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Roads and cattle farming are two major drivers of deforestation in the Brazilian Amazon.
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Land prices and expected deforestation in Brazil: The role of
infrastructure and forest conservation policy
The expansion of commercial agriculture in Brazil has detrimental effects on natural ecosystems. Our authors have
examined how the Brazilian land market responds to transport infrastructure investments and shifts in the environmental
governance regime especially in the Amazon region. Their results indicate that land users speculate based on planned
infrastructure improvements and may also relocate in response to conservation policy.
By Javier Miranda and Jan Börner

P

reserving tropical forests while providing food, feed, fuel and fibre to a growing
population is a key challenge for sustainable
development. With massive land reserves and
a modern agricultural sector, Brazil has a key
role to play in managing the trade-off between
related SDGs, such as “Zero Hunger” and “Life
on Land”. Correspondingly, Brazil’s output
of globally traded commodities, such as soy
and beef, has been on the rise in the last two
decades while impacts on tropical forests have
been quite variable over time and throughout
the landscape. Extremely high levels of annual forest loss early in the 2000s were reduced
by almost 80 per cent between 2004 and 2012
due to stringent conservation governance.
Since these years of consistent reduction of de-

forestation in the Amazon, rates have been on
the rise again with a dramatic increase of 30
per cent between 2018 and 2019.
Pressure on forests depends on the net benefits land users expect to obtain from different land use options. These expectations are
based on local agro-biophysical characteristics,
but also on past experiences of, and access to,
information on infrastructure investments and
environmental governance. The former can
make forest conversion more attractive, for
example, as a means to claim land which can
later be sold at higher prices, whereas the latter makes deforestation less attractive. Using
land market data from Brazil, we have studied
whether, where, and to what extent, infor-

mation about planned road infrastructure investments on the one hand and actual changes
in environmental governance effectiveness on
the other have affected expected returns to
land under different uses as reflected in land
market prices.
Standard economic theory predicts that per
hectare prices of land correspond to land users’ discounted expected net returns to its use.
Without information about the future, these
expectations are formed based on past knowledge about possible net returns to alternative
land uses. If actual prices on land markets exceed expectations based purely on knowledge
of the past, we can assume that land users are
pricing in information about the future – in
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other words, they speculate. In
our study, we used this notion
to provide evidence for causal
relationships between forest land
prices, road infrastructure investment and conservation policies
during the period between 2001
and 2012. We focused our analysis on the Brazilian Amazon and
Cerrado biomes because they
host socio-ecologically important ecosystems, together with
a dynamic agricultural frontier,
and they differ in the degree of
land use restrictions imposed by
Brazil’s environmental policy regime.
Land speculation
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tural development at the Brazilian
agricultural frontier through the
lens of land markets. The role of
land speculation in fuelling this
trade-off has been repeatedly described, but was rarely quantified.
Our results show, moreover, that
studying land markets can help us
to understand conservation policy leakage, another well-known
phenomenon that is notoriously
difficult to measure. Data on land
market transaction is not always
easy to come about, but digitalisation and improvements in land
registry systems across the tropical
world, including as a result of international REDD+ investments,
are likely to change this in the
future.

Research has repeatedly deOne key lesson from our study
scribed land market speculation
and related prior work is that land
Note: Our region of study overlaps the Amazon tropical forest and the Cerrado savannah. Two major
in the Brazilian Amazon as a
use governance is a nexus chalchanges in environmental governance occurred in our period of analysis: 1) publication in 2004 of the
plan to combat deforestation in the Amazon – PPCDAm in its Portuguese acronym (dotted line); and 2)
process in which forest clearlenge and can only be effective if
reforms to the Forest Code (dotted straight line).
ing is a means to secure future
incentives to land users are coherrights to land. Since the 1960s,
ently aligned across public policy
road infrastructure investments
sectors. This was the spirit of the
and agricultural subsidies have lured farmers
eas have experienced a massive expansion of
so-called PPCDAm, Brazil’s plan to combat
and investors to Brazil’s agricultural frontier in
soy and beef production in the past decade.
deforestation in the Amazon that miraculously
expectation of a better life or high rents from
turned the country into a global conservation
timber extraction and commercial agriculture.
pioneer in less than half a decade. In addition,
Increasing demand for land thus has often preLand markets as a barometer for
our findings warn against reckless communiceded both legal and illegal deforestation.
conservation policy leakage
cation strategies by political leaders. If political discourse raises expectations of better road
In our study, we adopted an ex-post perspecIf improvements in environmental governance
access to primary forests and lower support to
tive to quantify the effect of information on
reduce land users’ expected net returns from
environmental law enforcement, irreversible
the location of future road infrastructure inforest conversion, do they relocate investments
damage will be caused regardless of whethvestments on land prices. Public investment
to places with weaker regulations? If so, forest
er politicians actually walk their talk. Land
plans are regularly published and can thus inconservation policies can become less effective
markets can be leveraged to allocate natural
form land use behaviour. If land users and inas a result of leakage, i.e. the displacement of
resources to their most productive uses, but
vestors are sufficiently confident that planned
land uses from one to another region. Followonly if coherent policy mixes safeguard equal
investments materialise, we should be able to
ing our reasoning above, such leakage should
access and promote sustainable investment desee that reflected in land prices. In fact, we
be accompanied by an increase of land priccisions.
found that expected improvements in traves in the untargeted region. In our study, we
el time from forest margins to major market
measure changes in environmental governance
places do increase prices of forest land long
in terms of the number of fines issued for inbefore the actual improvement materialises.
fractions of forest conservation law by Brazilian
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