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SETTING THE STAGE

Two Contrasting Cases  
of Poverty, Wealth, Biodiversity,  
and Deforestation

This report emphasizes the need for understand-
ing local links among deforestation, environ-
ment, and poverty. To set the stage and illustrate 
the diversity of forest situations, consider two 
sharply contrasting cases of deforestation. In 
Madagascar much deforestation is undertaken by 
poor people for paltry and unsustainable gains. 
In Mato Grosso, Brazil, large commercial farmers 
realize substantial monetary gains from defores-
tation. In both cases the environmental impacts 
are widely felt.

Poverty, Biodiversity Loss, and 
Deforestation in Madagascar
If there were a real market for biodiversity, Mada-
gascar would be rich—the sole owner of 11,200 
endemic plant species and 144 endemic mam-
mals, including charismatic lemurs. In fact, Mada-
gascar has one of the world’s largest assemblages 
of unique plants and animals.

But there is no organized market for biodi-
versity, and Madagascar is poor. Despite its $75 
million investment in protected areas since 1991—
much of it supported by donors—the country’s 
tourism revenue has not risen much. Since 1960 

real GDP per capita has fallen from $383 to $246. 
About 70 percent of the total population and 77 
percent of the rural population live below the 
national poverty line.

Meanwhile, Madagascar’s natural capital, 
priceless but unsellable, is being run down. Dur-
ing the 1990s deforestation proceeded at 0.86 
percent a year, and habitat fragmentation threat-
ened the survival of forest species. But forests are 
not being used to create productive, sustainable 
assets: they are being converted to low-productiv-
ity maize and rice cultivation (photo 1). Averag-
ing 2 tons a hectare, rice yields are barely half 
the world average (Randrianarisoa 2003; Uphoff 
2003). Some fields are rapidly degraded and 
abandoned, and some forest irreversibly lost. And 
with stagnant productivity and a rapidly expand-
ing (2.8 percent annual growth) but still largely 
rural population, pressures on the forest seem 
likely to continue.

Is poverty responsible for deforestation in 
Madagascar? At the broadest, most macro level 
the answer must be yes: people persist in forest-
degrading activities with low returns because the 
economy offers no better alternative. But the pov-
erty-deforestation link blurs if we look closer for 
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diagnoses that will help determine policy solu-
tions. Comparing localities and holding other 
things constant (such as road access and topog-
raphy), there is not a strong correlation between 
local poverty and deforestation rates. But defor-
estation is closely associated with proximity to 
roads (Gorenflo and others 2006), while poverty 
is associated with distance from them (INSTAT 
and others 2003).

These findings suggest that improving the 
country’s dilapidated road network could raise 

rural incomes by stimulating expansion of farms 
into forest—leading to a trade-off between poverty 
reduction and environmental protection. export-
oriented maize farming has been responsible for 
intense hotspots of deforestation in the country’s 
dry southwestern region. For more subsistence-
oriented farmers in the country’s humid forests, 
Ferraro (2002) and Shyamsundar and Kramer 
(1996) show that restricting their ability to con-
vert forest would translate into lower incomes. 

Although policy solutions for deforestation 
and poverty have been elusive, the search contin-
ues. Protected areas seem to be effective in reduc-
ing deforestation (Gorenflo and others 2006), but 
protected area revenues and integrated conserva-
tion development projects (often associated with 
protected areas) have done little to augment local 
incomes. experiments with community co-man-
agement of state forest areas have also not lived 
up to expectations (Antona 2002). one hope is 
that intensifying agriculture in lowland irrigated 
areas could reduce migration to forest frontiers. 
In some cases control of upland deforestation 
may reduce sediment flows that clog lowland 
irrigation canals—making irrigated rice more 
productive.

Although the obstacles are formidable, mar-
kets for environmental services may offer a partial 
long-run solution. Deforestation in Madagascar 
releases carbon dioxide (Co2) into the atmo-
sphere, contributing to global warming. Although 
the country’s contribution to global warming is 
tiny, a global market for Co2 emission reductions 
could provide financing for sustainable land man-
agement in Madagascar. A program for reducing 
global emissions might be able to offer farmers 
more for forest conservation than the proceeds of 
low-yield rice production. And over the very long 
run, the uniqueness of Madagascar’s biodiversity 
assets and growth in ecotourism demand could 
yield a lucrative income stream.

Deforestation in Madagascar’s moist forests is 
undertaken for low-yielding upland rice cultivation.

© Rickey Rogers / Reuters / Corbis.
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Wealth, Biodiversity Loss, and 
Deforestation in Brazil’s Cerrado 
Cattle and soybeans are displacing cerrado 
(savanna woodland) and forest in Brazil’s center-
west region (photo 2). Between 1999/2000 and 
2004/05 the states of Goias, Mato Grosso, and 
Mato Grosso del Sul planted an additional 54,000 
square kilometers to soy—an area slightly larger 
than Costa Rica—doubling the area under soy 
cultivation. At the same time, cattle herds in 
these states soared from 57 million in 1999 to 71 
million in 2004. While some of the soy expanded 
into former pasture, the combined effect was loss 
of savanna and forest. The Brazilian National 
Institute for Space Research (INPe) estimates that 
38 percent of total Amazonian deforestation over 
1999–2003 occurred in Mato Grosso (INPe 2006). 
About 5.6 percent of remaining Mato Grosso cer-
rado woodlands were deforested between 1998 
and 2002.

Rising profits catalyzed the boom. In 1999 
Brazil devalued its currency, which fell against 
the U.S. dollar by 50 percent or more, making 
exports more attractive. At the same time, the 
price of soybeans rose from $184 to $277 in 2004 
(USDA 2006), and control of hoof and mouth dis-
ease boosted the value of beef exports (Kaimow-
itz and others 2004).

In effect, there is money lying on the ground 
for the taking—if trees are removed. In Mato 
Grosso the price of fields in local currency quadru-
pled between mid-1999 and the end of 2004. Pas-
tures were worth less, but more favorable lands 
command higher prices: more than $3,000 a hect-
are for fields in the most productive parts of Goias 
state. In 2002 forest conversion in Mato Grosso 
created farmland with a gross value of about $100 
million (Chomitz and Wertz-Kanounnikoff 2005). 
Most of these values are being appropriated by 
large farmers and ranchers. Although recent data 

are not available, the 1995–96 agricultural census 
found that 72 percent of Mato Grosso farmland 
(and 58 percent in the entire center-west region) 
is in establishments larger than 1,000 hectares 
(IBGe 1998).

Cerrado conversion comes at an environ-
mental price that is large but difficult to quan-
tify. The cerrado is home to 4,400 plant species 
found nowhere else and is one of the planet’s 
most important biodiversity hotspots. Yet this 

Recently cleared farmland abuts Amazônian forest in 
Mato Grosso state, Brazil.

© Louise Cobb / Corbis SABA.
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irreplaceable biodiversity is hard to mone-
tize. It can’t compare with African savannas in 
terms of large, charismatic mammals (though it 
does boast a splendid anteater) and so cannot 
support an extensive ecotourism industry. Its 
unique plants may contain commercially valu-
able genetic information, but there is no current 
market for this information, and a future market 
probably wouldn’t support conservation of the 
entire area—a modest area might provide all the 
samples needed. The cerrado also has subtle but 
important environmental links to the rest of Bra-
zil. Deforestation and land degradation in the cer-
rado, for instance, have resulted in higher rainy 
season flows on the Tocantins River (Costa, Botta, 
and Cardille 2003). Sediment and agrochemicals 
run off fields, polluting downstream drinking 
water.

The result is that landholders face a rather 
easy choice, Brazilian society a more difficult 
one. From a landholder’s perspective, converting 
a few hundred hectares of cerrado to pasture or 
soy brings substantial personal gain. From soci-
ety’s perspective, those palpable immediate bene-
fits, and any knock-on local development effects, 
have to be weighed against large but unmonetiz-
able environmental damages. 

Brazil’s long-standing forest code enshrines 
a pragmatic solution to this problem, requiring 
landholders to set aside 20–80 percent of their 
properties as forest reserve (depending on loca-
tion). They also must maintain forests by river-
banks and on hills. But landholders face strong 
incentives to flout the rules, and authorities have 
had a hard time monitoring and enforcing these 
regulations over Brazil’s vast territory.

In 2000, in response to high deforestation 
rates, the state environmental agency of Mato 
Grosso (FeMA) implemented an innovative envi-
ronmental control system. Called the Rural Prop-

erty environmental Licensing System (SLAPR), it 
promised a technological and institutional revolu-
tion in regulating land use on private rural prop-
erties. The system used a multipronged approach 
to encourage compliance with land use regula-
tions: deterring deforestation on unlicensed prop-
erties, encouraging landowners to license their 
properties, and enforcing regulations on licensed 
properties. The central innovation was to license 
large landholders, requiring them to precisely 
map their allowed land use using a geographic 
information system. Satellite images were then to 
be used to monitor compliance by licensed land-
holders, as well as look for illegal forest burning 
and clearing on unlicensed properties. Because 
large properties (larger than 1,000 hectares) were 
few in number but accounted for most private 
land, this approach was potentially cost-effective 
(Fundação estadual do Meio Ambiente 2001). 
The system’s design called for all licenses to be 
posted on the Internet to facilitate public over-
sight of compliance and enforcement—a feature 
never implemented.

early studies of SLAPR credited it with reduc-
ing deforestation (Fundação estadual do Meio 
Ambiente 2002; Fearnside 2003). But it is difficult 
to separate the system’s effects from the annual 
ups and downs driven by economic factors such 
as soy and beef booms. Using disaggregated, 
spatially explicit FeMA deforestation data from 
1999–2002, Chomitz and Wertz-Kanounnikoff 
2005 found that before 2002, the system did shift 
landholder behavior in a direction consistent with 
reduced illegal deforestation.

But subsequent developments showed SLAPR 
to be ineffective. During 2003–04 deforestation 
soared in Mato Grosso. Instituto Socioambiental 
(2005) found that during this period SLAPR failed 
to achieve what was arguably its main goal: pre-
venting illegal deforestation on licensed proper-
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ties, where such activity should be easy to detect 
and prosecute. More spectacularly, in June 2005 a 
huge network of illegal deforestation and timber 
trade was uncovered during a federal anticorrup-
tion operation. Presumed to have existed for at 
least a decade, the corruption scheme involved 
600 timber companies, dozens of intermediary 
traders, and numerous public servants from the 
federal and Mato Grosso environmental agencies 
(Diário de Cuiabá, December 31, 2005). About 
200 people were arrested during the sting—
including the director of FeMA, who was charged 
with contributing to illegal deforestation by issu-
ing environmental licenses in protected areas. 
(Three main perpetrators have been jailed; other 
prosecutions are proceeding.)

Moreover, FeMA officials in the state govern-
ment that entered office in 2003 were accused of 
issuing environmental licenses and deforestation 
permits arbitrarily (such as by using alternative 
land cover maps to define the required propor-
tions of legal forest reserves) and of being neg-
ligent in enforcing environmental laws. Major 
problems with implementation of SLAPR include 
insufficient spatial coverage and automation, a 
possibility of falsified satellite images, FeMA’s 
insufficient human and technical capacity, incon-

sistent state and federal environmental legis-
lation, missing institutional cooperation, and 
inadequate transparency and control of FeMA 
activities (Lima and others 2005; Barbosa 2006).

FeMA has since been overhauled, and it 
intends to reinvigorate SLAPR (Araújo 2006). 
Meanwhile, the neighboring state of Goias is con-
sidering an alternative, possibly complementary 
approach to enforcing the forest reserve require-
ment. Like Mato Grosso, Goias has experienced 
an agriculture-led boom. Its private sector is 
interested in finding ways to continue to grow 
while complying with environmental laws. Com-
pliance would not only remove legal uncertain-
ties, it could also facilitate financing as well as 
exports to green global markets.

one possibility is to allow trading of forest 
reserve obligations. Doing so would allow farm-
ers who lack enough forest reserves to meet their 
obligations by paying to protect an equivalent 
amount of forest elsewhere. In principle, this 
approach could greatly reduce the cost of compli-
ance while boosting the environmental quality of 
the reserves (see chapter 6). But making it work 
will require building more reliable institutions for 
monitoring trades and tracking compliance.


