterior: Foster and Rosenzweig (2003)
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Grafo Aciclico de Causalidade (Ferraro and Simorangkir, 2020)
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Resultados
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Programa Oportunidades no México

» Alix-Garcia et al. (2013) encontram resultados diferentes.

» Estudam a relacdo entre renda e uso da terra no México. Estimam um RDD no
cutoff de renda para comunidades receberem o programa vs n3o.

» Aumenta desmatamento, e também consumo de /and-intensive goods, como carne
e leite.

» Diferente de Malerba (2020), que ndo encontra efeitos em desmatamento de
programa na Colémbia. Parece haver alocacdo estratégica de producdo em locais
menos sensiveis.
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Resultados

TABLE 4 —SIMPLE DISCONTINUITY APPROACH: INSTRUMENTATION WITH ELIGIBILITY

IV Tobit IV OLS
Full Estimation Sample Restricted Sample Deforestation (0/1) % Deforested (If 1)
[8)] ) 3 “) (5) 6)
Treated 584 1.293 1.038 031 1.264
(.280)™ (715)° (.609)* (019)* (.680)*
Proportion treated 3.453
(1L.870)*
Marginality index 521 641 244 —072 {028 —.005
(.042)% (.106)" (.298) (.339) (.003)=** (.101}
Index” A77 391 004 162
(.116) (.221)" (.004) (.119)
Index* —.091 —.053 —.003 —.036
(.035)"* (031" 001y (.030)
Index* —.010 —.037 —.0003 —019
(015) (022 (.0005) 014y
Baseline area in forest, 2000 —.0005 —.0008 —.001 003 L0006 004
(.001) (.001) (.0o1y (.002)* (.0001)y*+* 001+
Ln(polygon area) 963 990 1.075 756 047 —.948
(043)" (04T (079)" 070y (002)"* (065)™*
Ln(total population in 1995) 055 —.056 —.305 —.097 005 —.262
(.051) (.116) (.245) (.086) (.003) (120
Ln(slope) —.054 —.057 —.064 —.012 —.003 —.033
(.005)=* (.006)"* (.008)*** 010y (.0002)** 007y
Ln(road density) -.075 —.092 —.119 016 —.005 —.049
(.027)= (.033)" {043y (054) 001y (.036)
Observations 58,587 58,587 58,587 15,758 58,587 5.545
Ecoregion controls Yes Yes. Yes Yes Yes Yes
Marginal effects of treatment
Pr(y = 0) 018 038 A2 030 031
(.008)™ 019y (.067)" (017" 019y
y=0 {087 190 531 137 1.26
(041" {.101)* (287" 079" (.680)*
Columns 14 are estinated using 1V Tobit, and use & dependent variabl of pescentage polygon deforesteid. Columns § and 6 are estimtd using OLS, wih cnlnmn 5 using a binary dependent variable indicating
and column 6 p " in polygons with positive deforestation. Standard errors in parentheses. Significant at * NI, ##56%, and *
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Pagamento por servicos ambientais

» Outra possibilidade: pagar individuos ou grupos diretamente pelo servico ambiental
(ex. manter floresta de pé).

» Exemplos na literatura recente
» Mexico's Payments for Hydrological Services Program (PSAH): Alix-Garcia et al.
(2015)
» Uganda: Jayachandran et al. (2017)
> Bolsa Verde no Brasil: Yin Wong et al. (2018)
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Jayachandran et al. (2017): RCT para PES na Uganda

» Individuos donos de floresta em 60 vilas receberam dinheiro por 2 anos para
preservar areas.

» Implementado por ONG. $28/ha-ano.

» Mediram impactos em cobertura florestal via imagens de satélite (QuickBird) com
alta resolugdo (2.4m).

» Take-up de menos de 50%: contrato complicado, medo de perderem terra.
» Efeito de 40% em reducdo de desmatamento.
» Medem varios outcomes além de comportamento a ver com floresta.

» Custo-beneficio baseado em valor de emissdes de CO2e poupadas.
» Beneficio em CO2 poupado $1.11 > Custo do programa $0.57.
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Resultados e mecanismos

Table 4. Effects of the PES program on secondary outcomes. All columns include subcounty fixed effects and the four village-level baseline variables
used ta balance the randomization. Columns 1, 4, 5, and 6 control for the baseline value of the outcome. Baseline data on the outcomes in columns 2 and 3
were not collected. IHS denotes inverse hyperbolic sine. For observations where the baseline outcome is missing, the value is imputed as the sample
mean, and the regression includes an indicator variable for whether the baseline value is imputed. Standard errors are clustered by village. Significance:
*P < 010, **P < 0.05, ***P < 0.01

B Allow others Increased patrolling Has any fence around  IHS of food  IHS of nonfood
Cut any trees in
T to gather firewood of the forest in land with expend. in past expend. in past
from own forest last 2 years natural forest 30 days 30 days
) (2) (3) (4) (5) (6)
Treatment group —0.140%** —0.170** 0.109*** 0.036 0.065 0.156**
[0.034] [0.033] [0.039] [0.033] [0.074] [0.066]
Lee bound (lower) -0.161*** —0.185*** 0.094** 0.007 -0.029 0.053
[0.034] [0.033] [0.039] [0.033] [0.070] [0.064]
Lee bound (upper) =0.104%** —0.148%** 0.132%** 0.055 0.144* 0.2]15%#**
[0.033] [0.032] [0.039] [0.034] [0.075] [0.064]
Control group mean 0453 0427 0.378 0.667 2.524 4.363
Control group SD [0.498] [0.495] [0.485] [0.472] [1.177] [1.354]
rvations 1018 9767 984 1020 1020 1020
rvations (Lee bounds) 994 957 965 998 998 998
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Contexto brasileiro

» Plano de Protegdo e Combate ao Desmatamento na Amazénia (PPCDAm)

» Passou em 2004, implementado a partir do fim de 2004.
» Principais mudancas

» 2004: DETER, novas unidades de conservac¢io

> 2008: municipios prioritarios, politicas de crédito

> Literatura j& extensa estudando os varios aspectos do programa: Assuncido et al.
(2015), Assuncgdo et al. (2019), Burgess et al. (2019)
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Precos ou politicas publicas?
> Assungdo et al. (2015) da inicio a literatura sobre efeitos do PPCDAm.

» Conseguimos identificar o efeito de uma politica t3o abrangente com variacdo no

tempo?
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Precos ou politicas publicas?

» Especificacdo empirica basica
Di; =aj + ¢ + M, p1 + B2 Pi 1+
B3(Tight; x Post2004) + Bs(Tight; * Post2008) + X, B5 + €i;
» Pj;_1: indice anual de pregos

» Tight;: medida de land tightness em 2006 (area ja utilizada)
» Post2004 e Post2008: pontos de inflexdio do PPCDAm e precos
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Resultados

Table 2. The effect of conservation policies on deforestation

Annual normalized deforestation increment

(1) (2) (3) (4) (5)
Tight * Post2004 —0.594 —1.633 —1.648 —1.592 —1.714
(0,177 (0.363) (0.409)** (0.374)=* (0.415)**
Tight * Post2008 0.413 —0978 —0.944 —1.176 —1.213
(0.180)* (0.326) (0.327 ) (0.336)** (0.340)**
Crop price index (1 — 1) 0.253 0.279 0.049 0.040 0.043
(0.053)*** (0.077)* (0.263) (0.294) (0.290)
Cattle price index (Jan-Jun, r) —0.024 0.005 0.004 0.004 0.004
(0.006)*** (0.010) (0.010) (0.010) (0.010)
Cattle price index (Jan-Dec, r — 1) 0.036 —0.011 —0.008 —0.010 —0.010
o (0.006)** (0.010) (0.010) (0.010) (0.010)
Tight * Crop price index 0.488 0.584
(0.505) (0.569) (0.563)
Crop price index * Post2004 0.039 0.043
(0.148) (0.145)
Crop price index * Post2008 0.011 .
(0.123) (0.115)
Tight * Crop price index * Post2004 —0.111 —0.152
(0.296) (0.295)
Tight * Crop price index * Post2008 —0.170 —0.208
(0.242) (0.234)
Observations 3,040 3,040 3,040 3,040 3,040
Year and municipality fixed effects yes yes yes yes yes
Controls yes yes yes yes yes
Municipality-specific time trends no yes yes yes yes
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Dupla reversdo de desmatamento na Amazodnia

» Burgess et al. (2019) estudam duas reversdes de desmatamento: queda e subida.

» Comparando Amazénia brasileira com de outros paises.
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Resultados
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Figure 3: Average Forest Cover in 2000 by Distance from Brazilian Border
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Resultados
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(b) Heterogeneous Effects by Land Type (Poisson model)

Figure A: Regression Discontinuity Coefficients by Year
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Unidades de conservacao
> Literatura ja relativamente madura. Evidéncia que funcionam quando governo tem
capacidade para enforcement.

» Baragwanath and Bayi (2020) mostram como protecdo efetiva no Brasil s6 ocorre
depois da homologac3o da area indigena protegida.

A Non Homologated B Before Homologated C After Homologated
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Fig. 3. Regression discontinuity plots for (4) nenhomologated territories, (B) homologated territories before homologation, and (C) homologated ter-
ritories after homologation. Dependent variable is percent deforestation. Running variable is distance to the border. Blue lines represent fourth-order
polynomial fit.
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Transicdes democraticas e eleicdes apertadas

» Sanford (2021) testa se democracias sistematicamente sub-proveem conservagdo
ambiental, em particular em transicdes competitivas.

» Hipdtese basica é que politicos usam recursos naturais como bens de troca
clientelista quando precisam de apoio politico.

» Dados de 1000+ eleices nacionais entre 1982 e 2016.

» Encontra que paises que passam por uma transicdo democratica perdem 0,8
pontos percentuais adicionais de sua cobertura florestal a cada ano. Eleicdes
apertadas aumentam ainda mais o efeito.

» Equacdo

ForestChange, ., = a; + y; + By x Democracy,,

1ot

+hx X+ x Xip 4+ uicy.
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Resultados

TABLE 3 Regressions of Forest Change on Democracy

Cell Cell National National

Democracy —1.10" (0.44) —0.35 (0.39) —0.25 (0.29) 0.04 (0.10)
Forest —0.77** (0.03) —0.05"" (0.01) —0.56™" (0.06) —0.01 (0.01)
PCGDP 0.08 (0.05) 0.00 (0.01) 0.11* (0.03) 0.00 (0.01)
A PCGDP —7.86 (20.33) 10.26 (28.39) —9.33 (10.40) 26.70 (16.96)
Population growth —0.13(0.27) —0.01(0.12) —0.08 (0.08) —0.06 (0.06)
Constant 1.78%** (0.31) 0.46 (0.27)
Fixed effects Cell + Year None Country + Year None
No. of obs. 136,743,524 136,743,524 4,375 4,375
Adj. R (full model) 0.38 0.02 0.34 0.01
Adj. R? (project model) 0.37 0.02 0.26 0.01

Note: Sixty-one countries experienced a regime-type transition. Columns 2 and 4 replicate the nonfixed effects specifications used in the
previous work. ***p < .001; *p < .01;*p < .05.
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Resultados

FIGURE 3 Forest Cover Change across Levels of Electoral
Competitiveness, Regime Type, and Electoral System
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Namero de unidades administrativas

» Burgess et al. (2012)

» Dahis and Vieira (2022)
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Braganga and Dabhis (2021)

» Questdes n3o-exploradas na literatura

» Como grupos de interesse locais afetam desmatamento?
» E como tais grupos reagem a incentivos politicos de degradacdo ambiental?

» Exploram duas dimensdes de variacio

> Antes e depois do PPCDAm em nov/2004: forte aumento de enforcement.
> Eleicdes apertadas de ruralistas (prefeitos fazendeiros).

» Fazendeiro: ocupac¢des auto-declaradas nos dados do TSE.

» Resultados principais

» Eleger fazendeiros pré-PPCDAm tem efeito grande em desmatamento.
» Efeito desaparece pés-PPCDAm e fazendeiros perdem vantagem eleitoral.
» Um mecanismo: ajuste de esforco em receitas de convénios.
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Efeito de prefeitos fazendeiros em desmatamento
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Figure 2: Effect of electing a farmer mayor on deforestation
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Desmatamento 6timo?

» Araujo et al. (2022) estimam um modelo estrutural para tentar responder (1) qual
é o nivel 6timo de desmatamento na Amazénia, e (2) qual imposto de carbono
alcancaria tal nivel.
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Imposto de

carbono

Figure 4: Forest Cover and Carbon Emissions by Carbon Taxes
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This figure shows the steady state forest cover (a) and carbon emissions (b) for different values of carbon
tax. Our baseline perceived carbon value implied by the model estimates is $7.26 per ton of C'Os. Here, we
consider carbon taxes added to the baseline perceived value of carbon. The gray shaded area shows the 95%
confidence interval computed using block bootstrap with 1000 iterations for a grid of 25km by 25km.
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Desmatamento ineficiente

Figure 5: Geographical Distribution of Inefficient Emissions in Steady State
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This map displays emissions in the BAU scenario (perceived carbon value of §7.26) in excess of emissions in

the efficient scenario (perceived carbon value of $50) for each pixel.
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