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Introduction

 The maturation of Brazil as a country and its growing 

importance in the international framework require a leadership 

position in global impact issues :

 pollution 

 biodiversity conservation 

 raw material 

 Among the measures taken by the government to mitigate 

these problems, it stands out:

 New Brazilian Forest Code
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Introduction

New Brazilian Forest Code
 Landowners must maintain a percentage their lands as native forest, what is 

called Legal Reserve . 
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Introduction

New Brazilian Forest Code 

 Sanction for non- conservation Legal Reserve like: 
destruction, deforestation , damage or exploration of the 
forest in these conservation areas:

 R$ 5,000 per hectare or fraction 

 The property is embargoed until its regulation 

4



Introduction

 Despite NBFC standards, there is an environmental liability 
in the order of 174-210 thousand square kilometers of Legal 
Reserve in Brazilian rural properties 

 In order to tackle this debt, the new forest code created the 
Environmental Regulation Program (ERP) 

 Landowners in debt can sign an agreement assuming the 

responsibility for the recovery of their areas of Legal 

Reserve and receive a Exemption from legal sanctions due to the 

previous crime
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Landowner
Compares his utility in 2 

situations

Situation 1: Has the Legal 
Reserve owned in T0

Scenario 1: Complying with
the law and incur into the
opportunity costs of the

land

Scenario 2: Not compliance
of the law and the

uncertainty to undergoing 
the penalty of being fined

Situation 2: Does not have
Legal Reserve owned in T0

Scenario 1: Not compliance
of the law and the

uncertainty to undergoing 
the penalty of being fined

Scenario 2: Signs the ERP 
incurring in the

opportunity costs and the
recovery

Introduction



Objective

Find out which monitoramental and verification level – identified by the

probability of the infractor to be caught - capable of making landowners

to be incentivated to fall under the legislation avoiding in that way the

moral risk between the agent – landowners - and the principal, the

governement. 
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Methodology

 Crime Theory (Becker,1968)

 Decision-making based on the economic returns of the crime made and the
probability and magnitude of such punishment

 The comparison of two situations by the agent: 

 To comply wiht the law and to incur in the opportunity costs of theirs land (U)

 Noncompliance with the law and the uncertanty of undergoing the sanction of
being or not fined (UE)



Methodology

Thus, considering that the landowners utility is determined by the profit of their

land.

𝑈𝑇 𝐴 = 𝜋𝑇 T=1,2,....n

And the profit of the land depends on the anual cash flow of each hectare of

their property (𝑅𝑇) multiplied by their cultivated area (A).

𝜋𝑇 = 𝑅𝑇 × 𝐴

In which: 𝑅𝑇 = 𝑉𝐸𝑇 ∗ [(1 + 𝑖)
𝑇 − 1]

Now we can analyse the landowners problems in the brazilian economy.



Situation 1: Landowner with Legal Reserve in T0

A landowner having an amount of Legal Reserve in accordance with the law has his profits

determined by the sum of the paybacks by hectare multiplied by land area appropriated for

the growth

 𝜋 = 

𝑡=0

∞

𝜋𝑡 = 

𝑡=0

∞

𝑅𝑇 × 𝐴𝐵

However, since the cultivated area can be bigger then the appropiated cultivation area

(A>𝐴𝐵) and each hectare generates more paybacks 𝑅𝑇, that landowner have the incentive of

illegal deforastation.

∆Πt = 𝑅𝑇 ∗ (A –𝐴𝐵 ) ≥ 0 T=1,2,....n



Situation 1: Landowner with Legal Reserve in T0

Thus, in case the landowner does not comply with the law, he obtains an
expected profit that is composed by the paybacks generated by the
productive area discounted by the expected debts in the case he is fined, 
case which: his land will be embargoed, he will receive a fine for 
production in a illegal area and incurr with the regulation costs of his
land.

Recovery Costs

Embargo 
opportunity costs

Fine Value



Situation 2: Landowner without sufficient Legal Reserve in T0

The reality of individuals who use a larger area production than allowed by the law is the 
same one described in equation 2, i.e. , they have their income determined by the payback of 
the explored area and subject themselves to appropriate sanctions by the law

However, the legislation allows the adjustment by ERP. In this case the landowner has no 
Legal Reserve in T0 , but it is according to the law because of the promise to regularize his 
land. So their profit function is determined by the profit of their own cultivated area, 
subtracted from the legal reserve recovery costs, which depend on the recovery cost per 
hectare multiplied by the area of legal reserve (A-𝐴𝐵):

Recovery Costs

Embargo 
opportunity costs

Fine Value

π𝐸𝑅𝑃



Sanction Probability

 Situation 1: Landowner Holding Legal Reserves in amounts Consistent with the Law 
(Landowner is legal in T0 and he decides if he still complies with the law or not)

 Situation 2 – Landowner Signator of the Enviromental Regulation Program

(Landowner is illegal in T0 and he decides if he starts complying with the law) 
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Results

Landowner Holding Legal Reserves in amounts Consistent with the Law



Results

Situation 1: Landowner Holding Legal Reserves in amounts Consistent with the Law
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Results

Situation 2: Landowner without legal reserve in T0 deciding to sign ERP



Results

Situation 2: Landowner without legal reserve in T0 deciding to sign ERP
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Conclusions

 NBFC should better fit to the characteristics of the landowners in the regions in which

they are allocated.

 The standarized legislation is not sufficient to retain the moral risks presented in the

landowner activities, mainly considering the low level of control in the country.

 The law still brings perverse incentive when requiring a high perception sanction so that

the landowners who do not have Legal Reserve in T0 sign the ERP. That is, they are

incentivated to continue not complying with the law.



Thank You
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Resultados Teóricos

Efeitos Inconclusivos                                                                                    

- Quando o Rt >, > o incentivo de 
burlar a lei e a punição de ser embargado

- Quando a R.L >, > o incentivo de burlar a lei devido
maior área de exploração, punição também aumenta

Efeitos Negativos

- Tempo de Embargo > gera > punição

- Valor da multa > gera > punição

 

𝜕(𝜋𝐸 −  𝜋)

𝜕𝑅𝑇
=
(𝐴 − 𝐴𝐵    )
(+)

−𝑃(𝐴 ∙ 𝑇𝐸)

(−)
 

𝜕(𝜋𝐸 −  𝜋)

𝜕(𝐴 − 𝐴𝐵)
=
𝑅𝑇
(+)
−𝑃(𝐶𝑅 + 𝑉𝑀)
(−)

 

𝜕(𝜋𝐸 −  𝜋)

𝜕𝑇𝐸
=
−𝑃
(−)

(𝑅𝑇 ∙ 𝐴)
(+)

< 0 

𝜕(𝜋𝐸 −  𝜋)

𝜕𝑉𝑀
=
−𝑃
(−)

(𝐴 − 𝐴𝐵)     

(+)
< 0 



Resultados Teóricos

Diferenças  entre situações

Situação 1: Proprietário Rural Detentor de Reservas Legais em Quantidades 
Condizentes com a Lei                 

- Aumentos no Custo de Recuperação  
Estimulam o Cumprimento da Lei                 

Situação 2: Proprietário Rural sem Reserva Legal em T0 Podendo Aderir ao Programa 
de Regularização Ambiental                 

- Aumentos no Custo de Recuperação  
Estimulam o Descumprimento da Lei                   

𝜕(𝜋𝐸 −  𝜋)

𝜕𝐶𝑅
=
−𝑃
(−)

(𝐴 − 𝐴𝐵)     

(+)
< 0 

𝜕(𝜋𝐸 −  𝜋)

𝜕𝐶𝑅
=

(1− 𝑃)
(+)

(𝐴 − 𝐴𝐵)     

(+)
> 0 



Resultados Teóricos

Uma vez que todas as variáveis são dadas e queremos encontrar, P, a probabilidade que 
deixa o indivíduo indiferente entre cumprir ou não a lei, ou seja, a situação que 
(𝜋𝐸− 𝜋) = 0, temos que quando o efeito marginal de uma variável afeta positivamente
𝜕(𝜋𝐸− 𝜋), a probabilidade de multa deve crescer para aumentar a punição do agente 
que está agindo de forma leniente e consequentemente retornar a igualdade.



Estado Passivo Ambiental (ha) Autuações (ha) Expectativa de Anos para Autuação

Acre 1.266.530,28 389,19 3.254,29

Alagoas 823.507,40 3,83 214.828,02

Amapá 158.867,95 204,00 778,76

Amazonas 2.088.250,23 2.721,67 767,27

Bahia 15.817.682,20 23.221,73 681,16

Ceará 2.569.509,42 922,33 2.785,88

Espírito Santo 191.233,02 9,30 20.562,69

Goiás 13.646.224,24 2.413,08 5.655,10

Maranhão 5.865.011,23 3.701,24 1.584,61

Mato Grosso 18.706.887,91 4.762,67 3.927,82

Mato Grosso do Sul 16.491.110,98 51.385,44 320,93

Minas Gerais 12.554.302,60 361,33 34.744,38

Pará 13.825.528,06 22.940,35 602,67

Paraíba 1.239.809,54 420,33 2.949,59

Paraná 0,00 123,33 0,00

Pernambuco 2.785.097,69 262,33 10.616,64

Piauí 2.926.628,46 815,67 3.588,02

Rio de Janeiro 290.597,49 6,33 45.883,81

Rio Grande do Norte 1.859.246,57 445,00 4.178,08

Rio Grande do Sul 4.470.878,81 145,67 30.692,53

Rondônia 4.518.722,87 6.676,65 676,79

Roraima 738.025,51 1.042,67 707,82

Santa Catarina 60.481,89 27,33 2.212,75

São Paulo 6.683.053,78 0,67 10.024.580,68

Sergipe 693.468,49 4,33 160.031,19

Tocantins 6.590.726,48 9.370,67 703,34


