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Figure 8: Amazon Protected Territory and Deforestation
a) 2002

b) 2011

Note: The map shows the location of protected areas and annual deforestation increments in the Amazon biome. Protected areas are divided into
strictly protected conservation units, conservation units of sustainable use, and indigenous lands. Data sources: FUNAI (2013), INPE (2013), and
MMA (2013).

Source: (Assuncdo, Gandour, & Rocha, 2014)
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Figure 9: Deforestation in the Amazon Biome
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Source: (Assuncdo, Gandour, & Rocha, 2013)

Results indicate that DETER-based monitoring and law enforcement efforts prevented the clearing of over 110,500 km?of
Amazon forest area from 2007 through 2011. Deforestation observed during this period totaled 41,500 km? - 60% smaller
than in the absence of the policy change.

The referred paper also shows that the DETER system works at reasonable costs, both in terms of operational activities and

in terms of the immediate opportunity costs. A simple comparison of the sum of Ibama’s and INPE’s annual budgets with the
estimated monetary benefits of preserving forest areas and avoiding carbon dioxide emissions shows that any price of carbon
set above 0.84 USD/tCO, would more than compensate for the cost of environmental monitoring and law enforcement in the
Amazon.** Furthermore, the authors find that the policy change had no apparent immediate impact on agricultural production.
This suggests that it is possible to protect the native forest, by implementing cost-effective policy measures, without significantly
interfering with local agricultural production.

14 Estimations are based on a conversion factor of 10,000 tC/km2 (36,700 tCO2/km?2), as established in MMA/DPCD (2011).
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3. Looking ahead

Global demand for agricultural commodities continues to increase, driven primarily by expected growth of the global population
and the global middle class, especially in emerging and developing economies. To feed a growing and richer population by

2050, the world will need 70% more crop calories than those produced in 2006.%> Meeting this new demand will create huge
opportunities for businesses. However, agricultural expansion is a major driver of land use change which can lead to severe forest
degradation and deforestation.

As described in Section Il of this paper, Brazil, after emerging from pervasive and substantial misallocation in land use, has
demonstrated that the protection of natural capital is indeed compatible with economic growth. Brazil's efforts to expand
agricultural production and enhance productivity resulted in positive changes to land use. Brazil also implemented policies aimed
at improving protection of natural resources which had no adverse effect on agriculture.

As Brazil seeks to realize latent land use efficiency gains and effective ecosystem protection, it faces a number of challenges and
opportunities. In particular, several socioeconomic issues affect environmental protection and agricultural production in the
country. Understanding these issues and their driving mechanisms is crucial to better tailoring policy to improve land use.

Section I11.1 explores the technical potential for agricultural expansion in Brazil and the related environmental benefits. Section
[11.2 identifies the challenges and opportunities for increasing agricultural productivity, which include factors like technology
dissemination, financial instruments, land rental markets, and infrastructure. Finally, Section I11.3 identifies challenges and
opportunities in forest protection, especially regarding the protection of native vegetation cleared in small increments on private
property, and Brazil's ecosystems beyond the Amazon.

TECHNICAL POTENTIAL?®

Based on the latest Census of Agriculture, in 2006, pasture occupied nearly 75% of the country’s agricultural lands, while crop
farming occupied the remaining 25%. This amounted to about 160 million hectares of pasture and 60 million hectares of cropland,
for atotal of 220 million hectares of agricultural land. This means cattle ranching is the most land-intensive activity in Brazil.

In addition, the productivity of cattle farming can vary widely, even after accounting for geographic characteristics. Most variation
in cattle farm productivity is within regions. For example, while the top quarter of the Northern municipalities achieve more than
1.42 heads per hectare (HPH), the bottom quarter is under 0.7, more than a two-fold difference. Even in the region with the least
variation in productivity, the Center-West, these thresholds are 0.93 and 1.37 HPH, nearly a 50% difference.'” While cattle farm
productivity has doubled between 1970 and 2006,'8there is still huge potential for conversion of low-productivity pastureland
into higher-productivity cropland.

Furthermore, a significant share of pastures is classified as degraded. Estimations from Assad (2014) indicate that 47 million
hectares of degraded pastureland, of which 11 million hectares are in the Amazon, could be recovered. This would generate
benefits in terms of carbon stock, CO, emissions reductions, and an increase in biomass production, and would reduce the
pressure for the conversion of new areas into grassland.

Therefore, it is feasible in Brazil to increase agricultural production without increasing deforestation, and even in a way that
reduces greenhouse gas emissions. For instance, (Assad, 2014) estimates that there are more than 40 million hectares of
degraded and low-producing pastureland suitable for sugarcane expansion, based on the Map of Agroecological Zoning (ZAE)
of sugarcane, which forbids new sugarcane plantations in the Legal Amazon. Replacement of degraded pastures by sugarcane
currently occurs in the Center-West, Southeast and South regions, where pastures support less than 0.75 Animal-Unit/ha/year
(AU/ha/yr), compared to the national average of 0.9 to 1 AU/ha/year. Conversion of degraded land into sugarcane offers several
benefits, including increased soil fertility, increased sequestration of carbon, and reductions in greenhouse gas emissions.

Table 1 shows estimations of CO, emissions reductions from (Assad, 2014), based on projections from the Ministry of
Agriculture, Livestock and Food Supply (MAPA/AGE, 2013) regarding crop expansion in Brazil until 2023. It indicates that there
are opportunities for expanding agricultural production in Brazil without the need to clear new forests, and with the benefit of
reducing greenhouse gas emissions.

15 (Searchinger,etal., 2013)

16 This section is primarily based on (Assad, 2014)

17 (Assuncao J., Gandour, Hemsley, Rocha, & Szerman, 2013)
18  (Assuncao J., Gandour, Hemsley, Rocha, & Szerman, 2013)
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Table 1: Projected Expansion of Crop Production and Estimated Climate Mitigation Opportunities

Sugarcane 2.2 million ha 26.5% 41.49% 8to 21 milliontCO,
eq/ year
Soybean 6.7 million ha 24.3% 21.8% 17 million tCO,eq/
year
Corn 1 million ha 6.3% 20% 13.7 mlltzgrtco2eq/

Data source: (MAPA/AGE, 2013); (Assad, 2014)

KEY CHALLENGES AND OPPORTUNITIES IN AGRICULTURE

Despite a great reduction in large-scale deforestation in the Amazon (discussed in Session 11.3), land use changes continue to be
asignificant driver of deforestation, accounting for the majority of Brazil's total net CO, emissions. With a growing agricultural
sector and abundant natural resources, Brazil’s challenge is to use available land as efficiently as possible.

Intensifying agriculture with higher yields on less land is a possible strategy for preserving natural forest ecosystems and
addressing climate change risks, while also addressing food security concerns.

However, there are a number of challenges to increasing agriculture productivity in Brazil. Evidence suggests that improving
agricultural productivity depends on several factors: improved technology dissemination, active land rental markets, well-
functioning financial instruments, and better quality infrastructure. The remainder of this section analyzes the role of each of
these factors and their association with greater farm productivity; the barriers they face for efficient land use; and how the
design and implementation of focused policy efforts directed towards improving these factors could greatly contribute to the
realization of latent land use efficiency gains.

TECHNOLOGY DISSEMINATION?*?

Technology is associated with greater agricultural productivity in Brazil. However, dissemination of technology has room
for improvement. For example, the spread of a no-till farming method called the Direct Planting System (DPS) took place
through a process of learning from peers in similar environments.

The use of technology, through the adoption of established agricultural practices such as irrigation, direct planting, rotational
grazing, application of lime, and other specific agricultural methods, is associated with greater agricultural productivity in
Brazil.?® However, there are many factors which affect the diffusion of a new technology, and which need to be taken into
account by policymakers.

Understanding the channels through which new technologies spread enables the identification of specific policy action
opportunities. New technologies are diffused to producers mainly through three key channels: the producers’ access to formal
education, their access to technical assistance, and learning from peers. Evidence shows that producers’ educational levels
significantly affect farm productivity. In Brazil, poor average educational levels, particularly among small-scale producers,
increases the importance of access to technical assistance as a way to increase a producer’s overall ability to learn and
implement better agricultural practices.?*

19 This sectionis primarily based on (Assuncao, Braganca, & Hemsley, High Productivity Agricultural Techniques in Brazil: Adoption
Barriers and Potential Solutions, 2013)

20  (Assuncao J., Gandour, Hemsley, Rocha, & Szerman, 2013)

21 (Assuncéo J., Gandour, Hemsley, Rocha, & Szerman, 2013)
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(Assuncao, Braganca, & Hemsley, 2013) investigate the role of social learning - i.e., farmers learning new methods from their
peers - in the spread of a no-till farming method called the Direct Planting System (DPS). A technology originally introduced

in 1971 in Southern Brazil, the DPS allows the production of higher crop vields at a lower cost, while generating lower carbon
emissions. However, despite the advantages of the DPS, and the absence of any significant upfront cost, its adoption rate is still
very low in Brazil.

In order to evaluate the importance of social learning in the spread of DPS, the authors explore the impact of a factor

that makes it more difficult to learn from peers’ previous experience, namely soil dissimilarity. Their results show that soil
dissimilarity is systematically related to DPS adoption, which indicates that learning from peers, especially from those whose
land shares similar characteristics, catalyzes technological adoption. Further, the authors present evidence that environmental
characteristics (such as soil dissimilarity) affect the adoption of a new technology.

These findings suggest that, in order to increase agricultural productivity, it is not sufficient just to invest in innovation,

develop business models, and marginally subsidize adoption. Achieving technology diffusion also requires the dissemination of
information on new techniques and their associated technologies. Another takeaway is that for public policy to be cost-effective,
it should take into account geographic diversity, and prioritize areas where learning from peers is easier and social learning can
happen faster.

LAND RENTAL MARKET??

An active land rental market offers means to improve land use efficiently by placing more skilled operators on otherwise
unused or unproductive available land. Deregulation of land rental markets could contribute to more efficient land use.

Land markets are a vital part of efficient land use because they can significantly increase r farm productivity. When land markets
work, either through sales or rentals, they may increase efficiency of land use by placing more skilled operators on otherwise
unused or unproductive available land. The capacity to improve land use through land rental markets is particularly important in
a setting in which land purchase decisions are made for non-agricultural reasons. This is especially relevant for Brazil - given the
country’s long history of macroeconomic instability, land ownership in Brazil yields non-agricultural benefits, such as hedging
against inflation. In this context, an active land rental market offers the means to improve land use efficiently.

In spite of this, Brazilian land rental markets are underdeveloped in comparison with other countries. Less than 3.3% of Brazilian
agricultural land was under lease or sharecropping contracts in the latest World Census of Agriculture, dated from 2006. In
contrast, this figure is about 33% in Europe and almost 38% in the United States.

(Assuncao & Chiavari, 2014) find that, particularly in a Latin American context, insecurity of well-established property rights,
and the lack of effective dispute resolution mechanisms, are part of the reason why land rental markets are underperformingin
Brazil.

An additional explanation, explored by the authors, finds imperfections in the legal system. They find that restrictions on

rental contracts imposed by Brazilian land and labor legislation, excessive guarantees provided to renters, and the insecurity
generated by land reform have created disincentives to the growth of rental markets. Binding non-renounceable clauses for
land rental contracts, imposed by the Brazilian legislation, include establishing ceilings on rents, determining forms of payments,
fixing minimum limits on the duration of contracts, and granting preemptive rights to renters to renew the contract or purchase
the land, among others. The rationale behind these clauses is the assumption that renters need to be protected from the
exploitation on the part of the landowner.

The authors suggest that deregulation of land rental markets could contribute to more efficient land use. Current legislation is
outdated and it no longer makes sense for Brazil today. The country is a more complex and varied agricultural system, with more
capitalized, educated, and experienced renters participating in the market.

This appears to be especially relevant for sugarcane-growing regions, where there is a correlation between functional

land rental markets and productivity. Particularly in the case of sugarcane, evidence shows that leasing and sharecropping
arrangements are more widely adopted in larger farms, and renters are better off and more educated in the regions where
sugarcane is concentrated.

22 Thissectionis primarily based on (Assuncdo & Chiavari, 2014).
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FINANCIAL INSTRUMENTS

About 20% of the regional variation in Brazilian agricultural productivity is related to credit availability, suggesting that
greater access to credit could improve productivity. However, care should be taken so that credit availability does not also
increase deforestation.

The current instruments available for price risk management are inefficient. Instead of having the government buying out
farmers’ output as a way of guaranteeing a minimum price, the development of market-based instruments could improve
the ability of farmers to deal with risk.

Agricultural production is characterized by relatively long productive cycles, or necessary intervals between planting and
harvesting. These long productive cycles, combined with high exposure to weather and price risks, make access to financial
instruments crucial to enable rural producers to smooth out shocks. Credit and risk management are therefore very important
to agricultural production.

However, credit markets typically suffer from informational problems that lead to credit rationing. Under rationing, the
unavailability of credit can become a major barrier to agricultural productivity, especially for farming that requires large capital
expenditures. Empirical findings corroborate this rationing scenario. About 20% of the regional variation in Brazilian agricultural
productivity is associated with credit availability.?® This suggests that greater access to credit could improve productivity.

Onthe other hand, policies that increase the availability of financial resources should be aware of potentially adverse rebound
effects. (Assuncao J., Gandour, Rocha, & Rocha, 2013) empirically evaluate the impact of the reduction in the availability of
credit implied by Resolution 3,545 on rural loans and forest clearings.?* They found that the resolution-induced restrictions on
credit helped contain deforestation in the Amazon biome. Conterfactual simulations indicate that over 2,700 km?of forest would
have been cleared from 2009 through 2011, had the Resolution not been implemented. The analysis suggests that policies that
increase the availability of financial resources may lead to higher deforestation rates, depending on the economic environment
and the nature of financial resources that are prevailing in the area, and should, therefore, incorporate this potential adverse
effect on deforestation.

In addition, farmers with limited access to risk management instruments might be led to invest less than they would in an ideal
setting as a means of reducing the volatility of their cash flows. This is especially relevant considering that capital markets, which
offer the natural tools for price hedging, are less developed in Brazil than in developed countries.

(Karlan, Osei, Osei-Akoto, & Udry, 2012) provide empirical evidence that credit market constraints and incomplete insurance
can reduce investment with high expected profits. Based on various experiments conducted in northern Ghana, where they
experimentally manipulate the financial environment in which farmers make investment decisions, the authors find that liquidity
constraints are not as binding as typically thought. Instead, they show that risk matters and, in general, hinders investment.
Focusing on rainfall insurance, they find that demand for index insurance is strong, and that insurance leads to significantly
larger agricultural investment and riskier production choices in agriculture.

(Assuncao, Hemsley, & Gandour, 2014) assess the current policy framework for agricultural price support in Brazil, which is
still mostly based on direct government intervention, such as guaranteeing a minimum price. They evaluate quantitatively the
insurance gains for Brazilian farmers, and they find that this policy offers very limited insurance to farmers.

In particular, the authors show that the current policy seems insufficient to protect farmers from the impact of price risk, in the
sense that the value it creates for farmers is small compared to potential gains from insurance. Moreover, they find that the
current policy is expensive: in 2013, the federal budget for price risk mitigation totaled BRL 5.4 billion, with over two-fifths of it
being destined for government buyouts and storage expenses.

These results suggest that the government should not buy out farmers’output, or decide its destination, since these activities
create inefficiency in the markets. Further, direct buyouts, especially when the government purchases the whole output, impose
a huge burden on public expenditures. The development of market-based instruments, with possible participation from the
government, can free up significant economic potential in Brazil’s agricultural sector.

23 (Assuncéao J., Gandour, Hemsley, Rocha, & Szerman, 2013)
24 Resolution 3,545 was introduced in mid-2008 and placed a condition on rural credit in the Brazilian Amazon biome. To get credit,
borrowers had to present proof of compliance with environmental regulation.
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INFRASTRUCTURE®

There is ample scope for public policy to improve the quality of infrastructure in the country, and thereby help boost
agricultural productivity. For instance, an inadequate road infrastructure fails to efficiently connect products with ports -
in some cases representing a near twentyfold increase in costs, with an adverse impact on productivity.

Agricultural producers depend on infrastructure to reach both upstream and downstream markets. In determining producers’
access to inputs and consumers, infrastructure alters the return on agricultural production and affects productivity.

Despite being one of the most prominent agricultural producers in the world and an important exporter of agricultural
commodities, Brazil suffers from poor infrastructure. In particular, transportation bottlenecks impose a very high cost on
agricultural production and thereby reduce agricultural productivity.

(Assuncao J., Gandour, Hemsley, Rocha, & Szerman, 2013) show that there is ample scope for public policy to improve the
quality of infrastructure in the country and thereby help boost agricultural productivity. According to their analysis, carrying a
ton of soybean from one of Brazil's leading soybean production municipalities to its point of export is almost three times more
expensive as it is to carry the same amount of soybean over a similar distance in the United States.

In addition, they find that lacking roads infrastructure keeps production from being exported through more cost-effective

ports — in some cases this represents a near twentyfold increase in costs. For instance, the Port of Santarém, located in the
North, closer to important consumer markets, is not currently used as an offloading point due to inadequate road infrastructure.
Instead, the Southeastern port of Santos is the country’s main destination of grain output for export, despite a vessel berthing
rate 1,800% greater than the vessel berthing rate at Santarém.

Success in the expansion and operation of transport infrastructure in Brazil depends on a regulatory framework where both
private and public sectors cooperate. Recently, there have been some important changes in the regulation of concessions of
transport infrastructure covering three key sectors: highways, railways, and ports.

(Rezende & Chiavari, 2014) analyze these changes and discuss some of their impact on investment and operation. They find
that, while the specifics are different in each sector, the main driver of these changes seems to be a concern to prevent existing
concessionaires to obtain ex-post economic profits. This is done in several ways, such as introducing new rules to make tariffs
adjust to changes in cost and demand (as in the case of highways, where factors are explicitly introduced to codify the process by
which tolls are to be adjusted to prevent fluctuations in ex-post profits), or introducing competition and eroding local monopoly
power (as in the case of railways, where regulation has been changing to unbundle the components of railroad operation). In
both cases, the general drift is clear: regulation becomes more complex as the regulator gradually takes the role of the market as
a provider of incentives.

If investors fear that there is no stability in the regulatory framework, or if the regulatory framework prevents investors from
appropriating economic rents generated by some projects, they will not invest. Or, in order to invest in this environment, they
will require subsidies that make up for the regulatory risk.

Indeed, recent changes in transport regulation (and the prospect of future opportunistic behavior by regulators) have been
compensated with hidden subsidies through added subsidized funding to foster participation, as demonstrated by the important
increase in the releases from the Brazilian Development Bank (BNDES) for infrastructure projects. As a result, the financial
burden of the project shifts from users to taxpayers. Under these conditions, apparent success of recent auctions may only
indicate excessive subsidizing.

(Rezende & Chiavari, 2014) argue that even when these subsidies are large enough to keep investors interested and allow for
new concessions to be awarded, the regulatory changes can have a negative effect on the efficiency of the investment and the
quality of expansion and operation of transport infrastructure. This happens because the combined effect of these two policies
erodes the incentives of private concessionaires to perform well and to select the best projects, makes projects more costly, and
leads to more complex and less efficient relations between concessionaires and regulators.

25 This sectionis primarily based on (Rezende & Chiavari, 2014).
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KEY CHALLENGES AND OPPORTUNITIES IN FOREST PROTECTION

e On the forest conservation front, in recent years, deforestation has been driven mostly by cutting down forest in
small increments. Given differences in how regions have responded to past policy, it will be important to tailor policy
according to regional circumstances.

» Deforestation outside the Amazon also remains an important challenge. Brazil needs to extend effective monitoring
and law enforcement policies over its five biomes, particularly the Cerrado biome.

« Improving enforcement of environmental regulation within private rural properties is also essential. Forests occupy
about a third of the area of rural private landholdings in Brazil, totaling 100 million hectares of native vegetation within
private properties. Effective implementation of the Forest Code, sanctioned in 2012, will be an important challenge.

The institutional framework for the protection of natural resources in Brazil's public lands and the instruments for applying
this framework are more consolidated than those for private protection. Large-scale deforestation in the Amazon biome is
addressed by consolidated policy instruments, notably through the creation of publicly protected areas, and by monitoring
and law enforcement measures. There is typically very limited deforestation occurring inside Amazon protected areas, but

a substantial amount concentrated in their immediate surroundings. In addition, in recent years, deforestation has been
driven mostly by the cutting down of forest in small increments. Therefore, small scale deforestation in the Amazon, as well as
deforestation outside the Amazon, remain as challenges ahead for the country.

Recent Amazon deforestation trends suggest that the dynamics of Amazon forest clearings may be changing to elude Brazil's
Amazon monitoring capacity. In the early 2000s, Amazon deforestation resulted mainly from clearing large contiguous areas
of forest. In recent years, however, deforestation has been driven mostly by cutting down forest in small increments. Indeed,
the relative participation in annual deforestation of polygons smaller than 25 hectares - precisely those that are not detected
by DETER - rose sharply in the second half of the 2000s (Figure 10). In 2002, such polygons accounted for less than a quarter
of total annual deforestation; by 2011, this fraction had increased to about two thirds.?¢ This recent change in deforestation
dynamics presents new challenges for further reducing Amazon forest clearings.

In addition, throughout the past decade, Brazilian conservation policy efforts focused mostly on combating deforestation in
the Amazon biome. The vast majority of Brazil's protected areas, in both absolute and relative terms, are found in the Amazon.
As shown in Session |1.3 above, Amazon forest clearings have slowed significantly in recent years, after escalating in the early
2000s and peaking in 2004, thanks to the significant contribution of conservation policies, combined with declining agricultural
output prices.?”

Figure 10: Amazon Deforestation: Relative Participation by Polygon Size, 2002-2011

Annual
Deforestation

2002 2005 2008 2011
Note: The figure shows the relative participation of each polygon size category in total annual Amazon deforestation. A deforestation polygon is a
contiguous deforested area, as captured in satellite imagery. The sample is composed of the Amazon biome. Data source: INPE (2013).

26 (Assuncao J., Gandour, Hemsley, Rocha, & Szerman, 2013).
27  (Assuncao, Gandour, & Rocha, Recent Brazilian Conservation Policy, 2014)
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Figure 11 shows that all of Brazil's six biomes have seen Figure 11: Accumulated Deforestation and Remaining
some extent of clearing of native vegetation. Therefore, Native Vegetation in Brazilian Biomes
combating deforestation outside the Amazon Forest

remains an important challenge. In order to achieve Area
this, Brazil needs to extend effective monitoring and 400
law enforcement policies over its other five biomes, mil ha

which also hold unique biodiversity and serve as

carbon stocks. This applies particularly to the Cerrado Deforested Area
biome, given that it is highly attractive to agricultural

producers, and has already experienced a large extent 300
of cleared native vegetation. Since a substantial share

of clearings happening in this biome is legal in light

of the Forest Code’s regulations, monitoring and law 200

enforcement alone are unlikely to deter large amounts
of deforestation in the Cerrado. This reinforces the
need for incentive-based policies, such as payment for
environmental services, to combat the clearing of native

vegetation.?® 100

Particular attention should also be placed on leakages

from protected areas and land reform settlements .
(Figures 12 and 13). Figure 12 shows that, although only

asmall share of total annual Amazon deforestation takes
place within protected areas - on average, less than 10%,
the share of total forest clearings occurring within 10

km of protected areas rose from 15% to 24% from 2002
to 2011. This is even more striking considering that the
total buffer area hardly increased over time, despite the

Amazon  Cerrado  Atlantic Caat/nga Pampa Pantanal
Forest

Note: The figure shows total deforested area and remaining native vegetation by

biome. Information was collected based on the date of the latest available per-
biome estimates for total deforestation: 2009 for the Caatinga, the Pampa, and
increase in total protected territory. the Pantanal: 2010 for the Cerrado and the Atlantic Forest; and 2011 for the

L . . Amazon. Data sources: FUNAI (2013), IBGE (2013), and MMA (2013).
Also worrying is the increase in the share of total

annual Amazon deforestation happening inside rural

settlements of the National Institute for Colonization and Land Reform (INCRA) for underprivileged agricultural producers,
and within 10 km of them, between 2002 and 2011 (Figure 13). Combined, INCRA settlements and their buffers occupied
about 35% of the Amazon biome in 2011, and were responsible for 64% of recorded deforestation in that year, showing that a
substantial share of recent deforestation tends to concentrate in and around INCRA settlements.

Finally, improving enforcement of environmental regulation within private rural landholdings is also essential. Forests occupy
about a third of the area of rural private landholdings in Brazil, totaling 100 million hectares of native vegetation within private
properties. The Brazilian Forest Code establishes the regulatory framework for environmental conservation in private lands,
and the Rural Environmental Registry provides the key instrument for enforcing this framework. After over a decade of debate,
anew Forest Code was sanctioned in 2012, arguably loosening environmental requirements for private landholders. Although
both framework and instrument are in place, effectively using the Rural Environmental Registry to implement the new Forest
Code remains a challenge. In addition, uncertainties regarding the enforcement of the Forest Code further compromise
entrepreneurs’ efforts, increasing their perception of risk and insecurity.?’

28  (Assuncao J., Gandour, Hemsley, Rocha, & Szerman, 2013)
29  (Assuncao, Gandour, & Rocha, Recent Brazilian Conservation Policy, 2014)
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Figure 12: Amazon Protected Territory: Size and Share of Annual Deforestation, 2002-2011
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Note: Panel (a) shows the total area of protected territory (by category of protection) and the share of total annual Amazon deforestation occurring inside
it; Panel (b) shows the total area of a 10 km buffer around protected territory and the share of total annual Amazon deforestation occurring inside it. The
sample is composed of the Amazon biome. Data sources: FUNAI (2013), INPE (2013), and MMA (2013).

Figure 13: Amazon Settlements: Size and Share of Annual Deforestation, 2002-2011

a) INCRA settlements Share of b) Buffer around INCRA settlements ~ “hare of
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Note: Panel (a) shows the total area of INCRA settlements and the share of total annual Amazon deforestation occurring inside them; Panel (b) shows
the total area of a 10 km buffer around INCRA settlements and the share of total annual Amazon deforestation occurring inside it. The sample is
composed of the Amazon biome. Data sources: INCRA (2013) and INPE (2013)
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4. Conclusion

The increasing global demand for food and the need to address climate change risk make it more urgent than ever to protect
ecosystems and pursue efficient land use. Brazil, as an agricultural leader in the world and major source of greenhouse gas
emissions, is a key player in this context.

This report addresses how Brazil can meet the dual goals of increasing agricultural productivity and protecting natural
resources.

The report includes the following key findings:

1. Past experiences and variation in productivity indicate that there is potential for promoting economic growth and improving
ecosystem protection simultaneously within Brazil’s rural landscape.

e Past experience shows that it is possible to change land use patterns at scale in a way that achieves both natural protection
and economic growth. For example, technology adoption and skilled labor in the Brazilian soybean revolution in the 1970s
and 1980s, the investment in sugarcane mills in Mato Grosso do Sul in the 2000s, and the PPCDAm policy efforts starting in
2004, have all increased productivity or conservation without adverse economic effects.

e The country faces substantial variation in productivity, particularly among cattle ranchers and small farmers. This is the case
even within areas with very similar geographical characteristics. Such variation indicates there are opportunities to improve
productivity without increased use of natural resources.

2. There is substantial physical potential for increasing agricultural productivity and reducing greenhouse gas emissions by
converting degraded pasturelands into crops. For example, Brazil has over 40 million hectares of degraded pastureland outside
the Amazon that are suitable for producing sugarcane. In 2006, this represented more than 65% of total Brazilian cropland.
Converting this land to sugarcane production can result in higher agricultural value and lower greenhouse gas emissions.

3. Better technology can lead to greater agricultural productivity in Brazil. However, the dissemination of technology has room for
improvement. For example, the spread of a no-till farming method called the Direct Planting System (DPS) took place through a
process of learning from peers in similar environments.

4. Anactive land rental market offers means to improve land use efficiently by placing more skilled operators on otherwise unused
or unproductive available land. Deregulation of land rental markets could contribute to more efficient land use.

5. About 20% of the regional variation in Brazilian agricultural productivity is related to credit availability, suggesting that greater
access to credit could improve productivity. However, care should be taken so that credit availability does not also increase
deforestation.

6. The current instruments available for price risk management are inefficient. Instead of having the government buy out farmers’
output as away of guaranteeing a minimum price, the development of market-based instruments could improve the ability of
farmers to deal with risk.

7. Thereis ample room for public policy to improve the quality of infrastructure in the country, and thereby help boost agricultural
productivity. For instance, inadequate road infrastructure fails to efficiently connect products with ports - in some cases
representing a near twentyfold increase in costs, with an adverse impact on productivity.

8. Onthe forest conservation front, in recent years, deforestation has shifted from large-scale increments to being driven mostly
by the cutting down of forest in small increments. Given differences in how regions have responded to past policy, it will be
important to tailor policy according to regional circumstances.

9. Deforestation outside the Amazon also remains an important challenge. Brazil needs to extend effective monitoring and law
enforcement policies over its five biomes, particularly the Cerrado biome.

10. Improving enforcement of environmental regulation within private rural properties is also essential. Forests occupy about
a third of the area of rural private landholdings in Brazil, totaling 200 million hectares of native vegetation within private
properties. Effective implementation of the Forest Code, sanctioned in 2012, will be an important challenge.
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ABOUT THE NEW CLIMATE ECONOMY

The Global Commission on the Economy and Climate, and its flagship project The New Climate Economy, were set up to help
governments, businesses and society make better-informed decisions on how to achieve economic prosperity and development
while also addressing climate change.

The New Climate Economy was commissioned in 2013 by the governments of seven countries: Colombia, Ethiopia, Indonesia,
Norway, South Korea, Sweden and the United Kingdom. The Commission has operated as an independent body and, while
benefiting from the support of the seven governments, has been given full freedom to reach its own conclusions.

In September 2014, the Commission published Better Growth, Better Climate: The New Climate Economy Report. Since then, the
project has released a series of country reports on the United States, China, India and Ethiopia, and sector reports on cities, land
use, energy and finance. It has disseminated its messages by engaging with heads of governments, finance ministers, business
leaders and other key economic decision-makers in over 30 countries around the world.

The Commission’s programme of work has been conducted by a global partnership of eight leading research institutes: World
Resources Institute (WRI, Managing Partner), Climate Policy Initiative (CPI), Ethiopian Development Research Institute (EDRI),
Global Green Growth Institute (GGGI), Indian Council for Research on International Economic Relations (ICRIER), Overseas
Development Institute (ODI), Stockholm Environment Institute (SEI) and Tsinghua University.

ABOUT CPI

Climate Policy Initiative works to improve the most important energy and land use policies around the world, with a particular
focus on finance. An independent organization supported in part by a grant from the Open Society Foundations, CPI works in
places that provide the most potential for policy impact including Brazil, China, Europe, India, Indonesia, and the United States.
Our work helps nations grow while addressing increasingly scarce resources and climate risk. This is a complex challenge in
which policy plays a crucial role.
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