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Brazil has committed to reducing deforestation in the Amazon and has identified
target goals for 2020. A variety of environmental policies and tools are used to reduce
deforestation in the region, including payments for ecosystems services (PES). This
report analyzes whether payments for ecosystem services are a viable option for
supporting conservation and socio-economic goals in the Amazon. PES schemes provide
economic incentives in exchange for meeting an environmental goal. They have been
relatively successful in developed countries but have had limited applications or success
in developing contexts. This report identifies the agents and activities that drive
deforestation in the Brazilian Amazon and determines which of these may be suitable for
PES applications. It also provides a framework for analyzing current PES schemes in
order to draw out best practices and lessons learned which may be applied to future
program. PES schemes do have a role to play as one of the tools used in addressing
deforestation in the Amazon. They can be cheaper than indirect approaches but do face
some challenges in evaluation. Future PES applications may benefit from the lessons

learned in the early applications of these programs.
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Chapter 1: Introduction

Brazil has committed to reducing deforestation in the Amazon and has identified
targets to meet by 2020. One of the criticisms that Brazil has faced in its efforts to reduce
deforestation is a lack of a national strategy that it can apply in the region. In practice, a
variety of approaches are used with varying success throughout the region to support
environmental goals. Some initiatives aim for conservation and others for reforestation.
This report will analyze whether payments for ecosystem services specifically are a
viable option for supporting conservation and social-economic goals in the Amazon.

Payments for ecosystem services (PES) are schemes that provide economic
incentives to individuals or groups in exchange for an environmental goal such as
conservation. They have been used successfully in developed countries such as the
United States where they target conservation of vulnerable habitats on private pasture and
farm land. Costa Rica implemented one of the earliest examples of PES schemes in Latin
America and used these to support sustainable logging and conservation practices in the
forest. PES schemes have subsequently been applied in Mexico and more recently in the
Amazon. ldentifying some of the lessons learned from these early applications can
provide some guidance to future applications of these programs.

This report connects the components and objectives of PES schemes with the
realities of which agents and activities driving deforestation the Amazon. It questions
whether current applications are appropriately structured and targeting the right groups
which manly only have a minimal impact on the environment. Future iterations of PES
schemes might be successful with more targeted applications in order to maximize the
potential to achieve environmental outcomes. PES schemes can also move from local and

limited applications to become a part of larger strategies to address deforestation under



the auspices of programs like the United Nation’s program on reducing emissions from
deforestation and degradation in developing countries (REDD+). Recent changes to the
REDD+ program have made it possible to include PES schemes as one of the tools to
address deforestation. PES schemes that are used within the REDD+ program stand to
benefit from the expertise and resources that the program brings.

In order to determine how best to apply PES schemes in the Amazon moving
forward, this report analyses deforestation drivers in the region. A literature review was
conducted with the objective of identifying the principle agents and activities that drive
deforestation in the Brazilian Amazon. There was both consensus and debate about the
role that different agents and activities play on deforestation historically and currently,
and their potential role in the future. A review of PES schemes was also conducted in
order to identify the key components, best practices, and challenges of PES schemes.
This framework was then applied to analyze current applications of PES schemes in the
Amazon in order to determine which components have been effective and which may
require adjustments for future applications in the region. Lessons learned were identified
from the analysis of this material

This report is organized into five chapters that analyze this topic. Chapter two
provides a history and background on the agents and activities that contribute to
deforestation in the Amazon. It identifies which groups and activities play a larger role in
deforestation and which may be suitable targets for PES schemes. Chapter three outlines
the components and challenges in the structures of PES schemes. Chapter four analyzes
current PES scheme applications in the Brazilian Amazon and the possibility of
incorporating these into broader REDD+ frameworks. Chapter five draws out the lessons
learned from recent applications and best practices in order to determine some possible

next steps in the field.



Chapter 2. Human impact in the Brazilian Amazon

The Amazon rainforest has critical economic andrenmental implications not
only for Brazil but for the health of the entireapkt. Often referred to as the “lungs of the
planet” because of the leading role it plays irboarstorage and climate regulation, the
Amazon rainforest is threatened by rapid land cayemge (Ferreira et. al., 2007). The
Amazon rainforest incorporates an area of over fm#ion square kilometers or
approximately 40 percent of Brazil’s total terrigand also accounts for about 60 percent
of the world’s remaining tropical rainforests (Caanp2005; Laurance et. al, 2002). The
region discussed in this chapter is limited to tegal Amazon, which is a political
definition that includes states with more savaniaakl cover than forest.

Human impact can be felt throughout the foreshim form of deforestation. The
1990s were a significant period of high deforestatwhich average rates of about 2
million square hectares a year (Laurance et. @220 Before analyzing payments for
ecosystem services (PES) as tools that supportep@i®n in the Amazon, it is
important to understand the agents and activities perpetuate deforestation in the
region. An understanding of the forces that drieéotestation can help PES proponents

determine the most impactful applications of thieeds within the Brazilian Amazon.

DEFORESTATION IN THE BRAZILIAN AMAZON

Brazil has faced increasing pressure from otheionsit and international
organizations to address deforestation in the Amaggion over the years. In response,
the Brazilian government has committed to redudefprestation to historically low

levels by 2020.



M easuring deforestation levels

There are few different definitions to deforestatiwhich can lead to different
ways of measuring it. Generally, deforestationdgsd to discuss different types of forest
loss, however problems arise as different ageneiesh record data on deforestation use
different definitions and thus collect differenttea (Cleuren, 2001). Thénstituto
Nacional de Pesquisas Espaci@¢ational Institute of Space Research or INPE)neesf
deforestation as the “conversion of areas of pnynfiarest by human activities aiming at
the development of agriculture/cattle ranching \étotis, as detected by orbiting
satellites” (Margulis, 2004). The deforestationaddr this project comes entirely from
Project PRODES, an initiative of INPE, thereforestis the only definition this report
will address. It should be noted, however, that ENifas been criticized for possibly
overestimating the extent of deforestation (Maig2004).

The 1990s saw high rates of deforestation in tgenewith the highest absolute
rate of deforestation during this period (Lauranee al., 2002). Concern over
deforestation began in the 1980s and policies bégahrectly address deforestation in
1988 (Andersen et al., 2002). The Brundtland Reptsd put conservation into the
forefront by linking poverty and conservation (Wend2005). Environmental policies
that address both components have been promotesl sin

Deforestation is most prominent in what is knowntlas arc of deforestation,
which is in the southeastern part of the Legal AomatDurieux, 2003). Here, 221
municipalities, covering over 3 million square kileters are responsible for about 92

percent of all deforestation (Ferreira et al., 2007

I mpact of deforestation

The impacts of deforestation are multidimensiondhe Amazon plays a

significant role in climate regulation and land ebas could have large-scale detrimental
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effects on climate (Durieux et al, 2003). Additibnaenefits that are lost with
deforestation include: water and nutrient recyclifige control, erosion control and
watershed protection, carbon storage, and biodtyer@ndersen, et. al, 2002).
Deforestation can also be a cyclical process, @spedn terms of migration. Rural
settlers push the frontier further in search odlafter exhausting already poor-quality

land that will only yield a couple of years of csofBilsborrow, 2002).

KEY AGENTSOF DEFORESTATION IN THE AMAZON

The population of the Amazon today is comprisedhefindigenous groups who
have called the forest home for centuries, desee#add European pioneers in search of
economic wealth in the forest, migrants from catatibpn schemes organized by the
Brazilian government, small and large landownensl aural migrants who continue to
push the frontier further and further. Some of ¢hgeoups have played a larger role in
driving deforestation than others. It is importemunderstand the role that these groups
play in deforestation in order to determine whapligations of PES schemes might be

more effective than others.

I ndigenous groups

Indigenous groups have long occupied the Amazoncantinue to do so to this
day. The Amazon indigenous population represerstiaal constituency for managing
the rainforest. Today, indigenous groups represemti about one percent of the
Amazon’s population and live in 400 recognized ardat cover approximately 1 million
square kilometers or about 21 percent of the Beawihmazon region (Schwartzman &
Zimmerman, 2005). Over time, indigenous groups hgaieed greater protections from
the governments through recognition of indigenaustobries within the Amazon. In the
1988 Brazilian Constitution, instituted after thditary dictatorship, indigenous groups

6



received land rights, although mineral and watghts continued to belong to the
government (Schwartzman & Zimmerman, 2005).

Indigenous groups have occupied the Amazon for ghwods of years. People
reached the upper Amazon at approximately 4,000. BuRl then created small
settlements in the region at 3,000 B.P. (Moran,1)98ver time, indigenous groups have
used the land in different ways. Hunting and gatiggifishing, and agriculture have been
employed throughout the forest (Moran, 1981). Thereome debate about whether the
impact of indigenous groups has been negligiblerpto European contact however.
Evidence of charcoal content throughout Amazonssioitlicate that slash and burn by
indigenous groups was more widespread than ondevbdl (Deneven, 1992). This
contends the ideas that indigenous groups haveysllwaen the best stewards of the
Amazon rainforest, ideas that are sometimes praioetighin the environmental
movement. The population was transformed by Eunomeetact and settlement and at
only one percent of the Amazon’s population todagtigenous groups are not driving a
lot of the changes in the forest. Indigenous grobefre and after European contact
utilized slash and burn. These practices along loitly fallow periods can be sustainable
within limits (Moran, 1981). The economic benefifslogging and extractive activities
change the appeal of practicing sustainable adgui@ll for indigenous communities,
however.

The Kayapdé and Xingu indigenous communities provid® examples of
resource management in the Brazilian Amazon. Thgapg@, found mostly in Para and
Mato Grosso, have used their land rights to gramtrolled logging and mining in
exchange for payments which are sometimes inveistetthe protection of the land
(Schwartzman & Zimmerman, 2005). The Xingu haveo alsed their land rights for

economic gain but to a different extent. Insteadalbdwing logging and extractive
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activities, the Xingu have partnered with two grewgnd seen economic benefits from
creating a research station and ecological resamdeto pursue sustainable harvesting of
organic honey (Schwartzman & Zimmerman, 2005).

Indigenous groups do not represent a large portibnhe population in the
Amazon but economic incentives could be used asoa tb encourage sustainable

management of land within indigenous territories.

Traditional populations

European contact in the Brazilian Amazon broughpypation changes to the
region. The individuals who settled in the Amazéteracontact and prior to the Brazilian
government’s colonization schemes will be refet@ds traditional populations of the
forest. This group’s primary impact on the foresin the form of extractive activities.

There were early European efforts to increaseesettht in the Amazon region
that did not prove fruitful. During the colonial noed, the Portuguese found success in
Northern Brazil with plantation agriculture butléd in their attempt to bring plantations
to the Amazon rainforest (Moran, 1981). The limitdtcess of plantations meant that
larger populations could not be supported in thea2om. Because plantation practices
did not spread during this period, deforestatiors Woav and mostly concentrated along
waterways (Andersen et al., 2002).

Where the Portuguese failed to create a plantatomomy, the Jesuits attempted
to find success through missions in the region.s€hmissions employed indigenous
labor and focused mostly on subsistence and exjpops such as manioc, rice, beans,
fruit trees, tobacco, and sugar cane (Moran, 198§ key is that the focus was on

subsistence and not surplus. The mission systerdemadder Portuguese regent Pombal



and during this period deforestation was also amum because the missions had to pay
tithes which discouraged surpluses and the cleafiaglditional land (Moran, 1981).

Descendants of these early European settlements besome known as the
traditional population of the Amazon, which is dist from colonists. One distinction of
the group is that traditional populations have dieeland uses that include extractive
activities and which all contribute less to deféaéisn than other groups (Caviglia-Harris
& Sills, 2005). Although this group may partaketypically subsistence activities, there
is a history exploitation of flora and fauna fromst group. During the colonial period,
this group over-extracted fruits, nuts, tree spmash as clove, and animals for their fat,
oil, and eggs (Moran, 1981).

Both indigenous groups and traditional populatitrase conventionally been
thought of as having minimal impact on the Amazores$t. Evidence shows that this has
not always been the case. Although extraction etsritally, exploited forest resources,
today it does not have as large of an impact asr@bonomic activities in the Amazon.
PES targeting these groups may not be very effedtiv achieving added value to
environmental goals if the groups are generally diating activities that should be

reduced.

Colonists & colonization schemes

Colonization schemes throughout Brazilian histayéhattempted to populate the
vast land of the Amazon region with limited succeBse colonization schemes of the
colonial period did not dramatically increase p@pioin in the forest as did the efforts of
the Brazilian government in the 1970s and 1980dor@ration schemes helped to fuel
population growth throughout the Amazonian regidAopulation grew almost

everywhere throughout the region in the 1970s botved down in the mid-1980s
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(Andersen et al, 2002). A recession in the 1980svesl overall growth and frontier
expansion, although rural GDP continued growingirduthis time as urban GDP fell
(Andersen et al, 2002).

After the failed efforts to establish plantatiooeomies in the Amazon during the
colonial period, emigration to the region was emagad but did not take off until after
the government-sponsored colonization schemeseof #60s. After World War I, there
was some government-supported migration into theazon where colonists practiced
subsistence agriculture and limited extractivevaats (Moran, 1981). During the 1960s,
there was a renewed focus on the economic develdpwofethe interior of Brazil.
Operation Amazonia was a set of policies that stppothe development and
colonization of the Amazon region. It provided &séo credit, tax breaks, and land
allocations among other incentives for Amazoniavetigpment projects (Andersen et al.,
2002). Access deeper into the rainforest also becaasier during this period.
Government-sponsored projects to create new highwayp the Amazon pushed the
frontier further into the forest (Anderson et a)02). Government policy called for the
construction of ports and supported investmentagrculture, industry, and livestock
(Moran, 1981).

The colonization schemes during this period opaheddoors to population and
economic growth in the Amazon. Prospective colanigtre drawn to the region thanks
to an attractive benefits package that included,ldinancing, stipends to cover the lag
until crops appeared, houses, schools, and meddicéties (Moran, 1981). Subsidies to
agricultural projects also increased settlementthenregion. Cattle ranching, logging,
mining, and the construction of dams all playedla m deforestation during this period
(Andersen et al, 2002). The concerns over the éutifirthe forest began emerging as a

result of the changes brought upon the Amazon ésetigroups.
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Projects that encourage settlement continue irgoptiesent. During 2000-2003,
Avanca Brasilwas another attempt to further investment into rigion. This project
involved funding for infrastructure such as rodoisdges, and ports as well as schools,
health and sanitation facilities (Andersen et aD02). Infrastructure such as roads
requires the clearing of forest and in turn faaiks access further and further into the
forest. It is no surprise then that continued degtation is anticipated as a result of these
projects (Andersen et al., 2002).

Addressing deforestation from this group seemsettmm-fold. First, facilitating
population growth in the Amazon requires infrastoe and incentives which serve as
draw for more and more colonists. Second, oncevididals have settled, their activities
may lead to deforestation in the areas they settleES schemes may have a role to play

in mitigating the activities that lead to deforésta in some of these regions.

Small and large landowners

Another set of agents key to understanding defatiestin the Amazon are small
and large landholders. Large landholders in pddicplay a more significant role in
deforestation compared to small landholders, apcetls a relationship between the two
in terms of how land is accumulated in the Amazon.

Government-sponsored colonization schemes promittedgrowth of a small
landholder class in the Amazon. The frontier wasa@d by small-landholding families
(Carr, 2009). This was a part of a larger moventeralleviate poverty in other parts of
Brazil and also promoted outward-looking policiea terms of development.
Colonization schemes encouraged small landholdittgvation in order to develop a sort
of “bread basket” region in the Amazon that coutdvide export staples for the rest of

the country (Moran, 1981). This was not difficuit implement. Startup costs for small
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landholders are low and the labor required is sahgensive as with larger plots of land
(Cleuren, 2001). Although each may hold small ptfttand, the cumulative effects are
larger. In some states such as Para, a large pasfidorest clearings are attributed to
small landholders (Walker et al., 2009). These wiaktion efforts of small landholders
set the stage for landholder to accumulate lamgddarger plots of land.

Land cleared for small plots and the nature of cadpure feasibility in the
Amazon leads to larger land accumulation. Smaltitetders cultivate land until it no
longer provides sustainable yields and then seédl iarger landholders (Campari, 2005).
This group has more financial resources to intgnisihd use and continue to make it
productive, or convert it to pasture for cattlentlaconcentration is visible throughout the
Amazon. In some states, land concentration is 256emt higher than in other Brazilian
states and deforestation is also intense in thesses aof concentrated ownership (Ferreira
et al., 2007). A great portion of this titled laisdused for cattle ranching. Approximately
42 percent of owned land is used for pasture wigatgr concentrations in Maranhao and
Mato Grosso (42 and 43 percent respectively) timaAdre and Amazonas (19 and 16
percent) (Lentini et al., 2003). These large landéis play a significant role in
deforestation through the various activities thaytengage in such as cattle ranching and
large-scale agriculture. They are responsible fdisproportionate share of deforestation
in the Amazon (Walker et al., 2009).

While initial deforestation from these agents mayé come from clearing for
small landholding, the larger concern involves dlogvities that perpetuate deforestation
on a wider scale. One possible strategy to redatmestation is to target specific agents.
Small landholders have different needs than latgadholders. Initiatives like PES
schemes can play a role by focusing on providingnemic incentives to promote

conservation to a target population.
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Rural migrants

Despite the expansive territory, there are conaéintrs of population throughout
the region. Census data shows that over two-tlefdee Amazon’s population lives in
urban areas and the remainder in rural areas (&atcal., 2007). Although most people
in the Amazon live in urban areas, rural settleesheving the largest sustained impact on
the forest as they migrate throughout the regiorsaarch of cultivatable land. Rural
migration, significantly more so than urban migvati correlates strongly with
deforestation in the region (Laurance et al., 20B2yure 1 shows how most of the
Amazon is characterized by low-density, rural settnt. Areas with higher population
density are in or around state capitals and masdting the north-west portion of the
region. This is important to note because impleat@n of PEs schemes may have a
great impact in rural areas where deforestatiomase a risk than in urban areas where

population is concentrated.
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Figure 1: Population density in Amazon states (2010

These rural settlers that push the frontier of Amazon are having a greater
detrimental impact on the forest than later settlarthat they are more likely to clear
significant portions of the land in the places tiseytle (Laurance et al., 2002). From the
1970s forward, population grew at about five petcgryear thanks to the variety of
government incentives offered during the colonmaschemes (Andersen et al, 2002).

Agents and their interactions with the environmieate varying effects on the
Amazon forest. Population and infrastructure seempldy a role in driving deforestation
in the region. Spatial analysis research has shbatpopulation density, construction of
highways, distance to roads, and dry-season sg\agt contributing toward increasing

14



deforestation (Laurance et. al, 2002; Pfaff, 199®9)s implies that access into the forest
facilitates deforestation. The current and futuopwation of the Amazon will continue

to contribute to deforestation without restrictifugther access into the forest, providing
incentives for conservation or economic alternatite clearing the forest. PES schemes

can play a role in providing incentives for somehase agents.

KEY ACTIVITIESTHAT DRIVE DEFORESTATION IN THE AMAZON

The activities in which agents participate drivéfedent levels of deforestation.
The economy of the Amazon forest has oscillatednfrgubsistence to export
commodities throughout history. Some activitiegshsas converting land to pasture for
cattle and livestock, play a more significant rthan others. PES scheme designs that
aim to promote conservation should target the #iets/ that are a larger threat to
conservation but that are also economically feastbl compensate through financial

incentives.

Subsistence and extractive activities

The history of human impact in the Amazon has mgosden characterized by
subsistence agriculture and extractive activitiesil the recent decades. Indigenous
groups practice subsistence agriculture in the iomssand prior to European contact.
During the colonial period there was more of a foom extractive activities of forest
flora and fauna leading to the local extinctiorsofne animals during this period (Moran,
1981). Extractive activities required a particltard of colonist resilient to the nature of
work and also led to the exploitation of these peasive wealth-seekers. These activities
were mostly seasonal, requiring access to finamesdurces or credit to sustain periods

without income (Moran, 1981).
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Rubber

The rubber boom created a fervor and excitementeaith in the Amazon forest.
Until vulcanization was invented, rubber use wasiteéd to indigenous use for sport,
foot-coverings, erasers, surgical tubing, and vpatexf capes (Moran, 1981). Even
though rubber traders went deep into the foresetivas no additional investments made
to sustain livelihoods in the region or any focus long-term development (Moran,
1981). One of the most notable examples of the eultoom was in Henry Ford’s
Fordlandia. In order to compete with rubber prieesl secure a strong supply, Ford
received 10,000 square kilometers and planted 800Qibber trees which were exploited
until a fungus outbreak decimated production andéterned the land to the Brazilian
government (Moran, 1981).

There was a boom and bust nature to rubber duhigy geriod. Fordlandia
exemplified both the boom and the bust but thieafiso occurred on a smaller scale.
Rubber made some prospectors wealthy during aelinpteriod, but it did not sustain
development in the region, and did not make a gngjaact on deforestation (Andersen et
al., 2002). Following the bust, the Brazilian ecayoshifted its focus to another region.

Rubber extraction continues today but not at aestcaserve as a driver of deforestation.

Cattleranching

Cattle ranching is the most important economicvégtiin the Amazon region.
The cattle herds in the Amazon are large and ptagtthanks to cheap land (Walker et
al, 2009). Land cover data shows that pasture ikatige largest portion of land cover in

the Amazon. There are approximately 719,000 sgkilometers of land cover identified
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as accumulated deforestation in 2008 and pastune dapresented approximately 83
percent of this arédEMBRAPA-INPE, 2011).

Government policies and new laws allowed for thpagsion of cattle ranching.
Government provided companies with subsidies arcex@mptions for agriculture and
livestock investments in the Amazon (Walker et 2009). One of the principle reasons
why cattle ranching has succeeded in the regitsedause of access to cheap land which
in turn has helped to turn cattle ranching fromegional activity to one that exports to
other parts of the country (Walker et al, 2009)fdbestation is a concern when it comes
to cattle ranching because it is an extensive ggdhat requires clearing of large
expanses of land (Moran, 1981). There are apprdgign&0 million animals in the
Amazon which represent about one-third of all naldivestock (Walker et al, 2009).
The concentration of cattle ranching in the Amabas formed a type of “cattle arc”
frontier (Walker et al., 2009).

The economics of cattle ranching involves largedtaniders and a significant
amount of financial resources. The scale of PE®rsels may be too small to serve as

viable incentives to change the behaviors of agiattsparticipate in this activity.

Agriculture

Another major activity responsible for land clearin the Amazon is agriculture.
Soy farming in particular generates great revemuthé region and means that Brazil
supplies 27 percent of the world’s total soy hary®galker et al, 2009). Government
policies of infrastructure investments and genetindifications of plants, make them
more suitable for conditions in the Amazon (Walkegrl, 2009). Demand is expected to

continue growing from markets in China as well rasf demand to use soy for livestock

1 calculated by adding percentages of land covecléar pasture, secondary growth, shrub pasture,
regeneration with pasture, and pasture with expesis from EMBRAPA-INPE 2011 report.
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feed (Walker et al., 2009). Like with cattle, theis also a “soy frontier” with a
concentration of farming in the Center South statésMato Grosso, Rondonia,
Tocantins, and Para (Walker et al., 2009). Agrigeltcan contribute to increasing
deforestation levels in the Amazon. Soy bean fagnfor example, provides further
incentives to build additional highways which serags a catalyst for deforestation
throughout the forest (Fearnside, 2008).

Agriculture provides a large economic benefit te thgion but its impact on land
cover is not as significant as that of cattle ramghAccording to satellite data gathered
from 2008, annual crops constitute only 4.9 peragnfand cover (EMBRAPA-INPE,
2011). Incentives that make it easier to profitnfreast landholdings Access to cheap
vast land has helped fuel the soy frontier (Wakkdeal., 2009). Incentives such as PES
schemes may not be large enough to compensateighly Iprofitable agricultural or
cattle-ranching activities but they may be helpfuldecelerating the accumulation of

larger and larger tracts of land by agents pasdiong in these activities.

L ogging

Logging is another driver of deforestation but dshistorically not been a very
significant one. Government regulation and incexgihhave a potential role to play in
keeping this activity from becoming a contributiiagtor to deforestation.

The Amazon is vast and provides a setting for Betal and illegal logging
activity. The abundance of land and difficulty agated with enforcement and
monitoring of this activity allows for logging thughout the region and there is a concern
that it is spreading (Barreto et al., 1997). lllelggging is a real problem and indigenous
lands can be particularly vulnerable to this atfi¢Moran, 1981). Access to cheap and

vast expanses of land contributes to the easeguofing. Some loggers entice farmers
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with payments for the right to cut trees on thaind and the farmers in turn are also
motivated by the potential infrastructure loggergdp such as roads (Andersen et al.,
2002). Roads in turn perpetuate deforestation byiging easier access into the forest.
Even though logging is not a significant driverdefforestation, there is potential
to limit its scale even further. Research indicabeg planned forest management can be
more productive and profitable and less wastefahtbnplanned logging, but it is also
more costly (Barreto et al., 1997). Providing fioi@h incentives to encourage planned
logging may be a niche that PES schemes can ifilarf€ial incentives could be used to
encourage planned timber harvest in designatednsgn order to keep illicit logging
activity from spreading to other regions. Therens®do be some movement toward
encouraging managed logging in that the governinastmoved in recent years to create
managed timber regions (Andersen et al., 2002)ulRRégn and incentives should be

explored further as mechanisms to limit future @itseof logging.

CONCLUSION

The Brazilian government has made a commitmentutd ceforestation. By
2020, the government has pledged to reduce deddi@sto 20 percent of the rate from
1996-2005 (Nepstad et. al, 2009). Indeed, receuurte from Brazil seem to indicate that
progress is being made. INPE reports that defdrestaates have been declining and
2012 had the lowest rates in 24 years (BBC News2R0-or deforestation to continue to
decline, policies should aim to address the mutifsictors driving the process in the
region.

There are multiple agents and activities that ddeéorestation throughout the
region. Analyzing the factors can help to determvilere PES schemes may or may not

be suitable for mitigating deforestation. Some &geand activities play a more
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significant role than others in deforestation. Ttiadal populations, indigenous groups
are not contributing as much to the deforestataoml$cape as large landowners clearing
land for cattle pastures. Identifying which groape feasible targets and which activities
can be regulated via financial incentives will eyko determining the success of PES
schemes in the Brazilian Amazon. The next chapiéroutline the key elements of
payments for ecosystem services and highlight pesttices that may be applicable to

this region.
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Chapter 3: Paymentsfor Ecosystem Services. A responseto
conservation

Payments for ecosystem services (PES) are an ihmevaesponse to
environmental conservation around the world. InBn&zilian Amazon, they represent an
opportunity to complement existing environmentdbe$ to protect the forest. They are
typically a direct approach to address specificd&irof environmental impact. PES
schemes can also support sustainable developmémramide poor, rural communities
with additional income. While primarily found in weoped countries, PES schemes
represent an opportunity for developing countrige Brazil to complement existing
conservation efforts.

Definition

A typical PES scheme includes four key featuresasar who pays for the
ecosystem services (Wunder, 2005); a provider tabgafeguard the ecosystem services
directly (Wunder et al., 2008); an agreed-upon npayt (Ferraro & Kiss, 2002); and an
environmental goal or a unit of the environmentspreed in exchange for payment
(Ferraro & Simpson, 2002). The users can vary inmseof income levels and
occupations. Providers can come from the privatputnlic sector or some combination
of both. Examples of ecosystem services that apécdlly included in negotiation
agreements include biodiversity, carbon storagdemshed protection, and aesthetics
(Wunder, 2005).

Essential to PES schemes are the commodificatiomabdral resources and
qualifying ecosystem services such as biodiveraityl carbon storage as economic
goods. The global scarcity of these types of edesyservices makes them suitable for

trading on the market (Wunder, 2005). Additionatlye economic goods in the form of
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ecosystem services found in the Amazon are finite isreplaceable. Valuation can be

difficult to pinpoint as many different ecosysterangces can be included in this

calculation. One approach is to calculate carbackst There are estimates that the
Amazon stores about 100 billion tons of carbon,clvhs threatened by activities such as
forest clearing for logging and livestock (Fearesi@008). Another approach is to take
the value of direct resources like timber, indirgatues (functions of the forest), the

expected value of benefits from the forest, and ¢kistence value (Pearce, 2002).
Practical applications of these theoretical apdneacare a challenge as it can very
difficult and subjective to value different ecogrstcomponents.

Although Brazil has seen increased economic powe¥, Amazon region in
particular remains relatively poor compared to tést of the nation and a position to
argue for charging for the ecosystem servicesatvigdes. Ecosystems like the Amazon
provide vital global benefits, which are typicalbpncentrated in mostly low-income
countries that are not well-positioned to provithenh for free (Ferarro & Simpson,
2002). Brazil's GDP per capita in 2010 was US$18,99nited Nations, 2013) and
poverty has decreased from 30.8 percent of the latpa in 2005 to 21.4 percent in
2009 (World Bank, 2009). Amazonian states contabaibout 13.5 percent to national
GDP (IBGE, 2009). The economic output across theaZon state varies greatly. For
example, in 2010 the GDP per capita in Maranhdo W&$4,062 and $11,585 in Mato
Grossé (IBGE, 2010). Understanding these disparities imalp identify areas that may
benefit the most from the potential poverty alléwea aspects of PES schemes. PES

payments give individuals the economic incentiveitotect natural resources and have

2 Calculated GDP per capita from IBGE Estados amyeding to US dollars using December 2010 rate at
WwWw.x-rates.com
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the potential to supplement income levels in thggare that could stand to benefit from
increasing incomes.

While there are several options to protect and ewesenvironmental resources,
PES schemes are a more direct solution to addgessimservation. One alternative is an
indirect conservation approach, such as eco-tousgmnch has been criticized for having
limited success and challenges to implementatierr@fo & Simpson, 2002). Direct
approaches however hold more weight in terms aie:alWould-be users or donors are
more likely to fund direct efforts like PES becaubey are a more cost-effective
approach (Ferraro & Simpson, 2002). The processegbtiation of payments helps to
bring into alignment the potentially opposing imsis of users and providers. PES
schemes recognize that sellers or providers hatrenspfor land use therefore payments
must incorporate the trade-offs and conflictingerests between users and providers
(Wunder, 2005). Through negotiation, users andigess attempt to achieve an optimal
payment and reduce transaction costs. High transactsts involved when negotiating
with many providers, however, could pose a big lenge for PES schemes (Wunder,
2005). Active participation in the process of bamgeg may also build more ownership
over goals.

There are a few inherent assumptions or conditibas enable PES schemes.
First, there is an assumption that there are wilbnyers and sellers for these ecosystem
services and payments (Ferraro & Kiss, 2002). Gribeokey features of PES schemes is
that they are voluntary and thus patrticipation asight through economic incentive.
Another assumption is that ecosystem providersautbmatically engage in eco-friendly
activities given the payments (Ferraro & SimpsddiD2). While payments are given on
the condition that particular environmental objeesi are met, monitoring is still a

necessary component of managing PES schemes. @memlirect nature of these
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payments, there is an incentive, however, for #er to monitor and ensure compliance.
Additionally, providers have competing choices olamd use (Wunder, 2005). This
choice enables users to provide a comparable oe mtbractive payment in return for
conserving the resource based on the opportungit @ shifting land use activities. PES
schemes use active participation and give moreraond ecosystem providers to
negotiate payments from users. Active negotiatian build greater ownership of PES
goals and this process can potentially lay the diation for greater success than indirect

programs with less ownership over goals.

Examples of applications

Payments for ecosystem services are more previaletgveloped countries than
they are in the developing world. The United Stafl@epartment of Agriculture’s
(USDA) Conservation Reserve Program (CRP) is a premh example of a PES scheme
in the U.S. The program is a voluntary initiativenfled by the Farm Service Agency
(user), that pays farmers (ecosystem providerdpr@ayments and technical assistance
(transaction) enrolled in the program to “plantdeterm, resource conserving covers to
improve quality of water, control soil erosion, atielvelop wildlife habitat” (ecosystem
service) (USDA—Fact Sheet, 2013). This direct apphois voluntary for participants,
payments are structured based on productivity ef ldnd, lands are prioritized by
environmental services offered, and contract emetit ranges from 10 to 15 years
(USDA—Fact Sheet, 2013). The program has beenfatte$ince 1985 and serves as an
added support for farmers in years of crop failfiee Silver Lining, 2012) Note that this
program is administered by the USDA and not anrenment-focused agency like the
Environmental Protection Agency. This seems to askedge the value of protecting

and preserving environmentally sensitive land thgloumanagement by an agency
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charged with “expand[ing] economic opportunity thgb innovation” (USDA website,
2013) rather than one like the EPA which seemdag @n enforcement and compliance
role in environmental protection. USDA’s managempaositions CRP primarily as an
economic initiative and secondarily as an environtaleone.

PES schemes are not entirely unknown in Brazildoetmostly in the early stages
of development. The Inter-American Development B&M) is currently supporting
PES initiatives in the Atlantic Forest region ofaBil. The project, currently in the early
stages, will be supported by approximately $26.lfioniin IDB financing. One of the
stated outputs is to create a private conservatiitnand pilot a PES scheme in the states
of Sao Paulo, Minas Gerais, and Rio de Janeiro (3B 2).

There are a few examples of PES schemes in oth@m Aanerican countries
including Costa Rica and Mexico. In Costa Rica, segmm pays users for
environmentally friendly practices including sustble logging and conservation
(Pagiola et al., 2005). The Costa Rican examptmésof the earliest implementations of
PES schemes in Latin America and it is not withaiiticism. Perhaps due to its early
development and need for adjustments, the paymemder this scheme have been
criticized for being too high (Ferraro & SimpsorQ02). Revisiting payment levels at
specified periods might help to overcome inflategirpent prices over time. Flexibility to
PES schemes seems to be necessary as paymentdedetcale may need to be re-

visited throughout a program’s horizon.

Key components of PES schemes

The four key components of PES schemes are usersders, a payment, and an
agreed-upon environmental goal. Negotiation is uslegh different interests and may

build ownership over goals. The interests of ther @sd provider differ in terms of how
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much each is willing to pay or how they value thvionmental goal. The provider
wants to get a larger payment while the user wamtsay less. Negotiation helps the

parties to reach a middle point.

Users

The users, donors, or buyers in a PES scheme y&@éfit directly or indirectly
from the ecosystem services. Users can be privapeildic entities such as government
agencies, civil society, or even companies. Thexdanefits and risks involved when the
government acts as the primary user. Governmentyedd its power and funding to
implement larger scale projects but programs wigexeernment acts as the user may be
vulnerable to changes in policy or officials (Boetdal., 2009). PES systems are likely to
be more effective when the users are directly weolin the financing of these schemes.
Creating intermediaries or additional layers betw#e users and providers may alter
incentives. When government acts as an intermedthey direct users may have less
incentive to monitor compliance with program godWunder et al., 2008). The
effectiveness and reputation of governments may ®aaross regions and participation
may either bring credibility to a project or suspit Government can also play an
enforcement and management role but this role nedinbted depending on the strength
of government institutions.

There are limits to how many users can be includdRES schemes and there is a
potential for free-riding with a higher number adrficipants. For example, not all users
who enjoy the benefits of clean air around the daevbuld be willing to pay for it and
make payments to PES schemes supporting foresem@ti®n. Some however, are
willing to pay for the goods that many enjoy evbaugh free-riding may be an issue. If

the number of users is very high, government fimanthrough required fees, may help
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to eliminate or reduce free-riding (Wunder et @0D08). The governments of Mexico,
China, and Costa Rica collect taxes in order to fmmyPES schemes within their
countries (Wunder, 2005). Mandating fees might behallenge however if there is a
potential issue in whether the users have thetylbdipay or not. In the U.S., the USDA
and Farm Services Agency acts as the user or boyédre sense that they provide
payments to farmers in exchange for conservati@sgander the Conservation Reserve

Program.

Providers

The providers are typically those individuals onoounities benefitting directly
from the ecosystem services through their dailyvaigtand interaction. Under PES
schemes, they are charged with guarding or comggrthe agreed-upon ecosystem
services in exchange for payments.

Although PES schemes are sometimes seen as p@leniation strategies, the
poorest of the poor are not necessarily those dteatd to benefit the most from these
initiatives. Indeed PES schemes tend to favor thwadie access to capital especially in
terms of tenure rights (Wunder, 2005). PES scheaoesowever hold the potential for
poverty reduction and could help increase the iretewels of regions like the Brazilian
Amazon. Arguments supporting PES state that thepau development by increasing
cash flows and giving providers access to additisnarces of income (Ferraro & Kiss,
2002). Not all providers of ecosystem services, éw@v, are in fact poor. Residents in
Guatemalan PES scheme target areas tend to bevpderCosta Rican participants are
wealthier (Pagiola et al., 2005). If poverty allion is an intended goal of a PES
scheme, the design phase must assess the socioecatatus of the targeted population

alongside valuing the ecosystem services.
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There is an assumption that the payments themseddese poverty by simply
increasing income but this is limited by how mareople, and especially whether the
poor, are able to participate (Pagiola et al., 2006e poor, however, might not be the
best-case providers for PES schemes in all ciramiss. They may not constitute
enough of a treat to the targeted ecosystem t@ seran ideal provider for these types of
transactions (Wunder, 2005). There is no one-sigeall strategy to designing PES
schemes and development needs to consider impadtsee@opulation in addition to the

environment.
Payment

PES schemes unlike other conservation approachmspiorate an economic
incentive or direct payment to the providers. Adbog to Wunder the payment can be
negotiated depending on the area targeted for ogatgmn, products from the area,
whether the goal is to restrict public or privase wr whether the PES initiative aims to
increase assets in the community (2005).

One of the concerns about issuing payments to g@eowiis in determining
whether payments should be made to those withopitoppate land titles. Payments
could potentially attract land squatters in the ZBian Amazon. Brazilian law allows
squatters to obtain formal titles after occupyiagd for ten years in order to redistribute
historically large landholdings (Andersen et ap2). PES scheme designs will need to
determine whether payment is contingent not justconservation goals but also on
property rights. Whether to enforce property riglots not is a challenge for PES
implementation (Ferraro & Simpson, 2002).

A component of appropriate payment is determinihgcty conservation activities

are within an ideal range for PES schemes and péanent levels are appropriate to
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induce voluntary participation and compliance wetivironmental goals. In determining

which activities are most appropriate for compensaand participation in PES schemes,
it is necessary to assess the value of differerd-lese options. The ideal activities to
finance via PES schemes are not those with theehkigir lowest returns, but rather those
in between and that are marginally more profitagh&inder, 2005). The price point for

payments should be more than the alternative, aghtive, land-use option for the

provider but less than the value of the user’s fiese that there is incentive to pay for it

(Pagiola et al., 2005). The level of payments foosystem services relies on the
opportunity costs of land-use. It may be more &ffitto adjust payments according to
varying opportunity costs in different locationgdhghout one region but this could

potentially pose implementation challenges (Wun2egs).

Implementing PES schemes across large areas mag itnditficult to calculate
multiple opportunity costs. Although there are méagtors to consider in deciding upon
an appropriate payment level, one of the benadifBES schemes is that a full economic
valuation is not necessary as negotiation of paysnegtween providers and users makes
it easier to determine payment levels (Wunder, 200fsorporating the participation of
providers throughout the design and implementattdnPES may help to ensure

compliance with environmental objectives.

Environmental goal

Enforcement and monitoring is necessary to enswargpliance with a variety
of possible environmental objectives. There arer fmain types of environmental
objectives which PES schemes attempt to achiewdmonasequestration and storage,
biodiversity protection, watershed protection, lerape aesthetic (Wunder, 2005).

Additionally, PES schemes can be tailored in sizé scope. They can be designed to
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protect large ecosystems or specific flora and dafferraro & Kiss, 2002). Monitoring
costs may increase with size and application gfegts.

Sustainable harvesting of forest products may laésocluded as a component of
PES schemes. One of the challenges with includitigides such as sustainable rubber-
tapping and nut-harvesting are that these activiiee not as valuable as other, more
harmful activities in the forest (Fearnside, 20(BES schemes could be used in these
instances to encourage sustainable practices gpdsrthey provider a higher value to
providers than the alternative of cutting down tbeest. PES schemes may be more
effective if they allow these activities and suppéant their value instead of completely
prohibiting forest-dwellers from this source of amse (Fearnside, 2008). Supplementing
the value of these activities may allow PES schetodanit the amount of extractive
resources sold without necessarily changing thenme earned from these activities.
There is, however, a risk that illegal activity mapntinue after PES scheme

implementation.

I mplementation and M anagement

There are some design considerations that nee@ taken into account when
implementing and managing PES schemes. Successphlementation may need to
incorporate not just current threats to environmeftndscapes but also anticipated
threats. PES schemes might be a good fit for looatihat are threatened but have not yet
reached an environmental tipping point (Wunder,300hese areas may be able to
serve as barriers to keep deforestation from adngrfarther. Instead of concentration
PES schemes on the arc of deforestation for examapbetter application might be to

locate them inside the arc to keep deforestatiom fadvancing into the interior.
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Implementation costs are also an important compoogmnlesign. The costs of
implementation may determine whether the poorest @mmunity, and thus those that
may benefit the most may be able to participata PES scheme or not. PES schemes
may be easier for large landowners to participatdat implementation and management
is easier when a scheme covers large pieces ofuathdfew owners versus smaller
pieces of land and many owners (Pagiola et al.4R20romoting systems that encourage
community management and enforcement may help &rcome the challenges of
working with many providers in a single PES scheswditionally, implementing and
managing PES schemes may be particularly difficultemote areas (Wunder, 2005).
Community management might help to overcome thélestges of working in remote
areas and PES schemes should consider includiegtiaes for community monitoring
and compliance. This could be especially applicabkreas like the Amazon.

Sustainability of PES schemes poses another margmechallenge. An ideal
PES scheme would be able to sustain itself witlisusentinuously paying providers for
the conservation goal, ideally in perpetuity (Feor& Kiss, 2002). Using payment
structures such as taxes or user fees may helpstais PES program payments in the
long-term but may be vulnerable to political larase changes. Because PES programs
are voluntary in nature, there may not be an esfbrequirement to continue payments

in perpetuity.
Evaluation

PES schemes are more efficient than other consemvetforts because they take
a direct approach. Incorporating the input of userd providers in the development,
implementation, and management of PES schemesesreatnership and a built-in

incentive for evaluation.
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There are environmental and socio-economic outcotneBES schemes that
should be evaluated. One of the advantages of RE&Tes is that they have built-in
feedback systems to ensure compliance. The usel@ors have an incentive to monitor
compliance with environmental goals, request change withhold payments if
compliance does not occur (Pagiola et al., 2008)jel8e imaging has been used to
document changes in the forest. On-the-ground dathering may also be helpful.
Google promotes community forest monitoring througk use of Android-powered
phones with cameras and GPS, and open source soffka the Open Data Kit (Birch,
2011). As technologies like smart phones becomapsreover time and more accessible
in developing countries, they may help to incremeease and cost of monitoring and
compliance. The Open Data Kit available at opendlatag is a tool that allows PES
providers to become active participants in evatuatdf program outcomes. The kit
provides free access to forms and data-gatherim aaganization tools via mobile
technology and is already used by indigenous graufise Amazon like the Surui people
who document illegal logging on their land (OpentdD&it website, 2013; Anokwa,
2011).

Measuring the amount of avoided deforestation imaor challenge for PES
schemes. In order to evaluate these types of pmegré is important to establish the
counter-factual, or what would have happened withthe intervention, however,
traditional evaluation concepts like control grouggsd randomization approaches are
difficult to implement in nature meaning that sisxenay simply be defined as not doing
any harm (Caplow et al., 2011). Avoided deforestatneasures are still fairly new and
thus PES schemes may face challenges in provingdffectiveness as these methods

continue to evolve.
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Another challenge of implementing successful PEBeses is the issue of
leakage. Leakage occurs when one area is set @sidmnservation efforts and then
deforestation activity shifts to a neighboring aiestead (Wunder, 2005). The challenge
for PES schemes in preventing or controlling leaisaigom occurring. This phenomenon
could potentially go unreported if evaluation of ’6Echemes does not incorporate the
effects of the program on surrounding regions. RE8luations should address these
concerns from the onset.

The second component of evaluation would be to labkow much better off
providers are after receiving payments through REBemes. Poverty alleviation is
another potential benefit that PES schemes canosup@pecifically, poverty relief
efforts in rural settings have a potentially largapact than in urban settings (Fearnside,
2003). This could be conducted through a qualigasimalysis of livelihood improvement
as well as quantitative measures of household mgsrand expenses. Evidence of some
PES schemes shows that payments can reduce thentaaiqueople below the poverty
line, create employment in the short-run, and leeimmunities build assets in the long
run (Wunder, 2005). In the long-run however, comsgon goals may reduce
employment in the region because keeping the fanetdct is less labor-intensive than
activities that alter the forest (Pagiola et a002).

Additional measures of success could look at themmoanity benefits that PES
schemes may provide. One unintended benefit to $#E8mes may be that they may
improve community structures. The process of nagjofj contracts and transaction costs
in designing PES schemes may increase the sog#hlcaf communities (Pagiola et al.,
2005). These efforts could support the developroéteadership in the community and
promote management of the programs within the comityiitself instead of relying on

outside organizations to maintain them. Making eoted efforts to increase social
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capital as a component of PES schemes may suppendlbprogram success (Wunder,

2005).

Challenges to implementation and success of PES schemes

Although PES schemes hold a lot of potential foppguting conservation and
socio-economic goals, there are a few challenges flave kept them from wide
implementation. Evaluation is critical to measurthg success of PES schemes but it is
not always easy. PES schemes require the capaditphitor compliance with the stated
environmental goals and this can come at a cogtrikpg on the number and types of
users and providers (Ferraro & Kiss, 2002). Masgrs and providers make it more
difficult to implement, manage, and evaluate PE®eBtes. At the same time,
incorporating many users into schemes may helpsare payments to providers.

Challenges arise when intermediaries or third esrtéct between users and
providers. These actors do not have the incentiyeravide monitoring and compliance
with environmental goals and thus the program meap\erall less effective (Wunder et
al., 2008). Moreover, there is a question of hoteaive these schemes may be when
institutional structures are weak. This is a vajigestion to ask if PES schemes are to be
implemented in regions not known to have strongommiment and compliance
institutions. For example, there is a risk that thkended protected resources may be
harvested illegally which may then require comp#osato stop the illegal activity
(Wunder, 2005). This raises an ethical questiowloéther funds should support illegal
actions and whether users would willingly providgeyments to these groups.

Another challenge is to determine whether to coreptnproviders that do not
have formal land titles as may be the case in maayginalized communities. PES

payments could support moving the poorest memidesscommunity out of poverty but
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these groups typically do not have land titleseAlatively, compensating land squatters
may increase the incentive for outsiders to movertiected regions (Wunder, 2005).
Efforts can be taken to mitigate the impact of $gua in regions like the Amazon.
Creating formal land reserves may help to reduealtaw and impact of squatters, act as
a barrier to stop deforestation, and support théem@ycle functions of the forest
(Fearnside, 2008).

Additional challenges include the fact that comntesi may have limited
experience negotiating contracts and there may itgetl opportunities for non-
agricultural investment or employment (Ferraro 84i2002). Creating and evaluating
mechanisms to support community leadership devetoprand supplementing income
for sustainable non-agricultural activities likebber-tapping and nut harvesting, when
available, may help to overcome these challengbs. Success of PES payments also
depends on whether the payments are high enougirdeiders to forgo alternative, and
environmentally harmful, land-use activities in davof conservation approaches and
whether enough providers are included in PES schdmeonstitute a critical mass to
alter the course of environmental degradation negion (Wunder, 2005). Achieving a
critical mass is important to the success of PESemes. It may not be possible,
however, to compensate all potential providerseddmg on the structures of payments
and programs (Wunder, 2005).

Another set of challenges for PES schemes is liggt may alter the environment
where they are implemented in unintended ways. fB8mes may call for shifts away
from agriculture in order to preserve the foreste@otential consequence of this move
is an increase in food prices as supply decre@agidla et al., 2005). Land prices and
holdings could also be affected by implementing PieSemes. PES schemes may

increase the value of the land, shifting ownergbipnore powerful groups and away
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from the land and resource poor, who stand to Iitettef most from such schemes
(Pagiola et al., 2004). The targeted resourcesdoservation may also be affected with
detrimental consequences. There is a potentidPEB schemes to displace biodiversity
loss to regions outside the limits of PES agreem@ferraro & Kiss, 2002). Institutional

enforcement mechanisms are important in this regarder to promote conservation

goals outside of PES implementation areas.

Despite the challenges, PES schemes can be desagdednplemented in order
to promote conservation and social goals. Providmgmunity incentives to monitoring
can ease some of the challenges that accompanyaéeal There are appropriate
applications of PES schemes in the Amazon depemfewhat the environmental goal is
and what role the agent or activity plays. Tailosgplications can potentially be more
effective at accomplishing these goals, althoughasueement and evaluation may

continue to pose a challenge.
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Chapter 4: PES and REDD+ Avoided deforestation approaches

There are several PES schemes in place within thazan. One of the earliest
examplesBolsa Florestawill be analyzed in this chapter for its strengtinsl weaknesses
in addressing deforestation in the state of Amagobhassons learned from this program
may be applicable to other PES schemes currentlplage or in development for
implementation in the Amazon. The program will ateanalyzed to determine whether
PES schemes can be an effective mechanism for REpjects. REDD+ is an
initiative of the United Nations that aims to reduemissions through reductions in
deforestation and degradation in developing coesitaind utilizes different mechanisms,
like PES schemes, to meet its objectives. REDD-paugdor PES schemes means more

resources for implementation and management ofdyitograms.

BoLsA FLORESTA, BRAZILIAN AMAZON

PES schemes are not completely unknown in the lBrazZ\mazon. Their impact
has remained limited but there are several exanipleste including th&olsa Floresta
program in the state of Amazonas. The program isaged by thé&undacdo Amazonas

SustentavelFAS) or Amazonas Sustainable Foundation.

Overview

Bolsa Florestas a PES scheme that provides monetary incentivesmmunities
that commit to conservation and sustainable cultwaof forest products in the state of
Amazonas, BraziBolsa Florestahas both environmental and socio-economic objestiv
with strengths and weaknesses. It specifically ei@rgtraditional and indigenous
communities with incentives to support health, edion, transportation, and
communication when families and communities in #edesignated zones commit to

zero-deforestatiorHundacdo Amazonas Sustentdvélerguntas e Respostas, 2013). One
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of the primary objectives of the program is to supfealth and education initiatives in
the state of Amazonas (Viana, 2008). The progrars &stablished by State Law no.
3.135, a law on climate change, environmental awasien and sustainable development
of the state of Amazonas. Article 5, no. Il estsiidis Bolsa Floresta as a payment for
environmental services in traditional communitieghwthe objective to develop the
sustainable use of natural resources and consemvhy incentivizing these activities
through payments in protected areas (Law no. 3.2387). There are 41 protected areas,
or conservation units, defined and managed byQGhetro Estadual de Unidades de
Conservacao (CEUC) covering 19 million hectares in the staté Amazonas.
Complementary Law no. 53/2007 defined protectedsare the state of Amazonas and
provided penalties for offenses (Lei Complemen®&rZD07). The state of Amazons has
one of largest shares of indigenous reserves whiottion like a conservation unit but
with fewer restrictions. In fact, indigenous ress\cover more land than conservation
units and residents within IRs are exempt from laisd restrictions (Andersen et al.,
2002). Simply creating conservation units is nefable option to protecting the forest.
Implementation and monitoring costs can vary widatyoss different types of units ,
which include National Parks, Biological Reservé&siological Stations, and State
Extractivist Forests among others (Andersen et2@D2). Conservation units also help
illustrate some of the tensions between federal stade governments. The federal
government and states have differing viewpoint abwebether people should reside
within CUs and whether resources should be exmloitghin these units, for example
(Fearnside, 2003). Working within conservation sirot indigenous reserves may add

implementation challenges to PES schemes.
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Components

TheBolsa Florestgprogram includes all four key components of PEH®sees.

Users

The users under the Bolsa Floresta scheme are aimaton of private and
public sources as well as indirect and direct udeaw no. 3135 also authorized an initial
donation in the amount of R$20M from the governmenthe Fundacdo Amazonas
Sustentavelo initiate the program and an additional R$20Vhatmn from Banco
Bradesco supplemented the creation of an endowthamt no. 3315, 2007Fundacéo
Amazonas Sustentdvel—Perguntas e Respo2@s3). The government contribution
represents an indirect user under this design vBaleco Bradesco takes on an indirect
role with some direct elements. The bank offersciistomers a Mastercard where 50
percent of the annual fee is directed to FAS andades that conserving the forest is
good for the customer and the entire planet (Cart®estentaveis Bradesco website,
2013). Using this approach, Banco Bradesco actanasntermediary and gives the
beneficiaries of the Amazon’s ecosystem servidsscustomers, the option to make a
direct contribution for their use of the forest'slwe. For Banco Bradesco and its
customers, the forest in its entirety is the valoeshmodity.

Additional funding for the program comes from aigtr of companies including
Coca-Cola. Coca-Cola recently increased their imvest and expects to contribute
US$13 million to FAS programs by 2017 to supporithcompany goal of “water
neutrality” through this investment. (Coca-Colal2)) Coca-Cola’s funding approach is
different from Banco Bradesco in that water conagon represents the valued
ecosystem service of which Coca-Cola is willingp&y millions of dollars for.

Drawing funding from diverse sources like a dontesiank and multinational

corporation in direct and indirect forms can besdared both a strength and weakness
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for a program likeBolsa FlorestaBanco Bradesco created a product to pass orosie c
directly to customers who voluntarily choose totatte to FAS' work when they sign
up for a credit card. Coca-Cola participation taktes form of a voluntary contribution
for its direct use of water which it indirectly g&s on to its customers through the sale of
its products. Banco Bradesco’s structure for paymean be seen as a strength in the
sense that its customers are the direct usershaisdhitve an incentive to ensure that the
program outcomes are being met, or in other wdtdd, their credit card’s annual fee is
used as intended. Unlike Bradesco, Coco-Cola ciest®uio not have the incentive, but
rather the company does to ensure compliance. gdange and powerful companies as
funders can also present challenges for managirgan@ations like Amazonas
Sustainable Foundation (FAS). These two compae@esent just a few of FAS’ donors
and they have differing beliefs on what their fusdpport. Banco Bradesco supports the
conservation of forests while Coca-Cola supportteweonservation. Although related,
there may be some risk that the scope of Bolsae$lais approach may be
misunderstood. This type of funding could help éhpsograms grow as companies pay
attention to their corporate social responsibiityd consumers demand to understand

their environmental footprint.

Providers

The providers in th8olsa Florestgorogram are residents within the conservation
units in the state of Amazonas. These individuaésseen as “guardians” of the forest
andBolsa Florestarewards them for conservation with payments madeaathe female
householders in communitieFundacdo Amazonas Sustentav€lrograma Bolsa
Florestg 2013). The fact that payments are made out to emoi® significant because it

demonstrates an objective to support developmethieise communities. Of note are two
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of the United Nation’s Millenium Development Go&sused on eradicating poverty and
empowering women. The United Nations advocatespfuicies that promote gender
equality in economic opportunities (UN Women, 20BIsa Florestaseems to promote
this objective by designating women as the bereefes of payments. Additionally, the
payments help to address poverty in the region byiging individuals with a
supplemental source of incom&ufdacdo Amazonas SustentéwElagamento por
servicios ambientaj2013).

The targeted providers f@olsa Florestareside within conservation units and are
indigenous or traditional communities. The state Aohazonas has 369,788 square
kilometers or approximately 23.5 percent of itsatokand under protection in the
conservation units (Verissimo et al., 2011) andetlaee 135,000 indigenous people in the
state of Amazonas as of 2010 (IBGE, 2010). As df12@olsa Florestacounts on the
participation of 35,000 individuals across 15 cowagon units in 541 communities in
Amazonas with payments made to over 8,000 eligiafailies Fundagcdo Amazonas
Sustentavel—Exitp2013).

One of the challenges of implementing PES schemesanaging large numbers
of users and/or providerBolsa Florestaaccounts for this by limiting possible providers
of ecosystem services. In order to discourage figgranto the conservation units, and
therefore increase the human footprint in the negoarticipating families must reside for
two years within a conservation unit in order toeligible (Baez, 2011).

By limiting providers by region and residen®@plsa Florestadefines the scope

of its PES scheme.
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Payments

There are four different types of payments fBalsa Florestaoffers participants
with different incentives attached to each: Bol$ardsta Income, Social, Family, and
Association. A strong emphasis throughout these poorants is the role that the
community plays in environmental protection andulssthus far indicate positive
outcomes at the community level.

Bolsa Floresta Income offers an initial investment of R$140,000, or
approximately US$70,000, per year per conservaiitinto support sustainable fishing,
and harvesting of oils, fruits, honey, nuts, arteoforest products as well as eco-tourism
(Fundacdo Amazonas Sustentav@lrograma Bolsa Floresta2013). Eco-tourism as a
valued activity and provides community incentivesl aot just individual incentives to
conserve the forest, potentially making this a pdwemotivation to comply with
conservation commitments. As an example, the conitgnohSaraca was able to build a
restaurant with this investment to support theg-gmrism activities in the community as
a whole Fundacdo Amazonas Sustentavelrograma Bolsa Florest&2013).

Bolsa Floresta Social designates another R$140,000, or US$70,000 to each
conservation unit to improve education, health, wamication, and transportation
(Fundacdo Amazonas Sustentévflrograma Bolsa Floresta2013). This component
also supports the community aspect of the progtapugh these investments in social-
economic outcomes. The community of Nova Alianca \ahle to use these funds to
construct a community center which enables themote hold meetings and gatherings
in the spaceHundacdo Amazonas Sustentav€lomunidade de Nova Alianc2013).

Bolsa Floresta Family provides R$50, or US $25, per month to females of
households within conservation units who commit canservation and sustainable
development and does not require land titlesinflacdo Amazonas Sustentavel
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Programa Bolsa Floresta2013). The minimum wage in Brazil recently in@eao
R$678 or US$326 per month (Biller, 2012). Thesenpants represent only about a 7.6
percent supplement to the minimum wage. It is nadeo that there have been criticisms
that these payments may be too low to be effedgticentives. The lack of land title
requirement is significant because many indigenmgsnbers do not hold them and
would otherwise miss out from participating if thvere a requirement (Baez, 2011). This
transaction has both environmental and socio-ecananplications. Participants must
attend a workshop about environmental protectiggn an agreement to not cut down
trees, and make sure their children are enrollestimol (Baez, 2011).

Bolsa Floresta Association aims to strengthen the role of community
organizations within conservation units by givingranunity associations 10 percent of
all the Bolsa FlorestaFamily funds given within that conservation uniRufidagéo
Amazonas SustentdvePrograma Bolsa Floresta2013).. Each of the transactions
previously mentioned supports community developnatitectly but this is the only one
to explicitly designate funds to strengthen commesi Examples of this type of
payment include capital equipment purchases foctimemunity associationg@ndacéo

Amazonas SustentavePrograma Bolsa Floreste2013).

Environmental goal

There are several ecosystem services that quatiyiduals to receive payments
underBolsa FlorestaThese activities include sustainable fishing, hadsesting of oils,
fruits, honey, nuts, and other forest products,-tecoism, and commitments to zero-
deforestation of primary forestFgndacdo Amazonas Sustentav@lrograma Bolsa
Florestg 2013). As a result of these efforts, estimatestbiat approximately 3.6 million

tons of greenhouse gas emissions will be avertatiarfirst decade of implementation
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through carbon credits (Baez, 2011). There are st®ial requirements of participants
such as ensuring that children attend school ierdi@ receiveBolsa Florestgpayments.
Another objective of Bolsa Floresta is to develomethodology for determining carbon
emissions (Viana, 2008). This could potentially bery helpful in evaluating the

outcomes oBolsa Florestaas well as other PES schemes.

I mplementation and management

Implementation and management of Bolsa Florestalweg the coordination of
multiple government agencies, a non-governmenigarozation, as well as public and
private funders. The Amazonas state agency, Seeatehar the Environment of the State
of Amazonas (SDS) provides oversight for the progrand works alongside
Environmental Protection Institute of Amazonas (M), the Agency for Sustainable
Development of Amazonas (ADS), Gas Company of AmaggCIGAS) and with the
advice of the following: the State Council on thevEEonment (CEMAAM), State Water
Resources Board (CERH) and the State Board of @ewsily Amazon (Forest Carbon
Portal, 2012;Secretaria de Estado do Meio Ambieng§13). Law no. 3.135 also
establishes systems to monitor protected areas ofazAnas and strengthens
environmental licensing (Law no. 3.135, 2007).

There are a few challenges that may arise as & osdsmanagement structures of
this program. The most prominent one is a potemiardination challenge given the
number of agencies and actors involved. FundacdazAmas Sustentavel (FAS) is a
non-governmental organization, subject to indepehdxternal audits. FAS utilizes
Deloitte to manage payments and PricewaterhousefZeamnducts a financial audit
which is sent to the state prosecutor in Amazonas then ensures compliance with the

law (Fundacdo Amazonas Sustentav@ransparéncia2013) These multiple checks on
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program management support the potential succesiseoprogram. The prosecutor in
particular is in a strong position to enhance tbeoantability of government agencies
(McAllister, 2008). The structures in place suppone of FAS’ most important non-
environmental goals. One of the goals of B@sa Florestaprogram is to build up

institutional trust with communities in the fore@tundacdo Amazonas Sustentavel

Perguntas e Respostad)13). Making progress toward this outcome cdwiph to secure

the longevity of Bolsa Floresta and future PES swin the Brazilian Amazon.

Another management challenge involves funding.rifeofor this program to be
effective, the payment provided must exceed theefitethat the participants would
otherwise get from cutting down the forest. Det@&ing opportunity costs to potential
participants is not a precise measurement nechsdatipically involves estimating the
returns to the land which vary from area to ared are difficult to apply over a wide
landscape (Palmer & Engel, 2009). Another way temeine the costs of the program
would be to estimate the costs of greenhouse gassexiated with deforestation, but
this too proves to be dependent on a variety dbfac(Palmer & Engel, 2009). Bolsa
Floresta’s intended development of a methodologyd&ermining carbon emissions has

yet to be announced by tRendacdo Amazonas Sustentavel

Evaluation

Evaluation ofBolsa Florestarequires measuring environmental and social d#sire
outcomes and using qualitative and quantitative smes. TheFundacdo Amazonas
Sustentaveland State Secretariat for the Environment and awdtle Development
(SDS) provide oversight for the project utilizingtallite imagery (McKenzie &
Childress, 2011). The primary social outcomes aaf@eved via payments supporting

health, education, and community development. Taysoutcomes in these areas have
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been reported via qualitative measures. A year aftplementation, there were 4,244
families enrolled in the program (Viana, 2008). eTfundacdo Amazonas Sustentavel
touts it as a huge success. Success, however, sedmslefined primarily by the number
of families enrolled in the program. Measuring @l deforestation is notoriously
difficult which may explain why official program damentation does not indicate how
much deforestation has been avoided as a reswt-idacdo Amazonas Sustentégel
listed as a participant in Google’s efforts arowammunity-based forest monitoring
using the Open Data Kit but FAS does not indicate it has used this technology thus
far and the results. Because the project is locite¢de state of Amazonas, a state with
lower deforestation rates than its neighbors, thisject may not be changing
deforestation rates by much if they are not highthe first place. Additionally, the
intended targets are traditional and indigenousuladions which have not been
significant drivers of deforestation. On the othand, Bolsa Florestacould be helping
to stop deforestation from advancing into the ioteiDeforestation data also shows that
deforestation has increased within the state of Zunas, although it seems to have
subsided by 2011, and programs liB®lsa Florestamay be keeping rates from
increasing in the interior. It is difficult to sajefinitively without solid methods for
evaluating the environmental impact of PES schemes.

In 2009 theFundagdo Amazonas Sustentdissdued a surveyBolsa Floresta
participants about their satisfaction with the pemg. There were 84 participants across
the Rio Negro, Uatuma, Juma, and Média implemeaartasites in this survey and
guestions focused on perceptions of the program madagement, what components
mattered most, how families use payments, and progrreas for improvement. Program
participants reported thaBolsa FlorestaFamily was the most important payment

component and the primary incentive for participatincome was used primarily to pay
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for food and medicines. Improvements could be migdancreasing the amounts of

payment. Participants also value the educationhaadth components of the program and
view theFundagcdo Amazonas Sustentgpesitively. While these types of questions are
important to assess participant satisfaction, whinhy help to indicate program

compliance, they do not explicitly address the esnmental goals of the program. There
were no questions that whether compliance occusredbout the ease of compliance.
Substantiating environmental and social outcomes ¢hallenge for PES schemes like

Bolsa Floresta

Challenges and future directions

For programs likeBolsa Florestato be implemented in more communities, they
must demonstrate success from pilot sites. Thustfe program has been able to
demonstrate that community members are interest@aurticipating through enrollment
and that they value the economic benefits to tiaanilies and communities realized from
the program. More work is needed to evaluate tlsaeld environmental outcomes of this
program. Program management and monitoring mayupgosted through the use of
tools like the Open Data Kit and mobile phones. @umity members themselves may
be charged with utilizing these tools to ensure mitance which may in turn increase
ownership over the program outcomes.

Sustainability is another important challenge Bwisa Florestaand other PES
schemes. Key is whether funding is available to nta&m the program beyond
implementation. Having a diverse set of private poblic funders may help to create a
more sustainable funding base but long-term chatggwlicies may be necessary to

entice direct users of ecosystem services to pathé&r use in perpetuity.
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The relatively recent strengthened role of the geator within the Brazilian legal
system can potentially provide assistance to th@amentation and management of PES
programs in the Amazon. The 1988 Brazilian Contstitucreated th&linistério Publicq
or Public Ministry, an independent branch of goweent with the enforcement authority
to secure environmental regulations and laws (Ms#dt, 2008). The prosecutor within
this branch plays an important role in enforcingyimmmental laws throughout the
country. Prosecutors are respected, highly-educated trained, and compensated
appropriately making them, theoretically, less ewuéible to corruption (McAllister,
2008). Although PES schemes, especially those diitbct users and providers, have
built-in evaluation and monitoring mechanisms, &ddal supports for enforcement
could help strengthen the impact of these typeproframs. Another key change as a
result of the 1988 Constitution is that the prosecbecame more accessible to the poor
and marginalized in the country (McAllister, 2008)his is important because the targets
of PES schemes may frequently be low-income indiisl, vulnerable to more powerful
actors. The prosecutor under the Public Ministny patentially be a strong ally to the
implementation and management of PES schemes.

The state of Amazonas does not have the highes$ @t deforestation in the
Brazilian Amazon but is threatened by the “arc efodestation” surrounding it. The
highest rates are found in the southern statesoafiénia and Acre. Implementing PES
schemes in a region without current high levelsrofironmental degradation may help to
create a buffer against future deforestation. Adddlly, this program seems to be
targeting the wrong audience. Traditional and iedmus groups are not the main agents

of deforestation in this region.
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PES SCHEMESASMECHANISMSFOR REDD+ PROJECTS

The United Nations’ Reducing Emissions from Deftagsn and forest
Degradation (REDD) program supports a variety objgmts that aim to reduce
deforestation and degradation in developing coestrinitially support was focused on
reducing emissions but the scope of work has exgzhrid include conservation and
sustainable management under the name REDD+ (IJUCREDD+ website, 2013).
Under the redesign, PES schemes now have the btenserve as a tool for REDD+
programs. There are benefits and drawbacks to dmduPES schemes into larger

REDD+ frameworks.

I mplementation and management of REDD+ programs

The United Nations lists all current country papants and projects on their
REDD website. While Brazil is not a partner courdtythis point, it does have a REDD+
program with the Juma Reserve in Amazonas. HeeePtS schemBolsa Florestais
used as a component of the more comprehensive RED&@ram.

One of the ways that REDD+ programs can be impléeders by creating a
reserve where deforestation and degradation cafinbed. In this application, the
reserve can become the source of ecosystem se(Yiaaai et al., 2012). PES schemes
may function well within reserves when externalogoément mechanisms are too weak
to prevent deforestation from occurring within tfeserve boundaries. Utilizing PES
schemes in this scenario gives internal incentiveshe residents within reserves to
enforce any conservation regulations contingenpayment. The results thus far have
been mixed and there is debate about the socialeaodomic outcomes of these
programs (Yanai et al.,, 2012). Of course in creptnreserve there may also be a
guestion of whether people should be allowed te livthem in the first place. States

may have a greater incentive to promote intensseeaf resources within reserves and to
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be for populated reserve than would be the fedgoakernment (Fearnside, 2003). In
creating reserves, there is a concern that leakages displacement of deforestation or
degradation, may shift to areas outside of therves&esearch indicates that leakages do
indeed increase with reserves but that they stabibiver the long-term (Yanai et al.,
2012).

Pilot programs like the Juma Reserve, are part afudti-phase effort toward
development of a national REDD+ strategy. PES selsenan represent a localized
approach to managing ecosystem services dependimdno the users and providers are
within the context of a larger national strategydded PES schemes are more likely to
initiate at a state level rather than federal |€tby et al., 2012). Localized control may
be more important in a country like Brazil. REDD#daPES programs both require
strong governance which can vary widely in BraBibigd et al., 2009). PES schemes can
also be issued on a smaller scale before becomefoadarger REDD+ strategy. A PES
scheme in Acre for example began in 2008 with pubhd foundation support at the
state level where the government is now negotiaiimgadditional support via REDD+
(Eloy et al., 2012). Additional implementation dealges may occur in taking a PES
scheme from the local level to incorporating ibiat larger REDD+ framework. REDD+
incorporates many more actors and levels than REESnses and coordination issues
must be resolved in order for them to be succe¢afuelson et al., 2012).

Benefits to participating as a REDD partner are itisitutional and financial
resources that come with a United Nations initatiREDD programs receive technical
support in design and implementation from the Whiations. Creating a reserve as a
REDD+ approach can be costly and PES schemes magebleas a means to help pay for
the costs of the reserve (Yanai et al., 2012). &@mes may be useful in facilitating the

participation of the private sector and it may ledpful to proactively seek out this type
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of participation. Governance issues for prograneseasier to address when the private
sector is involved (Pettenella & Brotto, 2012).

In implementing REDD+ projects, challenges may o@awound determining the
baseline from which to evaluate the outcomes of ghggect. It is important not to
overestimate the baseline or else risk that thewslepay for an unsubstantiated amount
(Yanai, 2011). Additionally, it may be difficult tdetermine how much to pay for regions

with low deforestation already (Bond et al., 2009).

Evaluation

Evaluating impact is a necessary component of magdgEDD+ programs. One
of the challenges to REDD+ program is that theeerat a lot of strong evaluations of
conservation efforts as they relate to both envivental and social outcomes (Caplow,
2011). PES schemes have challenges in demonstetingonmental and social impacts
and using them as a component of a REDD+ progra@s dot necessarily eliminate.
Multiple studies point to the difficulties in deteining what the effect would be without
the stated program implementation (Caplow, 2011mkis Motel et al., 2008) and in
determining the baseline for evaluation (Yanai let 2012). Challenges in the design
phase of evaluation may lead to problems demoirgjraticcess. Many REDD projects
have difficulties in showing additionality (Pettdélae& Brotto, 2012). Social outcomes
may be easier to demonstrate through qualitativasomes such as those used by the
Bolsa Floresta program. Socioeconomic evaluation of REDD progratygically
includes impact information on income and employn{@aplow, 2011)Bolsa Floresta
as a PES mechanism for a REDD+ project could loagér if it included information in

its survey about employment effects and more in&diom to changes in family income.
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Challenges and Future Directions

PES and REDD+ are not exclusive options in desggeionservation strategies.
They can be complementary with PES schemes possblyng as an entry point toward
a REDD+ programs. One of the benefits of using=® Bcheme may be the ability to
define a smaller scope and allow for flexibilityfe® schemes can be implemented at the
community level while REDD+ require national coardiion and alignment. In this
sense, PES schemes may be used as a way to tesadamsl programs before
incorporating into a broader framework. One of ¢hiicisms of REDD programs is the
exclusion of women in participation (Caplow, 201Bhlsa Florestaon the other hand
specifies payments to women for compliance withfémily income component. In this
sense, PES schemes may be more flexible than a REBdpam in tailoring payment
terms.

The use of PES schemes within REDD+ programmiragfasrly new concept and
continues to evolve. Some of the same challengesplague PES schemes continue to
pose problems for implementation into broader REDiameworks. Additionally, there
is a concern about fading interest in projects RS and REDD+ is that there is fading
interest in these types of avoided deforestatiatmatives (Caplow, 2011). In order to
overcome this major challenge, programs need twigheoconvincing evidence of
environment and social impact.

PES schemes can be applied within and without REDDftexts. Major
developing countries like Brazil are not yet oficREDD programs but instead are

making strides by testing the REDD+ waters with REgemes.
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Chapter 5: Lessonslearned & futuredirections

PES schemes have the potential to promote congervand support
socioeconomic goals in the Brazilian Amazon. Theyfkexible and can be implemented
locally with community participation in the desigand management portions.
Additionally, they have the potential to play adar role as tools for internationally-
supported programs like the United Nations’ REDDegpam. The following are lessons
learned from previous programs implemented in tlmazi#lan Amazon and possible

future directions for PES scheme applications @rdygion.
PES: FUTURE DIRECTIONS

I ncor porate the private sector

Research shows that participation from the prigattor can make projects more
efficient. The private sector can serve as a manage and financial partner for PES
schemes. Companies can participate in PES schemea means to meet their
environmental objectives. In the Amazon, Coca-Osldunding PES schemes in the
Brazilian Amazon in order to support their greenttddm line and decrease the
environmental impact of their business. Others Blemco Bradesco support the initiative
but allow their customers to make the choice oftrgoating or not. Communities that
pursue developing PES schemes should seek appeopaeners from the private sector

whenever possible.
Definearolefor women

PES can support socioeconomic outcomes in poal communities. To support
these efforts, women should be included in progra@sign. The United Nations
acknowledges the role that women play in movingiliamout of poverty. PES schemes

like Bolsa Florestadefine a role for women by designating paymentsfeimale
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householders. In addition, PES schemes should pocate the voice of women in
designing programs and identifying community netxsupport. Including a role for

women could help to promote stronger socioecon@uicomes.

Employ qualitative and quantitative measuresin assessing environmental and social
outcomes

A lack of strong evaluations for environmental auodial outcomes is one of the
major challenges keeping PES schemes from becomilagger part of environmental
agendas worldwide. Capacity and cost are the lparti@t make evaluation difficult in
the Brazilian Amazon. Qualitative measures suclswaseys and interviews can help
ensure that program participants’ expectationsbaiag met. Using surveys to gather
feedback in order to continuously improve upon agpam can help keep ecosystem
service providers engaged and invested in the mécgoals. Qualitative measures can
also be used to gather information about the ecanampact of PES payments on
families. Questions should aim to answer how fasiluse payments in order to show
whether PES schemes are helping to alleviate fieetsfof poverty or not. Evaluation of
environmental objectives is also necessary. Low mxhnology such as mobile phones
and open sources software can help ecosystem preuidonitor environmental changes
within their communities and provide users, who riag far away from regions where
PES programs are implemented. These measures carsdgk in conjunction with
traditional monitoring methods like remote sensamgl satellite imaging but at a lower
cost. Community monitoring can also support comityu@ngagement in program

outcomes and promote the sustainability of PESmeke
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PESIMPLEMENTATION LESSONS
Spatial, agent, and activity targeting

PES schemes have the potential to be more sucteésshey are applied in
regions with certain characteristics. One of the/avthat PES schemes are used is in
areas with current low deforestation but that mayabrisk for future deforestation. Using
PES schemes in these areas may help to keep #a dirdeforestation in this area at bay
a bit longer. Most of the deforestation in the Alwrazontinues to occur along the arc of
deforestation but increases in deforestation appéring inside of the arc. Prioritizing
regions in Amazons, Para, and Roraima for examplg Imelp to keep deforestation from
pushing further and further into the forest.

One of the challenges associated with this appraaay be monitoring in
regions that are remote as the frontier has notsethed them. It may be difficult to
demonstrate additionality in regions where highodegtation rates have not yet reached.
Focusing PES schemes in areas with low to no d&tfatien will have to concentrate on
conservation outcomes as opposed to reforestatats.gMonitoring may also be more
difficult for these projects. One of the reasonsyvdeforestation may be low in these
areas is because they are further and more isofated some of the drivers of
deforestation such as roads and thus access fortarnog in these regions may be a
challenge. PES schemes should incorporate the dugfdbe community and low-cost or
free tools like the Open Data Kit to help monitoojpcts in remote regions.

PES schemes should also target the appropriatdsaged activities that drive
deforestation in the Amazon. Programs liBelsa Florestain Amazonas focus on
traditional and indigenous communities who typigalte not responsible for high rates
of deforestation. Programs may be more effectivaangeting small landholders for

example who may be likely to sell their land to @mee a part of larger and larger
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expanses of landholdings. Although large landownkease a greater impact on
deforestation, it may be more feasible to provideentives for conservation to small
landowners instead. The costs for large landownersld simply be too high. Another
possibility is providing incentives to support sustble activities like extraction and
managed timber harvest. The costs of these aesvdre much lower than large scale
agriculture or cattle ranching, for example, so vgiimg incentives to groups

participating in these activities appears feasible.

Use PES as a component to try on REDD+

PES schemes have a potential role to play withirgela national-level
frameworks. One of the advantages of PES schentbatishey can be implemented at
the local level and adjusted as needed before beiogrporated into larger, more
complicated environmental agendas. Implementingnaras on a smaller scale may also
show whether they are effective at meeting statgtdomes. If they are not effective
where implemented, the programs can be scrappatieved before too much additional

investment is made from programs like REDD+.
INSTITUTIONAL RECOMMENDATIONS

Share best practices outside of REDD+

Programs that are a part of REDD+ receive thetuiginal support of the United
Nations. These programs also have dedicated spagteate best practices and technical
knowledge. PES schemes should have a similar si&cee the UN allows for these
types of programs within REDD+ projects, one pdssiéwrea where this information
could be stored would be through the United Natiofise incentive for the United
Nations would be that they could monitor potengiedjects for future incorporation in

REDD+ and also be a part of the discussion of iwipgp evaluation methodologies.
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Evaluation is one of the areas of concern with BEf&emes and sharing information

about these programs worldwide may help the dewedop of improved methods.

These lessons can provide a starting point to ehiter the next phase of PES scheme
applications in the Brazilian Amazon. Early appiicas have provided limited evidence
of environmental and social impact so future iterst will need to incorporate lessons
learned if PES schemes are to have a future asamisohs for promoting conservation in

the Brazilian Amazon.

57



Chapter 6. Conclusion

This report has examined the agents and activitasdrive deforestation in the
Brazilian Amazon, payments of ecosystem servicesmaghanisms to promote
conservation and social-economic goals in the regiad the future of these programs as
a part of larger frameworks. There are lesson®tieérned from previous applications of
PES schemes in the Amazon which can be appliedrterd and future applications. PES
schemes are just one of many tools that can be tesq@tomote conservation and
environmental stewardship in the region. Givenuaeety of inhabitants and economic
activities across the Amazon, no single tool or ma@ism can be solely effective in
mitigating deforestation. PES schemes have thenpaleo play a role in supporting
conservation efforts in the Amazon but adjustmentsst be made to improve
implementation and evaluation.

A review on deforestation literature was condudtedientify the primary sources
of deforestation. Some agents and activities weuad to play a lesser role than others.
This information was critical to understanding wiestcurrent PES scheme applications
have the potential to meet their environmental abjes based on their targeted groups,
implementation, and management. PES scheme keyar@nis and best practices were
identified and recent applications in the targefior were analyzed to determine future
directions of these programs.

This report connects the agents and activitiesdhaé deforestation to determine
whether PES schemes are appropriately structuredvaighin current applications in the
Amazon and identifies possible adjustments to makthe future. The research also
identifies technological developments that mayiaithe monitoring and management of

PES schemes in remote regions of the Amazon.
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The literature on deforestation in the Amazon anptions to mitigate
deforestation is vast. The discussion presented Was limited in order to provide an
overview and identify key features of the agentd activities. Only some of the largest
and oldest examples of PES schemes in the Brazilimaazon were included in this
analysis but there are other smaller schemes clyriardevelopment that merit attention
as they are implemented. It would be good to redisme of the lessons learned and
future directions of this report as they relatéuinre PES applications to determine how
these programs have changed over time and adjtesteddress their weaknesses. There
will likely also be new developments around REDDad ghe mechanisms it uses to
address deforestation and degradation around tbkeglThese changes should be
monitored to determine their effect on PES scheameswhether they are supportive of
expansion of programs or not.

One of the biggest challenges associated with th@®grams is around
evaluation. There are no decent evaluations availabcurrent program and evaluation
itself of the environmental and social outcomes lwaudlifficult. Research should promote
the collection of data to aid in these evaluationsthe future. PES needs more
evaluations in order to continue serving as todresising deforestation and poverty.

Payments for ecosystem services have a role toiplaypporting the Brazilian
governments’ efforts on conservation and allev@tpoverty. Past applications have
provided a decent starting point from which to sess and adjust for future applications.
It's feasible that Brazil can meet its goals toussl deforestation and PES schemes can
serve as a tool to reach those goals. Even aftegolals are met, PES can continue to

play a role in ensuring that land is managed susbdy in perpetuity.

5¢



Bibliography

Andersen, L. E., Granger, C. W. J., Reis, E. J.ntuy, S., & Weinhold, D. (2002Jhe
dynamics of deforestation and economic growth énBhazilian AmazonCambridge,
UK: Cambridge University PRess.

Angelsen, A., Brockhaus, M., Sunderlin, W. D., &refeot, L. V. (2012)Analysing REDD+
Challenges and choiceBogor, Indonesia: Center for International FaseBtesearch.

Anokwa, Y. (2011). Open Data KitProtecting the Amazon Rainforest with OBBDK for
Community-Based Forest MonitorinBetrieved March 24, 2013, from
http://opendatakit.org/2013/02/protecting-the-anmaznforest-with-odk/

Baez, S. (2011). The Right REDD Framework: Natidreads That Best Protect Indigenous
Rights in a Global REDD RegimEordham Law Reviey80(2), 821.

Barreto, P., Amaral, P., Vidal, E., & Uhl, C. (19980sts and benefits of forest management
for timber production in eastern Amazori@rest Ecology and Managemeh081-2),
9-26. d0i:10.1016/S0378-1127(97)00251-X

BBC News. (2012, November 27). BBC News - Amazoiostation “at record low.”
Retrieved December 6, 2012, from http://www.bbaiktnews/world-latin-america-
20512722

Biller, D. (2012, December 24). Brazil to Raise Miam Wage 9% to 678 Reais, Folha
Reports - Bloomberdgloomberg (online)Retrieved from
http://www.bloomberg.com/news/2012-12-24/brazikéise-minimum-wage-9-to-678-

reais-folha-reports.html

6C



Bilsborrow, R. E. (2002). Migration, Population Qige, and the Rural Environment.
Environmental Change and Security Program, Wilsent€, (8), 69-94.

Birch, T. (2011) Community Forest Monitoring using Open Data Kit &odogle Tools
Retrieved from http://redd.ciga.unam.mx/files/preagéons1/4birch.pdf

Bond, I., Grief-Gran, M., Wertz-Kanounnikoff, S.aklewood, P., Wunder, S., & Angelsen,
A. (2009).Incentives to sustain forest ecosystem servicesvidw and lessons for
REDD. UK: Institute for the Environment and Development

Campari, J. S. (2005Jhe economics of deforestation in the Amazon: tisgehe myths
Northhampton, MA: E. Elgar Pub. Retrieved from
https://encrypted.google.com/books?id=-
qy3VSkSbrwC&Ipg=PP1&pg=PP1#v=0nepage&g&f=false

Caplow, S., Jagger, P., Lawlor, K., & Sills, E. {2). Evaluating land use and livelihood
impacts of early forest carbon projects: Lessonsefarning about REDD+#5overning
and Implementing REDDH4(2), 152-167. doi:10.1016/j.envsci.2010.10.003

Carr, D. (2009). Population and deforestation: wirgal migration mattergrogress in
Human Geographys3(3), 355-378.

Cartbes Sustentaveis Bradesco. (n.d.). Retrievadhivier, 2013, from
http://www.bradescocartoes.com.br/cartoessusteistave

Caviglia-Hatrris, J. L., & Sills, E. O. (2005). Lande and income diversification: comparing
traditional and colonist populations in the BramiliAmazonAgricultural Economics

32(3), 221-237. d0i:10.1111/j.1574-0862.2005.00238.x

61



Cleuren, H. (n.d.)Paving the road for forest destructiokey actors and driving forces of
tropical deforestation in Brazil, Ecuador and Camen (2001st ed.). Leiden: Research
School of Asian, African, and Amerindian StudieN{@S), Universiteit Leiden.

Coca-Cola Company. (2012, November 12). Coca-Cueehses Conservation Support for
World’'s Largest Forest: The Coca-Cola Company.iBetd March 17, 2013, from
http://www.coca-colacompany.com/press-center/prelesases/coca-cola-increases-
conservation-support-for-worlds-largest-forest

Combes Motel, P., Pirard, R., & Combes, J.-L. (9089methodology to estimate impacts of
domestic policies on deforestation: Compensatedeastul Efforts for “avoided
deforestation” (REDD)Ecological Economic$8(3), 680—691.
doi:10.1016/j.ecolecon.2008.06.001

Deneven, W. (1992). The pristine myth: the landsaafithe America in 149ZAnnals of the
Association of American GeographgB2(3), 369—-385.

Durieux, L., Machado, L. A. T., & Laurent, H. (2003 he impact of deforestation on cloud
cover over the Amazon arc of deforestati@emote Sensing of Environmeg(1), 132—
140. doi:10.1016/S0034-4257(03)00095-6

Eloy, L., Méral, P., Ludewigs, T., Pinheiro, G. & Singer, B. (2012). Payments for
ecosystem services in Amazonia. The challengenaf lsse heterogeneity in agricultural
frontiers near Cruzeiro do Sul (Acre,Brazilpurnal of Environmental Planning and
Managementty(6), 685-703. doi:10.1080/09640568.2011.621021

Estados@. (n.d.). Retrieved April 30, 2013, frompiwww.ibge.gov.br/estadosat/

62



Exchange Rate Average (Brazilian Real, US Dollaf)Rates. (2013). Retrieved March 12,
2013, from http://www.x-
rates.com/average/?from=BRL&to=USD&amount=1&yeart20

Fearnside, P. M. (2003). Conservation Policy inzZBiean Amazonia: Understanding the
Dilemmas.World DevelopmenB81(5), 757-779.

Fearnside, P. M. (2008). Amazon Forest maintenaa@source of environmental services.
An. Acad. Bras. Ciénc. [onlingB0(1), 101-114.

Ferraro, P. J., & Kiss, A. (2002). Direct Paymédnt&€onserve Biodiversityscience
2985599), 1718-1719. doi:10.1126/science.1078104

Ferraro, P. J., & Simpson, R. D. (2002). The céfgtetiveness of conservation payments.
Land Economics/8(3), 339-353.

Ferreira, N. C., Ferreira, L. G., & Miziara, F. 0. Deforestation Hotspots in the Brazilian
Amazon: Evidence and Causes as Assessed from R&aosing and Census Data.
Earth Interactions11(1), 1-16. doi:10.1175/E1201.1

Forest Carbon Portal. (2012). The Forest Consenv&rant Fund (Bolsa Floresta) | Forest
Carbon Portal. Retrieved March 14, 2013, from
http://www.forestcarbonportal.com/project/forestiservation-grant-fund-bolsa-floresta

Fundacdo Amazonas Sustentavel. (2009). RELATORICPEEQUISA DE OPINIAO:
PROGRAMA BOLSA FLORESTA RDS RIO NEGRO, UATUMA , JuM

Fundacdo Amazonas Sustentdv€lomunidade de Nova Alianca, na RDS Rio Negrohgan
novo centro social. (2013f.omunidade de Nova Alianca, nha RDS Rio Negro, ganha

novo centro socialRetrieved March 14, 2013, from http://fas-
63



amazonas.org/2012/01/comunidade-de-nova-aliancdside-negro-ganha-novo-
centro-social/

Fundacdo Amazonas Sustentavélxitos de acdes da FAS sdo apresentados em Emcont
Nacional de Biologia Urbana, no Amazonas. (nEijtos de acdes da FAS sdo
apresentados em Encontro Nacional de Biologia Ughato AmazonadRetrieved May
2, 2013, from http://fas-amazonas.org/2012/11/exite-acoes-da-fas-sao-apresentados-
em-encontro-nacional-de-biologia-urbana-no-amazonas

Fundacdo Amazonas Sustentév&agamento por servicos ambientais. (nRAfjjamento por
servigos ambientaiRRetrieved May 2, 2013, from http://fas-amazonagpograma-
bolsa-floresta/bolsa-floresta-familiar/

Fundacdo Amazonas Sustentavélerguntas e Respostas. (20P&xguntas e Respostas
Retrieved March 14, 2013, from http://fas-amazangga-fas/perguntas-e-respostas/

Fundacdo Amazonas Sustentavélrograma Bolsa Floresta. (201Bjograma Bolsa
Floresta Retrieved May 2, 2013, from http://fas-amazonagpograma-bolsa-floresta/

Fundacdo Amazonas Sustentavdransparéncia. (2013)ransparénciaRetrieved March
14, 2013, from http://fas-amazonas.org/a-fas/trareia-na-aplicacao-dos-recursos/

Garcia, R. A., Soares-Filho, B. S., & Sawyer, D(ZD07). Socioeconomic dimensions,
migration, and deforestation: An integrated modeékaritorial organization for the
Brazilian AmazonEcological Indicators7(3), 719-730.

doi:10.1016/j.ecolind.2006.08.003

64



IBGE. (2009) PARTICIPACAO NO PIB A PRECOS DE MERCADO CORRENXID5-
2009 Retrieved March 12, 2013, from
http://www.ibge.gov.br/brasil_em_sintese/tabelastas nacionais_tabela04.htm

IBGE. (2010). Censo Demografico 2010: Caractedstgerais dos indigenas: Resultados do
Universo Amazonas. Retrieved March 17, 2013, from
http://www.ibge.gov.br/estadosat/temas.php?sigl&&tama=censodemog2010 _indig_u
niver

Imazon. (2011)Protected Areas in the Brazilian Amazon: Challenge3pportunities(p.

96). Belém.

Inter-American Development Bank. (2012). Projeeniification Form. Retrieved from
http://idbdocs.iadb.org/wsdocs/getdocument.aspxRaoe37022545

IUCN - REDD-plus explained. (n.d.). Retrieved Ma&$ 2013, from
http://www.iucn.org/about/work/programmes/forestipir_work/fp_our_work_thematic/
redd/redd_plus_explained/

Laurance, W. F., Albernaz, A. K. M., Schroth, Geafnside, P. M., Bergen, S., Venticinque,
E. M., & Costa, C. D. (2002). Predictors of deféaéion in the Brazilian Amazon.
Journal of Biogeography®9(5-6), 737—748. doi:10.1046/j.1365-2699.2002.00¢21.

Lei Complementar 53/2007. , Pub. L. No. 53 (2007).

Lei no. 3.135. (2007). Retrieved from
http://www.theredddesk.org/sites/default/files/estadual_de mudancas_climatica.pdf

Lentini, M., Verissimo, A., & Sobral, L. (2003forest Facts in the Brazilian Amazon 2003

Belem: Imazon.
65



Margulis, S. (2003)Causes of Deforestation in the Brazilian Amaattorid Bank. Retrieved
from
http://ezproxy.lib.utexas.edu/login?url=http://sgaebscohost.com/login.aspx?direct=tru
e&db=nlebk&AN=101892&site=ehost-live

McAllister, L. K. (2008).Making Law Matter: Environmental Protection and bég
Institutions in Brazil Stanford, California: Stanford University Press.

McKenzie, F., & Childress, A. (2011A Compendium on Capacity for Implementing Land
Based Mitigation An overview of policy, institutedpeconomic, and scientific
developments in twenty countrid®rrestrial Carbon Group.

Moran, E. F. (1981)Developing the AmazoBloomington, IN: Indiana University Press.

Nepstad, D., Soares-Filho, B. S., Merry, F., Lihkg,Moutinho, P., Carter, J., ... Stella, O.
(2009). The End of Deforestation in the Braziliam#&zon.Science3265958), 1350—
1351.

Open Data Kit. (n.d.). Retrieved March 24, 2018nfrhttp://opendatakit.org/

Pagiola, S., Arcenas, A., & Platais, G. (2005). @agments for Environmental Services Help
Reduce Poverty? An Exploration of the Issues aadEthdence to Date from Latin
America.Institutional arrangements for rural poverty rediget and resource
conservation33(2), 237-253. doi:10.1016/j.worlddev.2004.07.011

Palmer, C., & Engel, S. (2009 voided Deforestation: Prospects for Mitigating rGéite
Change Oxford: Routledge.

Pearce, D., Pearce, C., & Palmer, C. (2003)Juing the Environment in Developing

Countries Northhampton, MA: Edward Elgar Publishing Limited
66



Pettenella, D., & Brotto, L. (2012). Governancettiees for successful REDD+ projects
organizationEmerging Economic Mechanisms for Global Forest Guaece 18(0),
46-52. doi:10.1016/j.forpol.2011.09.006

Pfaff, A. S. P. (1999). What Drives Deforestatiarthe Brazilian Amazon?: Evidence from
Satellite and Socioeconomic Dafaurnal of Environmental Economics and
Management37(1), 26—43. doi:10.1006/jeem.1998.1056

SCHWARTZMAN, S., & ZIMMERMAN, B. (2005). Conservatn Alliances with Indigenous
Peoples of the Amazofonservation BiologylX3), 721-727. doi:10.1111/j.1523-
1739.2005.00695.x

Secretaria de Estado do Meio Ambiente e DesenvelvimSustentavel - Quem Somos.
(2013). Retrieved March 14, 2013, from http://wwae.sm.gov.br/2011-09-27-04-13-
15/quem-somos

Siren. (n.d.). Population Growth and Land Use Isiization in a Subsistence-based
Indigenous Community in the Amazon.

The Silver Lining - 25 Years of the ConservatioadRee Program(2012). Retrieved from
http://lwww.nrcs.usda.gov/wps/portal/nrcs/detailioadl/technical/nra/ceap/?cid=stelprd
b1041269

United Nations. (2011). Focus Areas | UN WomenriRetd March 18, 2013, from
http://www.unwomen.org/focus-areas/?show=Econom@&s&powerment

United Nations Statistics. (2013). Retrieved Matéh 2013, from

http://unstats.un.org/unsd/snaama/resQuery.asp

67



USDA - Fact Sheet. (2013, February). United StBXgsartment of Agriculture. Retrieved
from http://www.fsa.usda.gov/Internet/FSA_File/aptfsheet0213.pdf

USDA - Mission statement. (2013)lission statemenRetrieved March 12, 2013, from
http://www.usda.gov/wps/portal/usda/usdahome?n@i&SION_STATEMENT

Viana, V. M. (2008). Bolsa Floresta (Forest Conagon Allowance): An innovative
mechanism to promote health in traditional commesiin the AmazorEstudos
Avancados22(64).

Walker, R., DeFries, R., Vera-Diaz, M. del C., Sabukuro, Y., & Venturieri, A. (2009). The
Expansion of Intensive Agriculture and Ranchin@razilian AmazoniaAmazonia and
Global Change

World Bank Poverty Headcount National Ratio. (2009prld Bank. Retrieved from
http://data.worldbank.org/indicator/SI.POV.NAHC/caues/BR ?display=graph

Wunder, S. (2005). Payments for environmental seszisome nuts and bolts. Center for
International Forestry Research. Retrieved from
http://www.cifor.org/publications/pdf_files/OccPap&OP-42.pdf

Wunder, S., Engel, S., & Pagiola, S. (2008). Talstagk: A comparative analysis of
payments for environmental services programs ireldg@ed and developing countries.
Payments for Environmental Services in Developimd) @eveloped Countrie65(4),
834-852. doi:10.1016/j.ecolecon.2008.03.010

Yanai, A. M., Fearnside, P. M., Graca, P. M. LAde& Nogueira, E. M. (2012). Avoided

deforestation in Brazilian Amazonia: Simulating #féect of the Juma Sustainable

68



Development ReservEorest Ecology and ManagemeR8200), 78-91.

doi:10.1016/j.foreco.2012.06.029

69





