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Abstract

In Brazil, some see intensive, large-scale productiosugarcane-based ethanol, based on a
historical model of capital and land concentration, athraat to the survival of family
farming. Family farmers are increasingly under pressure lfmiseent land to mills where
sugarcane monoculture is expanding. The present studgesl lmn research conducted in the
municipality of Ipiranga de Goias, Goias State, Braziiere sugarcane plantations compete
with corn, pasture and dairy cattle. It has two main abjes (1) to examine the
socioeconomic and environmental impacts of mill-cultivategiascane expansion on family
farming; (2) to employ the Analytic Hierarchy Process method, with ipiggtion of
stakeholders at federal, state and municipal levels, to duppblic policy decision-making
addressing family farming, in order to mitigate adverse impactiseo$ugarcane production
Using a questionnaire composed of closed- and open-endedogagstie interviewed 28
family farmers, which were divided into two groups: thos¢hvand those without land
renting contracts with the ethanol and sugar mill. Tdsilts show differences between both
groups, such as average area size, main source of inpasteand current activities, and
perceptions about the pros and cons of sugarcane expamasimhleasing emerged as a short-
term solution to the lack odnfarm labor and other economic difficulties small farsne
continue to face. There are some farmers, however hate resisted leasing their land &or
number of reasons, including revenue is too low due to thd aneal in question; they also
want to avoid loss of autonomy in production and the deepftnanation of their rural way
of life and landscape. In relation to the AHP results,ditmkeholders prioritize environmental
and economic benefits as the most important criteqairing the attention of policy makers.
Also, stakeholders agree that diversification of produasoime most appropriate alternative
for strengthening family farming. The AHP approach can be stiagting point in the
formulation of public policies. The approach helps ensurespaency, and it purposefully
includes family farmef] Yoints of view. Policies derived from this process, tlhees may
have a higher likelihood of being supported and accepted byriarme

Keywords: family farming; ethanol; public policy; decision-making; AHP.



Resumo

No Brasil, a producéo intensiva e em larga escala do etkmado da cana-de-acgUcar,
baseada em um modelo histérico de concentracdo detesygtal, muitas vezes € vista como
uma ameaca para a sobrevivéncia da agricultura familisag@siltores familiares convivem
com a crescente pressao para vender ou arrendar sagaspa usinas aonde a monocultura
da cana-dexqicar vem se expandindo. O presente estudo baseia-se egpesgnisa realizada
no municipio de Ipiranga de Goias, no estado de Goiasil,Blecal onde os canaviais
competem com cultivo de milho, pastagem e pecuaridréei@s objetivos principais sdo: (1)
examinar oS impactos socioeconémicos e ambientais meulagna familiar derivados da
expansdo da cana-de-acgucar cultivada pelas usinas; (2arapli Método de Analise
Hierarquica (AHP), com a participagdo deakeholdersnas escalas federal, estadual e
municipal, para subsidiar as tomadas de decisdo em polfiidalicas direcionadas para a
agricultura familiar a fim de minimizar os impactos negatt@$roducdo de cana-de-agucar.
Utilizando um questionario composto por questdes abertahadies, foram entrevistados 28
agricultores familiares, que foram divididos em dois grupos: lesjum e aqueles sem
contratos de arrendamento de terra com a usina sucr@iaodDs resultados mostram
diferencas entre os grupos, tais como o tamanho naédlote, a principal fonte de renda,
atividades agricolas atuais e do passado, e as percepc@speitor das vantagens e
desvantagens da expansdo da cana-de-aclUcar. O arrendament@ dartge como uma
solucdo a curto-prazo para a escassez de mao de oblarfaa propriedade e outras
dificuldades econémicas que os agricultores familiareseetaim continuadamente. Alguns
agricultores, entretanto, tém resistido ao arrendamdatterra por varias razdées, como 0
baixo valor devido a sua pequena area, a perda de autonorpimchedo e a profunda
transformacdo do seu modo de vida e da paisagem rural aangno. Em relacdo aos
resultados do método AHP, stakeholderpriorizam os beneficios ambientais e econémicos
como os critérios mais importantes que demandam a atelusdecisores politicos. Além
disso, osstakeholdersconcordam que a diversificagdo da producdo € a alternaiivg
apropriada para o fortalecimento da agricultura familiaméodo AHP pode ser o ponto de
partida para a formulacdo e direcionamento das politicascpgbluma vez que ajuda a
garantir a transparéncia no processo de tomada de decisEneionalmente, inclui o ponto
de vista dos agricultores familiares. As politicas pUbliErsvadas desse processo, portanto,
apresentam maior probabilidade de serem aceitas peloslages familiares.

Palavras-chave agricultura familiar; etanol; politica publica; tomada de deci8&P.
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1 Introduction

Agriculture in general, and family farming in particulare eamong the most
essential activities in the world. In addition to produciagd, family farming is linked to
food and nutrition security, preservation of agro-bioditgra&nd sustainable use of natural
resources. Furthermore, agriculture is an activity t@h supplies and demands energy,
consequently markets in both sectors have always adjestatearother. The recent growth
and expansion of energy markets in most developed courdgnelsjn several developing
countries, have reshaped the role of agriculture as\ader of feedstock for the production
of liquid biofuels for transport - ethanol and biodie®ibfuel production remains small in
relation to total primary energy demand worldwide. Hdsgis are still the dominant source
of primary energy in the world, with oil, coal and gas tbge supplying more than 80% of
the total. Renewable energy sources represent only 13%abptohary energy supply, with
biomass and waste dominating with 10% the renewable sectdueBproduction, however,
is significant, considering current levels of agricultymaduction (FAO, 2008).

The environmental and socioeconomic impacts of its congranvth, therefore,
must be recognized, especially in Brazil, where approximat@Bt of the total energy
supplied comes from renewable sources, with sugarcane psaduoesponding to 15.7% of
the domestic energy supply in 2014 (EPE, 20B®zil, in this context, is at the center of the
debate, given that sugar and ethanol production are key contparieural development and
energy strategies (MARTINELLI, 2011) and the country i World's leading producer of
other agricultural commodities such as sugar, coffedesms, poultry and beef.

In Brazil, however, family farming has taken a secondadysubordinate role to
large-scale agribusiness, which has been favored by agradulbadicies designed to
modernize and ensure its reproductionAMDERLEY, 1995). Moreover, infrastructure and
rural credit programs have favored cash crop productien food crops (VO et al., 2010
CARVALHO and MARIN, 2011).This situation began to change with the creation of Pronaf
in 1996 - The National Program for Strengthening Family Farmiigs program signaled
public concern about family farming for the first time. Urttien, policies exclusively
supported large-scale agribusiness, which was considered theiainiy form of production
in the modernization of Brazilian agriculture (SACHS, 2001). Rai@akers viewed family
farming as an important generator of employment and incésgart of a larger package of

rural development initiatives, Pronaf was originallyustured into 4 parts: articulation of
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public policies for rural areas; installation and improven@hinfrastructure and services;
financing for family farming production; and family farmer educatsmnd training. From the
beginning, the government chose the financing eleme®ronaf credit £ as the main
instrument to promote sustainable development of familyifegnthe high cost and scarcity
of credit for farmers was viewed as a major roadblock tmilyafarm development
(AQUINO, 2009). Pronaf's rural credit provides loans with lowregerates to cover annual
costs or long-term investment in family farming.

Though Pronaf helped make the family farmer a focus ofypadither issues have
remained. The Brazilian government still has not developeghaus properly characterizing
the specific and diversified livelihood strategies of thisadaygroup to help track progress in
the sector; agricultural censuses still focus only on pritmucdata (NEVES, 1995). Family
farming and family farmers also remain relatively invisilrh studies and discussions about
bioenergy and decision-making in development. Family farmems often viewed
instrumentally, as mere producers, rather than as raratsawith their own distinct voices
and views about rural development (ROSSI and HINRICHS, 2011).

Brazil is seen as a major world player in the produabibbiofuels (mainly in the
form of sugarcane), backed by strong rhetoric and discainsat the positive role of biofuels
in promoting sustainability. Many researchers and policy atalyelieve that biofuels could
offer an opportunity for agricultural and rural developm&atme initiatives have emerged as
an attempt to integrate family farming systems into sugarcati@anol production
(WILKINSON and HERRERA, 2010; AGOSTINHO andRJIEGA, 2012;MAROUN and
LA ROVERE, 2014). Small-scale production and cooperative sffoould contribute to
economic stability and improve livelihoods, if farmersimtain control of their crops and
land (DAUVERGNE and NEVILLE, 2010)Others have argued that sugarcane production
potentially reduces global greenhouse gas emissions, creaesand increases income.
Moreover, the availability of underutilized land, abundaater, and other favorable climatic
conditions allow for the growth of both food and fuelgspwithout promoting deforestation
(WILKINSON and HERRERA, 2010; VO et al., 2012)

However, after the initial euphoria defending s@FDOOHG 3VXVWDLQDE
from sugarcane in the international biofuels debate, fuedtahquestions arose concerning
negative environmental, social, and economic impacts duddioproduction. In Brazil,
sugarcane ethanol is being intensively produced at a large stakasing corporate control
of production and distribution, resulting in capital anadl@oncentration in such a way that it

is unclear whether the sector can benefit family fasmier addition, others are concerned that
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sugarcane production has led to competition with food praduend negative land use
change impacts, such as loss of biodiversity and deéti@st (DAUVERGNE and
NEVILLE, 2010; NOVO et al., 2010; MAROUN and LA ROVERE, 2014).

7KH LQFUHDVH RI IHGHUDO JRYHUQPHQ@W\VXSHRU
resulted in considerable land use changes in centrall,Brath the expansion of intensive
sugarcane-monoculture, which led to pressures on familyefarfor selling/renting land to
the sugar mills. Renting land is an attractive low-ripkan for farmers, compared with other
land use options. The sugarcane industry also incentireremg via long-term contracts and
the opportunity for monthly payments for the land leases Ti@w scenario could cause
significant impacts on family farming production, including ardase in food production and
extinction of local food markets, landscape chamgel an overdependence on income from
the sugar mills; farmers might even quit agriculture attogre Moreover, rural extension and
technical assistance services could lose their impaatam supporting family farmers, who
find themselves stripped of their status as food produceestéd in the middle of a sea of
mill-cultivated sugarcane.

The government, therefore, needs to formulate or moplifblic policies in
sugarcane producing regions to support farm livelihoods andnmc&esearch on family
farmer interactions with the sugar mills concerning land, gsstainability, and income,
among other issues, can help form the basis for poliiirg. Many observers are calling for
more direct participation by family farmers in developmantl policy-making processes to
achieve agricultural development that truly values family fagnlt is believed that better
social and environmental outcomes are achieved when localogenent programs are
discussed and negotiated among all stakeholders involved einptbcess, with the
municipality or a group of municipalities as the territorialtuin which family farmers are
key actors (SACHS, 2001). It is often the problem, howevet $mall farmers lack the
power and political channels to participate in political dedaind influence public policies in
the first place (GUANZIROLI et al., 2013).

In spite of all controversies over biofuetge fact deserves attention: most of the
time, the small-scale farmer's voice is not hearthéstudies of policy making and impact
assessments. This is a serious issue, because thiwe arost vulnerable in the countryside.
We assume that there are three possible outcomefaraity farming in a sugarcane-
monoculture context, already reported in some caseestudisisting the pressure from the
sugar mills and distilleries, coexisting with the sugaec#mough land renting and/or by

integrating sugarcane and dairy production, or abandoningculigre definitively
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(MAROUN and LA ROVERE, 2014; SCHLESINGER, 2013 and 201®\MO et al., 2012;
CARVALHO and MARIN, 2011; EGESKOG et al., 2011; AVILA, 2009).

As stressed by Van der Horst and Vermeylen (2011), "policiedyctéssigned
for the purpose of security of energy supply cannot realt be expected to yield high
social or environmental benefits". Accordingly, we hymsike that the intensive and large-
scale production of sugarcane is, in most cases, incdngpafith family farmers' livelihoods
in a developing country like Brazil, historically characed by capital and land
concentration that keep on benefiting producers tied to wgniess; and, in this contex,
multi-criteria decision-making tool, such as the Analfdierarchy Process, can be applied to
help family farmers and policy makers define the policy giesiin areas affected by the
expansion of sugarcane.

Knowing these priorities is an essential step policy meakaust take to arrive at
policies that have a high likelihood of being accepted bgndas, implemented, and then
assessed for whether they achieved intended social and renemtal outcomes. The
Analytic Hierarchy Process (hereafter AHP) is a well{@sghed methodology that deals with
multi-criteria decision-making and allows for the papation of multiple stakeholders. Using
the AHP, policy makers are able to incorporate importamhan dimensions of decision-
making, by quantifying and deriving measurements for subjectivevels as group
preferences. The AHP works as a link between the field of éelaaid the field of practical
actions by public managers. It is a tool that can help poliakens take people's desires,
expectations, and wishes and translate them into leelgfublic policies.

Thus, seeking to explore how family farmers have dedh sugarcane presence
close to their rural properties, by listening to what thexeha say, this study contributes to
our understanding of the future of family farming facing titiation, given that sugarcane
will continue to advance over the Cerrado biome (Brazsiavanna). We examine how the
expansion ofmill-cultivated sugarcane has impacted family farming at produdcis,
regarding socioeconomic and environmental aspects, imtinécipality of Ipiranga de Goias,
Goiéas state, Brazil, where sugarcane plantations comygtecorn, pasture and dairy cattle
from small-scale farmers. We also present an applicaif the AHP approach to finding
common policy priorities among the multi-stakeholderhwie purpose of improving family
IDUPHUVY OLYHOLKRRGYV
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1.1 Research questions and objectives

The guiding questionsf this research ar&Vhat are the prospects for the survival
of family farming in the context of competition from sugane? In the light of the potential
impacts arising from sugarcane expansion, what policies ailalyefamily farming should be

given priority?

The specific objectives are:

A. To identify the positive and negative impacts on fgrfarming caused by the
expansion of sugarcane and to understand how family farmezschaed with the pressure to
rent land to sugar and ethanol mills;

B. To determine objectively, using the AHP approach, what tlage policy
priorities of multiple stakeholders focusing on family fangi

C. To presenthe public policies that fit the priorities identified in olijee C,

from the viewpoint of family farmers.

1.2 QOutline of the thesis

Besides this introduction and definition of the researclstipms, this thesis is
organized as follows. The next chapter addresses thatliter review about the legal
recognition of family farmers as political actors andedirbeneficiaries of public policin
Brazil, as well as the Brazilian experience in sugareamkethanol production, the concerns
that have arisen regarding the recent expansion of sugaqantations in areas of family
farming, and the wide use of the AHP approach in decisiaking process. The third chapter
describes the materials and methods used for the selaiftithe study area and the steps
involved in the execution of the AHP methodology with nmldtistakeholders. The fourth
chapter addresses the results and discussions, dividethiat sub-sections. The first sub-
section analyzes how the expansion of sugarcane, throudhrdating contracts between
farmers and sugar mills, has impacted family farming in theysarea with respect to
socioeconomic and environmental aspects; it addressegsiwbjéc The second sub-section
addresses objective, Bexploring the priorities of multiple stakeholders thaguire the
attention of policy makers and should be the most inapordrivers of public policies geared
toward family farming. These results allow us to transitiortilte last sub-section, which

addresses objective, Presenting the public policies that could be expanded or mgrited
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to meet | D U P Heunderfd and minimize the impacts generated by sugarcane prodid¢ie

fifth chapter consists of a general conclusion oftiesis and suggestions for future works.
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2 Literature Review

2.1 Family farming in Brazil

Family farming in Brazil is defined by theal 11,326, dated 2006, which
establishes the directives for the formulation of didwal Policy for Family Farming and
Rural Family Ventures. According to the lawetamily farmer and the rural family business
as the person or entity that undertakes activities inrthhal environment and meets
simultaneously the following requisites:

x does not exceed the maximum area of landholding fomin&cipality where

the farm is located;

x predominantly uses labor of his/her own family within thenecoic activities

of his/her establishment or venture

X has a family income predominantly from economic activitieed tto the

establishment or venture itself;

X manages his/her establishment or venture with his/hetyf@fRAO, 2015).

The limit of landholding is foumddulos fiscaigliterally, tax modules), and this
unit of measure attempts to represent the minimum arearedqior a farm to be
economically viable. The size of the tax module vamemffive to 110 ha, depending on the
municipality, and the size is set by the National Institiate Colonization and Agrarian
Reform - Incra. In Goias, a tax module varies betwegarsand 80 ha. In Ipiranga de Goias,
our study area, the tax module is 20 ha (LANDAU et al., 2012).

The existence of a legal milestone allowed the Brazilestitute of Geography
and StatisticstIBGE to identify the family farmers in the last Braailidgricultural Census
whose data were collected in 2006. This contributed to the ithagkfof an important
deficiency in official information concerning the public jo@s for rural development (FAO,
2015). The results of the Agricultural Census showed thatet were 5,175,489 rural
establishments in the country, of which 4,367,902 (84.4%) wassified as family farmers.
Regardless of their numerical significance, these famiinits occupied just 24.3%, around
80 million ha, of the total area of rural establishments. Tiesns that 15.6% of the non-
familiar farms occupied 75.7% of the area, indicating a lwageentration of land ownership.

The average area size of familiar establishments was 18.3gamst 309.18 ha of non-

! Available at <http://www.planalto.gov.br/ccivil_03/_ato2004-2006/2008/1826.htm>.
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familiar establishments. Despite the land inequality, familynéas produce 70% of all food
products consumed in Brazil daily, account for 33% of thelycbon value and generate
74.7% of the rural work force (IBGE, 200Among the Brazilian geographic regions, the
Northeast stood out with 50% of rural establishments classfei@mily farmers, followed
by the South with 19.5%, the Southeast with 16%, the Nwitth9.5% and the Central-West
region with 5%. The Goias state, located in the Celtiest region, had, in 2006, 135,683
rural establishments in more than 25 million ha, of which 88,83&%0) were familiar units
that occupied 3,329,630 ha, just 13% of the total (IBGE, 2009).

In addition to the deep-rooted land concentration in Brahe access to
agricultural finance remains also unevéhe family farming sector will receive R$ 30 billion
for the 2016-2017 agricultural year (MDA, 2016a), while the agnitass operating large-
scale mono-cultivation will receive R$ 185 billion (MAPA, 2016Yer six times more.

It is worth mentioning that the generic concept of fanfalyming does not cover
the variations in the profile of farmers across tHigedint agro-climatic zones and regions of
the country. Family farmers differ by their history, cudtiurheritages, professional
experiences, and access to markets, natural resotmg@sn and social capital. They are
inserted in distinct agrarian landscapes and have diffpgantialities and constraints, which
shape their interests and specific strategies for suraivdl production. But besides these
differences, economic and social similarities judtify use of the family farming category for
the purposes of public policy. Family farmers create numgaissin the countryside, spend
locally, and contribute to other activities such as theestmarkets, the local retail trade, food
supply, and the production of inputs integrated with agro-indiistalue chains. They also
suffer from disadvantages because of infrastructureijefitd low access to land due to the
highly concentrated land ownership (GROPPO and GUANZIROLI, 014

2.2 Public policies and family farming in Brazil

There are several definitions about public policy. Sou@06¢) summarized
public policy as "the field of knowledge which aims, at sa@ne time, put the government
into action and/or analyze this action (independent vajadohd, where necessary, propose
changes in direction or course of these actions (dependeiable)”. The formulation of
public policy constitutes the stage in which democratic goventsntranslate their purposes

and electoral platforms in programs and actions that vatliigpece results or changes in the real
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world. Decision-making involving public policies, in short, elstaesponding whom gains
what, why and what difference it makes.

Souza (2006) lists the main public policy's fundamentals: kesia distinction
between what the government intends to do and what, tindaes; it involves several actors
and decision levels, although it is materialized through ¢governments, and is not
necessarily restricted to formal participants, as infbror@es are also important; it is
comprehensive and not limited to laws and rules; it is @&miitnal action, with objectives to
be achieved; it is a long-term policy, although it n@ye impacts in the short-term; after its
decision and proposition, it also implies implemeotatexecution and evaluation.

Public policies are systematized in official documentaws| programs, finance
lines - that guide actions usually involving public resources applitsa There may be,
however, incompatibility between the statements and d¢tiers taken. Therefore, thedn
action” and omissions should also be considered as fofpslitical manifestation, as they
represent options and guidance of those who hold offIE€{EIRA, 2002).

Public policies aim to meet the demands, especially thasea fmarginalized
sectors of society. These demands are interpreted bg thioo hold power but influenced by
an agenda created by civil society through social mobimatther policies aim to promote
development, create employment and income generatiom a®mpensatory form of
adjustments created by other economic policies witmensirategic nature (TEIXEIRA
2002).

In Brazil, until the early 1980s, public policies were chaaptd by
centralization at the federal level and exclusion ofil csociety in the processes of
formulation, implementation, and control of governna¢énactions. The new Federal
Constitution of 1988 consolidated the process of demoapBaing succeeding the military
governments and emphasized political and administrativeenti@lization and the
empowerment of broad sectors of civil society. It favoeed arrangement of elected
representatives and the direct participation of orgdrsoeiety in decision-making processes,
through legal and political instruments that allow the&eits to play a direct role in various
subjects that concern them (RUA, 2009

The development of differentiated public policies targetednaall sized rural
properties was simultaneous to the emergence of the coatdamily farming, and the
continuity of the reorganization process of the actarshe rural environmentHowever,
during the 1996, despite the social advances, the neoliberal publicipslidismantled the

instruments concentrated on rural development, giving pges to the market instruments,
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and restricting their response to a few of the demanhdbeoorganized movements in the
countryside (FAO, 2015). Then, the strengthening of family fagns closely associated with
WKH DGYDQFH RI SROLWLFDO SUHWWXWKHU RBpUtdd b O ZR
credit, prices, different forms of commercializationral social welfare, protection and the
fight against deregulation and indiscriminate trade liberalizagimcouraged the unions to join
other movements in national protests, such as the onedaghes - Jornadas Nacionais de
Luta'. These mobilizations and struggles had a significant paliimpact (SCHNEIDER et
al., 2010). Furthermore, in the same period, there wasdeatdemic debate in Brazil about
family farming. Grisa and Schneider (2014a) highlighted four emmgie studies that
contributed to the concept of family farming: Veiga (1991), Abnaayo(1992), Lamarche
(1993), and FAO and INCRA (1994). These studies drew attentiore tdifferent strategies
of social reproduction, resilience, and innovation capasfitgmall farmers, instead of their
subordination to capitalist relations of production,vadl as recommended formulation of
agricultural policies designed specifically for family fangn The debate on the family
farming as a political and conceptual category was afteénaasimilated by scholars and
policy makers, giving an extraordinary legitimacy to fanidyming such that it became a
strong reference in opposition to other equally powerful epts; like agribusiness
(SCHNEIDER et al., 2010).

In this context, starting a new path to this social caiegie creation of the
National Program for Strengthening Family Farming - Pronaf in 1@38ponded to this
demand and triggered the emergence of other differentiateiepdor rural development, as
this program recognized the specific characteristicsaofily farming as a social form of
work and production. A few years later, in 1999, the establishroé the Ministry of
Agrarian Development - MDA and, in 2001, the creation of Family Farming Secretariat -
SAF signified a federal commitment to agrarian develepmvith family farming at its heart.
In 2003, the federal government adopted the approach ofotedridevelopment in the
formulation of some public policies with the objectioé reducing regional disparities,

promoting a leading role of social actors in the constracnd governance of development

% During the writing of this thesis, the Brazilian Senate off ligust 2016 impeached Dilma
5RXVVHII %UD]LOYV ILUVW IHPDOH SRUHWH HRUWWRRA A HHUWRRKNIH ¥
then vice-president Michel Temer is expected to remadffioe until the end of the current term in

2018. While Temer served as the interim president duringrpeachment trial, he eliminated nine
ministries, including the Ministry of Agrarian DevelopmentMDA, which became the Special
Secretariat for Family Farming and Agrarian Developntieked to the Civil House. The Ministry of

Social Development and Fight Against Hunger - MDS is now thesiiniof Social and Agrarian
Development. In this thesis, we maintained the previous denomiritiba ministries throughout the

text.
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processes, and offering innovative solutions for sectdicips. For this purpose, the
Territorial Development Secretariat - SDT was created ruramtrol of the MDA
(SCHNEIDER et al., 2010; IPC-IG, 2013; GRISA and SCHNEIDER, 20GRISA and
SCHNEIDER, 2014b).

Also in 2003, the Food Acquisition Program - PAA was establiskguhg of the
strengthening family agriculture component of the Zero Hungategty. When Luis Inacio
/IXOD GD 6LOYD EHFDPH SUHVLGHQW LRFXV RKX%QUB UL @HF
government. The Zero Hunger strategy was created with the@fyjpeomoting food security,
comprising four axes: access to food, strengthening familyef&;nncome generation, and
social mobilization and social accountability (IPC-1G, 20T3)e PAA aims to support family
farmers' production and their access to market through liBedppublic procurement
procedures, and to distribute food in quantity, quality, andlaety necessary for food-
insecure groups. As a coordinated attempt to support the cormtraoéthew markets for
those farmers while simultaneously fighting poverty and hyngecent reforms of the
National School Feeding Program - PNAE, in 2009, introducedegal requirement that at
least 30 per cent of the products purchased for school slealdd be bought from family
farmers and/or their organizations. Both PAA and PNAE ameently major sources of
structured demand for small farmers producing food crops &Q013).

The Technical Assistance and Rural Extension - Ater sswadso experienced
important changes. In 2003, the responsibility for Atereamader control of the Ministry of
Agriculture, Livestock and Food Supply - MAPA, was trangfdrto the MDA. One year
later, it was created the National Policy for Technigatistance and Rural Extension for
Family Farming and Land Reformt Pnater, and the National Program of Technical
Assistance and Rural Extension for Family Farming and LaforRetPronater that adopted
the agroecology as a guiding principle for actions (CRRD, 2014). In 2010, the Pnater was
modified by Law 12,188 It defines Ater as non-formal on-going based educatimuices in
rural areas, with the following principles: sustainableal development, participatory
methodology, ecological-based agriculture, gender andemugity, and gratuity, quality and
accessibility to technical assistance services (FAO, 2015).

As from 2003, the federal government initiated studies forstitestitution of the
petroleum-based diesel by a renewable source, inspirecksuticessful experience with the

National Alcohol ProgramtProalcool (see Section 2.3). The idea of a new bigftadram

% Available at <http://www.planalto.gov.br/ccivil_03/_Ato2007-2010/201011%2188.htm>.
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was to provide renewable energy and, at the same tippog productive inclusion, mainly
that of family farming. Then, the National Program fordrrction of BiodieseltPNPB was
established in 2005, ensuring a better position in auctions anelipg tax benefits for the
biodiesel producing plants that purchased raw material faomiy farmers. The MDA grants
WKH 36 RFLDO )XHO 6HDO"™ WR WKWKH X D EZWMhBINYHEDM2® X VW
cotton, animal fat from cattle and chickens) were obtaired family farmers and must also
provide technical assistance to these producers and enspa tibgation of family farming
representatives in negotiation of contracts and p(i€e®, 2015.

Finally, in 2006, only ten years after Pronaf was establistaeai]y farming in
Brazil was legally recognized. This made it possible fomifafarming-related activity to be
included in official government statistics, secured the legalunds for public policies
specifically addressing this sector, and recognized familyefesias political actors and direct
beneficiaries of public policy. The impacts of these pudiicies and the changes occurring
in rural areas are heterogeneous in a country as ladyeli@erse as Brazil. It is notable
however, the improvements in terms of reducing sociajuakty and raising the living
standards of many millions of small-scale family farmewgho have experienced

improvements in access to land and credit since the madties (SCHNEIDER et al., 2010
2.3 The expansion of sugarcane in Brazil and its impacts on family faring

Sugarcane originates from tropical South and Southeastafssi sugar production
was known 5,000 years ago in Indie.had a great influence on many tropical islands and
colonies in the Caribbean, South America, and the Badfiven by the interests of the
European colonial powers. In Brazil, the land use change sugarcane, which was first
introduced in the Northeast coast, is part of the histdrthe country, dating short after
Portuguese colonization during the™6entury. For most of the 20century, sugarcane
production was driven by global demand for sugar, was conddidby the heritage of
colonial structures, and was greatly influenced by policy eatbtagreements. Since the mid
1970s, however, sugarcane production in Brazil has been largely dgveomestic policies
fostering ethanol production to increase energy selfrediaand to reduce the import bill for
petroleum. In recent years, ethanol demand becameviaglforce at the global level, as a
possible option in response to climate change and also tercenover energy security. At
this time, the largest area under sugarcane cultivaiom the Central-South region, which

has the favorable environmental conditions in termsoiperature, radiation, precipitation,


http://www.cabdirect.org/search.html?q=au%3A%22Schneider%2C+S.%22
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soil and relief that match the crop physiological nedmsides socio-economical aspects
(FISCHER et al., 2008).
% U D We®Khwwn production of liquid biofuels began in 1975 with ¢heation

of the Prodlcool, the most extensive and well known gnogm ethanol being produced
commercially as a fuel. It was a way for Brazil to fdbe collapse of international sugar
prices and the first oil crisis in 1973. Thus, the Braaziligvernment developed Prodlcool to
reduce the historic high dependence on imports of fossil foelaso to revitalize the
sugarcane industry. The program established a highly regulat&dtrttarough price control
and increased subsidies for alcohol production to reglaseline. The program also invested
in research and development to generate new technol¢y®¥O et al., 2010). This
favorable legal framework resulted in a huge expansioretbéinol production, which
increased more than 50% within five years. In 1979, when iritena oil prices reached
new highs, the Proalcool gained new force, stimulatimg use of hydrated ethanol as
exclusive fuel in car engine¥he end of the expansion phase of the Proalcool bagamd
1985 due to the decline in oil prices and strengthening of sugaspin 1986, the federal
government reviewed the incentive policies for ethanol, thdacing the average sugarcane
industry returns and further making it more profitable to predsugar for export. A move
towards deregulation and free-market pricing in the sugar-etlsgotdr started in 1991, in
the context of a more stable economy, together wieh dbtting of subsidies, a process
completed in 1999. Although the subsidies were eliminatedgolernment preserved the
blending rules with the requirement for the anhydrousnethaixture in the gasoline of 20-
25%, maintaining a minimum and relatively safe internalkeiafor the biofuel (NOVO et al.,
2010; NOGUEIRA and CAPAZ, 20)3

Back in the 1970s, environmental concerns were not an iemgagsue driving the
shift to alcohol. Since the beginning of the2Entury, however, the main arguments behind
policies supporting biofuels based on agricultural commeslitiave been the potential to
mitigate global climate change through reduction of greenhgasemissions, to contribute
to energy security and support agricultural producers, andedoce rural poverty in
GHYHORSLQJ FRXQWULHYV ZKHUH Rl WKW RO GR VY
livelihoods (FAO, 2008). Furthermore, in the case of Brahi introduction of flex-fuel
technology in 2003 created a domestic demand for a new eéxparighe sugarcane industry
thatre-emerged even stronger, boosted by the growing middle class populaith access to
durable consumer goods (CASTILLO, 2015). Flex-fuel cars weleaseepted by consumers

because they offered the options of using gasoline (witk520-anhydrous ethanol), hydrated
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ethanol (pure) or any blend of both fuels, depending onvelatices and availability along
with consumer desire for autonomy and performance (NOGHEIRI CAPAZ, 2013)

Such circumstances combined triggered a rapid expansion e€angalanted area in
Brazil from 2003 to 2008, concentrated in the Central-Soetfion (states of Sdo Paulo,
Goias, Minas Gerais, Parana, Mato Grosso do Sul and Mats@rdhe expansion process
decreased in 2009 after the 2008 financial crisis brought anoendw investments in the
sector. Government intervention in gasoline prices, tp k&féation under control, decreased
HWKDQROYTYV FRPSHWLWLYHQHVYV G&HRQ@Y bsTckris@rierO3witdhed K D Q
to putting gasoline in their flex-fuel vehicles (ANGELO, 2012; NGBRA and CAPAZ,
2013). After that decline, the government included in the 2011/2012 Arlawaést Plan a
specific credit line for expansion and renewal of sugedeelds (MAPA, 2011). In addition,
as part of a set of policies for the sugar-energy imgusicovery, the government has
encouraged the acquisition of new vehicles by reducing thertandustrialized products,
which resulted in a rapid growth of motorization rates $TALO, 2015). At present, flex-
fuel cars represent around 90% of new car purchases (ANFAYEL).

A horizontal expansion of sugarcane production (increapdaimted area) rather than
a vertical expansion (increase in productivi@ASTILLO, 2015) met the demand for
ethanol in Brazil, as shown in Figure 1. The Index showsé¢hative evolution of area and

productivity considering the year of 2000 as the starting p20@Qq = 100).

Figure 1 £Sugarcane cultivated area (ha) and product{dgs/ha) in Central-South region,

2000-2014
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We observe in Figure 1 that sugarcane productivity varieg litde, while the
cultivated area increased by about 2.5 times in the pdfmrothe 2016/2017 crop season, the
sugarcane planted area in the Central-South was 8,089.7 tloligathat is 5.2% greater
than the previous crop season. The estimated sugarcane tmodsc637,667.2 thousand
tons, an increase of 3.4% compared to the 2015/2016 crop se&3NABC2016a).

Such horizontal expansion, together with particular charatics of sugarcane,
entails important consequences to the region around éthadcugar mills. This feedstock
cannot be stored for a long time, since it begins to degrad should be processed soon after
the harvest. Then, once the mill has been implemetitect will necessarily be cultivation of
sugarcane nearby. This constraint results in rigidityéland use, making the diversification
of production more difficult. It follows a deeper regabmproductive specialisation, in which
the economy of municipalities dedicated to sugar andnetharoduction becomes more
vulnerable by relying largely in a single economic sector (QABD, 2015).

Despite the ups and downs of the sugarcane industry overitimeundeniable
that the rapid horizontal expansion of a large-scaleamwlture causes a number of impacts.
Leal et al. (2013) estimated the land demand in globalstéonproduce the amount of 300
billion litres of ethanol forecasted for 2030, considerimgtf (1G) and second-generation
technologies (2G) of sugarcane ethanol in Brazil and etiranol in USA. With respect to
sugarcane, the estimated demand of land is 29 Mha congjdg® technology and 22 Mha
when combining 1G and 2G technologies. Taking into account tiat Sugarcane
Agroecological Zoning for Brazil indicates 65Mha of land quie for cultivation of
sugarcane, without major impacts on food production antherenvironment, those values
seem to be feasible (LEAL et al., 2013). However, keeping it iitiat the benefits promised
by biofuel proponents may differ from what actually happenghemground, the production of
biofuels may generate negative impacts depending on the exitgpdf the local conditions
(RIBEIRO, 2013). Brown et al. (2014) addressed the difficulty tiafcking shifts in
agricultural area dedicated to food versus fuel productiorraziB Regional hot spots were
identified where major shifts toward or away from stap@gpanay be occurring, but without
empirical studies at finer scales, it is difficultdetermine to what degree food production is
being replaced by sugar cane.

Researchers have prioritized environmental and econampacts in studies
addressing biofuel sustainability in the past few years, wioitgalimpacts have not yet
received the same attention. Ribeiro (2013) undertook a systeraview of peer-reviewed

literature identifying social impacts of ethanol and sumnmagi them from a lifecycle
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perspective. There are a number of positive and negativeeisnpainly related to land use
change, concerning the feedstock production stage of dthmw tenure conflicts;
concentration of wealth; reduction of natural heritage @md@gronmental services to local
populations due to forest clearing for biofuel production; redoctid jobs due to
mechanization in sugarcane plantations, excluding unskilledkensrbut with a possible
increase in demand for skilled workers; rui@idrban migration; air pollution and respiratory
problems due to harvest burning practices; pollution of watewey farm wastes and
reduction of water availability and quality; increased nois# @erceptible odour levels near
feedstock production; homogenization of agricultural landsdape reduces natural pest
control, increasing the need for pesticides; direahdirect threats to food security of local
people and society; revitalization of rural areas afteanges in local rural infrastructure;
contribution to the empowerment of women in rural aréasn, Ribeiro (2013) argues that
the levels of social vulnerability close to productidesican increase at the local and regional
levels, although indirect consequences may also beaffeltider societal levels, especially
concerning the access of poor people to cheap water, cengowds, and staple food in the
near future.

Particularly in Brazil, concerns have arisen with respge the expansion of
sugarcane plantations in traditional areas of familyniag. We focus on Goias state in the
present study. It is the third largest sugarcane producend8&dio Paulo and Minas Gerais,
but its cultivated area increased 533.8% between 2000 and 2014 aveailexpanded in Sao
Paulo and Minas Gerais less than Goias in the period, 1249249 respectively (IBGE,
2016). A number of factors help explain the exponentiatitmf sugarcane area in Goias,
including tax incentives, relatively low land prices, andt ftapography suitable for
mechanized harvest (CASTILLO, 2009). Goias is locatechéenGerrado biome (Brazilian
savanna), considered the area with the greatest avaylabilisuitable land for sugarcane
cultivation, according to the Sugarcane Agroecologiaaidg (MANZATTO et al., 2009).
The Sugarcane Agroecological Zoning was drawn up by EmbrapBrakdian Agricultural
Research Corporation. It is a study to guide the sustairetgansion of the sugarcane
production and the investments on the sugar and ethactokseThe following guidelines
have been set: exclusion of areas with native vegataiclusion of areas for cultivation in
the Amazon and Pantanal biomes, and in the Upper Paraguay Bisin; identification of
areas with agricultural potential without need of futigation; identification of areas with
slope below 12% that allow the use of mechanical harggstaspect for food security; and

priorization of degraded areas or pasté® shown in Figure 2, the majority of suitable areas
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for sugarcane expansion in the Goias state (GO) haveumesiiitability, and are currently
used with pasture and with agriculture. This zoning indicgppsoaimately 12Mha of land
adequate for cultivation of sugarcane in Goias (MANZATT@Iet2009)

Figure 2 + Suitable areas for sugarcane expansion by classesitabikty and land use,

according to the Sugarcane Agroecological Zoning
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Notwithstanding the long experience in sugarcane cultivatmnboth sugar and
ethanol production, the land use change driven by sugarcpaastn and its impacts at the
level it takes place is still a topic of discussionBrazil. On one hand, the media, official
reports (CONAB, 2013), and studies based on official stistnd remote sensing data
(WALTER et al.,, 2008 SPAROVEK et al., 2009RUDORFF et al., 2010; ADAMI et al.,
2012) have spread the idea that sugarcane cultivation ascad over pastures and does not
represent a threat to food crops, which is mainly suppliedabyily farmers. Moreover,
statistical analysis of socioeconomic indicatorshatrmunicipal level in Sdo Paulo, Alagoas
and Goias states, showed that the municipalities where songametivity is relevant
presented, overall, better socioeconomic conditions tfira municipalities without sugarcane.
In Goias, where sugarcane production started more redbatiyother states, the differences
between the two groups of municipalities were not songtf(MACHADO et al., 2015).
Comparing the sugarcane sector and the agricultural sectmneral, at the regional level,
the former presented better socioeconomic indicat@ns the latter, regarding employment,
wage and education (MORAES et al., 2015). However, theseesociomic indicators are
only helpful to describe the situation in a certain pkrilhough properly selected, they are
insufficient to explain why that situation exists or whprocesses led to that situation.

On the other hand, Brazilian policy makers believed thHam®| production was
not succeeding in reducing poverty and social inequitiesraziB although it is considered
one of the most economically efficient and technoldbyicadvanced biofuels (HALL et al.,
2009). For instance, recent studies described the changesilp farming activities after the
sugarcane expansion in some municipalities of Goias, asdtapuranga (CARVALHO and
MARIN, 2011), Inhumas, Itaberai and Jussara (CASTILLO, 2009). dsetiplaces, staple
food, fruits and milk production decreased; forests werar@ie and buildings were
demolished. In Goias, it is common for farmers to take ipathe sugar-energy sector by
renting their land, as a passive landowner, with the maithd responsible for all steps of
production, rather than being a sugarcane supplier. Theqmrsmes of this leasing system
may be very harmful to the small farmers, especially idensg the difficulty in regaining
control over their land once it is leased (CASTILLZDO9). In S&o Paulo state, many family
farmers were attracted by increased land prices and high offered by the sugarcane
industry; specialized dairy farmers ceased operations, sallingnting their land to the
sugarcane sector MWVO et al., 2010). In Mato Grosso state, the non-governmental
organization Fase - Federation of Organs for Social alddional Assistance - carried out

fieldwork in agrarian reform settlements and family farmingaa surrounded by sugarcane
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monoculture. Their reports presented a number of negeipacts on those marginalized
people, such as deforestation of large areas, soil demgmaddoss of biodiversity and
reduction of clean water availability; land tenure concéinimtaand displacement of local
people, making food production and local and regional supply sibfea among others
(SCHLESINGER, 2013, 2014).

2.4 Applications of the Analytic Hierarchy Process in decision-making

In human decision-making, a variety of subjective andabive criteria are taken
into consideration. In fact, making a choice is kar@n objective action, and it usually
involves a certain degree of inconsistency. Policy ma&essunder increased pressure to
make decisions in a transparent and responsible wadkislcontext, the Analytic Hierarchy
Process - AHP is an approach that combines both objeatt/subjective criteria in decision-
making, in a manner that is easy for lay people to ural@sOn one hand, AHP requires the
use of computers to perform mathematical calculatioms.tl@ other hand, it provides a
relatively simple approach for users to express prefeseiocecomplex problems (ITAMI et
al.,, 2001). Additionally, Garfi et al. (2011) highlight the mdidiceted aspect of AHP,
considering it an appropriate tool for human developmenegi®aiming to improve living
standards in developing countries; the AHP is simple, flex#yd transparent to participants,
and it focuses on the needs of beneficiaries.

2ULJLQDOO\ GHYHORSHG E\ 7TKRPDV 6QB WV WX MW PRI
widely used methods of multi-criteria decision-making. dt @ useful tool based on
mathematical and psychological fundamentals to anatymeplex decisions, many times
involving multiple stakeholders and multiple alternagivasing a hierarchical structure that
facilitates rigorous definition of priorities and prefeces in decision-making processes
(SAATY, 1991). The AHP can deal with both quantitative and qualéaattributes. It can be
applied with a limited number of individuals or groups, aglas they are knowledgeable
about the problem at hand, which is different from siasistmethods that require ideal
sample size for data collection. Furthermore, this aggracan also be used in decision-
making procedures where perceptions of individuals, groups, oy &@ under consideration
(DUKE and AULL-HYDE, 2002; KUKRETY et al., 2013).

AHP has found its widest applications in multi-criteriacid®mn-making, in
planning and resource allocation, and in conflict resol(t®RATY and VARGAS, 2001). It

has been applied in various research topics including pubdicipation in decision-making
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processedn public administration, environmental management, sustainalaifil energy
issues, and agricultural policies. No studies were found, Vewthat used the AHP method
oriented towards the needs of family farming in Brazil, udelg the perception of family
farmers. Alphonce (1997) suggested five hierarchies illustratiagvariety of multi-factor
agricultural decisions in developing countries to which AHPlmaapplied: (a) determination
of farm portions to be allocated to each of the food cregern, millet and cassava; (b)
resource allocation to agricultural activities; (c)tblesation for a village store; (d) choice
between subsistence and cash crops production; and (e) ideteymof the crop production
technology. Duke and Aull-Hyde (2002) used the AHP to identifyipydseferences for the
environmental, agricultural, growth control, and open spatebwtes of farmland in
Delaware/USA. Oddershede et al. (2007) presented a decision bas#el on community
preferences to determine activities that would best camérito rural development in Chile.
Garfi and Ferrer-Marti (2011) presented a comprehensiveofligriteria and evaluation
indicators as a guideline in multi-criteria analysis foredfective assessment of water and
sanitation projects in developing countries, detailing technexavironmental, social and
economic aspects. Xu et al. (2014) applied AHP to understand \Whregs€ peasants want to
DFKLHYH E\ SDUWLFLSDWLQJ LQ WKZAKPB*W DA RHIIRU S WIHHLQ W
respect to planting selected types of trees. Chavelz @042) used AHP to rank alternative
farming activities to tobacco for crop diversificationArgentina. Kurka (2013) employed the
AHP method to assess different bioenergy alternativesecoimg their regional sustainability
in Scotland. Kukrety et al. (2013) incorporated stakeholder peocs about the most
suitable restoration planning and management option ia mdusing the AHP.

Furthermore, the AHP can be used in conjunction with Gaadc Information
Systems - GIS, configuring a decision support tool for alionadf land (EASTMAN et al.,
1995). Itami et al. (2001) combined the AHP and GIS for assessiphysical capability for
horticultural crops in rural catchments in Australiari®s et al. (2007) used variables derived
from remote sensing data and the AHP method to delimitateafaleoareas to the coffee crop
agroecosystem in four municipalities of Minas Gerais eSt8trazil. Akinci et al. (2013)
identified suitable lands for agricultural use in Turkey applyimg AHP to determine the

weights of the parameters, which were used to create ticellagal land suitability map.
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3 Materials and Methods

3.1 Study area

The study area was selected usa@IS, software ArcGis 9.3. Two types of data
were used:

X 2006 Agricultural Census data of Goias state: table 854 (areeuraf

establishments per land use) and table 1258 (number and oérearal

establishments, according to indicators of familiar and-familiar farming),

available at <http://www.sidra.ibge.gov.by/

x Vector file of sugarcane areas in Goias staf12/2013 crop season, made

available by the Canasat Project (RUDORFF et al., 2010).

From these data sources, we calculated per municipality:

x Percentage of family-run rural establishments in relabaié total number of
rural establishments;

X Percentage of area of family-run rural establishment®lation to the total
area of rural establishments;

X Percentage of sugarcane area in relation to the totaldgral area.

Then, we identified the municipalities in the Goias statd #howed numbers
above the state average for these three criterigui&i 3). The preliminarily selected
municipalities were: Carmo do Rio Verde, Ipiranga de Goi@paltti, Nova Gloria, Santa
Isabel (these are located in the microregiohCeres), Anicuns, Edéia, and Jandaimong
these eight municipalities, the sugarcane area varigs 1®.2% to 38.3% of the total
agricultural area, in Edéia and Nova Gloria, respectivalall municipalities, the number of
family-run rural establishments accounts for more than &3%he total, while the area

occupied by them raegfrom 31.8% to 63.7%, in Anicuns and Edéia, respectively (Tgble 1

4 The Brazilian territorial structure is divided as follo&deration Unit, Mesoregion, Microregion,
and Municipality. A microregion consists of a group of bomgrmunicipalities with specificities
regarding the production structure: agriculture and livestockistry, mineral extraction or fishing. It
aims to provide for member municipalities to cooperate orotbanization, planning, and execution
of public functions of common interest. In practice, the disiare used primarily for statistical
purposes by the IBGE. Source: <http://www.ngb.ibge.gov.br/Default.asgirdpdivisao>.



Figure 3 — Flowchart of the study area selection
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The municipality chosen to proceed with the case study was Ipiranga de Goids,

due to the significant presence of family farming which is 92.5% of the rural establishments,

and the second highest percentage (34.5%) of sugarcane in relation to the agricultural area

(Table 1). It is one of the 22 municipalities that compose the microregion of Ceres, located in

north-central Goids where the pioneer mills were established in the state, with subsidies from

Proalcool in the 1970s.
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Table 1 +Criteria used for the study area selection

Number of . Area of % area of
0, 0, -
T Agricultur ~ Sugarcane o of Total number family-run % of family- Total number family-run family-run
Municipality al area (ha) area (ha) sugarcane of rural rural run rural of rural rural rural
area establishments es,[ablishmentsestabllshmentsestabllshments establishments establishments
Anicuns 47,417.7 12,162.4 25.6 1,175 1,011 86.0 55,201 17,527 31.8
\C/Z‘rrégo doRio 547645 76738 31.0 540 454 84.1 32,183 15,558 48.3
Edéia 104,364.6  20,086.1 19.2 385 337 87.5 51,193 32,626 63.7
Igi)r%r;ga de 16,664.2  5,741.1 34.5 415 384 92.5 18,541 11,637 62.8
Itapaci 49,408.7 6,995.4 14.2 410 326 79.5 60,031 17,939 29.9
Jandaia 51,015.8 12,270.3 24.1 600 492 82.0 67,009 29,016 43.3
Nova Gléria 37,996.9 14,542.3 38.3 461 388 84.2 39,337 11,712 29.8
Santa Isabel 55,953.3 13,407.5 24.0 532 465 87.4 65,126 25,456 39.1

Source: IBGE/Sidra <http://www.sidra.ibge.gov.briRudorff et al. (2010)
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There are currently 37 existing mills in Goias state of whiklag located in the
microregion of Ceres; two mills are under construction; milethat ceased operating in the
microregion of Ceres; and one mill project (Figure 4). In 2084/2015 crop season, the
sugarcane production in the microregion of Ceres was appr@ymaMt, which is around
10% of the Goiéas state production (70.4 Mt). The sugarcaneeplarea was 105,119 ha, that
corresponds to 11.5% of the state planted area (911,847 ha) (2BGE),

Ipiranga de Goias was founded in 2001, and its territory witiglly part of
Ceres, the municipality that gives its name to the anegion. Although its political
autonomy is recent, Ipiranga de Goias' historical legacy lgads to the creation of the first
National Agricultural Colony of Gdis- CANG in 1941, which originally distributed lots
between 26 and 32 ha in size, aiming to occupy and develop theyswmt During the
1940s and 1950s, the CANG was an important agricultural fronoéable for its production
of rice, corn and beans (CASTILHO, 2012). Because of thatmicroregion of Ceres is the
area with the highest concentration of family farmerhénstate.

In addition, rapid sugarcane expansion has occurred enigarde Goias over the
past decade that may impact family farming activities. Sugarezds are cultivated by the
Cooper-Rubi Cooperativa Agroindustrial Rubiataba Ltdathanol and sugar mill located to
the west, just outside Ipiranga de Goias, in the neighfpumunicipality of Rubiataba. This
mill was founded in 1987, with subsidies from Proalcool. Jap@mup, from Paraiba state,
has owned the Cooper-Rubi since 2003. This mill produces alig@rcane that it processes.
In 2013/2014 crop season, the total area harvested was approxi2@d) ha, yielding
around 1.4 Mt of sugarcane and 117 MI of ethanol. 905 ha are ICBapés property; the
remaining area comes from land leasing contracts in Riiaisand eight other neighbouring
municipalities, including Ipiranga de Goias. More than 300 leading contracts are signed
with small and medium-sized landowners, with an average af 73 ha per landowner, and
no sugarcane supplied by autonomous producers (Personal communicatioohé&d@013)
There are other two mills within a radius of 30 km fronndpga de Goias, however all of the
sugarcane activity in the study area is tied to Cooper-Higpiire 5 shows the study area
location and the spatial distribution of farmers imtewed, classified into "without" or "with"
land leasing contract with Cooper-Rubi ethanol and sugar seittounded by sugarcane
fields.



Figure 4 tLocation of ethanol and sugar mills in Goias state, lggtihg the microregion of Ceres
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Figure 5 = Study area location, sugarcane areas, and the spaiabution of farmers
interviewed
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3.2 Stakeholders and Interviews

Rua (2009) defines stakeholders, in general, as politicatrsagthose interests
may be affected, positively or negatively, by the directmken by a specific public policy.
Political actors can be individuals, groups or organizatiarnt) particular characteristics.
They can be further distinguished as public actors (paliticand bureaucrats), private actors
(companies, businessmen) or workers.

A preliminary fieldwork was carried out in Ipiranga de GoidgOctober 2013.
We interviewed the Municipal Secretary of Agriculturepeal agent of Emater - the Goias
State Enterprise for Technical Assistance and Rural Exten3 family farmers indicated by
them, and the Administrative and Financial Manager of@beper-Rubi ethanol and sugar

mill. The choice of these stakeholders was due to thditigay social and economic
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relevance in Ipiranga de Goias. Each interview lasted ajppately 2 h and 30 min, at their
work offices and at farm homes. We applied a questionnaite elosed-ended questions
about social and economic aspects of agriculture inrigaade Goias, and also open-ended
guestions focusing on the importance of the sugarcane teglmnrand positive and negative
consequences of the recent sugarcane expansion. Fieldfrmteinterviews allowed us to
understand how farmers and government have responded twea$sure from sugarcane
expansion ando what extent public policies have affected the farmerdiénmunicipality,
giving us the basis to create the AHP hierarchy (see 8€&i8) This preliminary fieldwork
was fundamental to the engagement of stakeholders inuthe and to the design of the AHP
hierarchy, considering there are no well-established guidelioesthis type of AHP
application, similar to that presented by Garfil Ferrer-Marti (2011) for water and sanitation
projects.

The second fieldwork was conducted in June and July, 2014hdopurpose of
applying the AHP approach. This step involved six stakeholder grasgusciated with the
research problemin a total of 33 participants (Table 2): at the fedegakl, an agent of
Conab - National Food Supply Agency; at the state levelagent of Emater; and at the
municipal level, an employee (administrative and fimg@nmanager) of the ethanol and sugar
mill Cooper-Rubi, the president of the cooperative Cooperadregional Agriculture and
Cattle Ranching Cooperative of Rubiatabi@®e Municipal Secretary of Agriculture, and 28
family farmers We identified the family farmers interviewed through initi@ntacts with
Emater and Secretary of Agriculture, followed by snowkathpling. Family farmers in most
cases involved both the male and female heads of hddsaho children as a group, thus
their judgments represent family choices. For the otheemment officials and industry
representatives, the representative from Conab wasreamn; and the rest were men.

We interviewed family farmers using a questionnaire comprigetdosed- and
open-ended questions in order to build a socioeconomic podffemily farmers and gather
opinions about the importance of sugarcane to the regionwduadl are the positive and
negative consequences of the recent sugarcane expansickpferelix 1). Each interview
conducted at farmer homes, lasted approximately 45 minutessoght to balance the
number of farmers according to their position in refatio the sugarcane industry, i.e. those
who have never rented their land to sugarcane producersrih®rs) and those who rented
their land in the past or were renting their land attthee of interview (13 farmers). In
addition, a specific AHP questionnaire was also applied tstaleholders. Details of this

step are in the next Section 3.3
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Before proceeding with the interviews, informed consent etdgined from each

participant (see Appendix 2), according to procedures approvechéyUhiversity of

Campinas Ethics in Research Committee (see Annex 1).

Table 2 £Stakeholder participants

Stakeholder

Level Explanation Respondents
groups
Conab is affiliated with the Ministry of Agriculture,
Conab Lives_tock and Food Suppl_y, responsible for Superintendent for
(National Food Federal contrlbutln_g to the regularity of food supply ar_1ql the Support of
Supply Agency) guaranteeing income to rural _producer_s, participa Family Farming
in the formulation and execution of agricultural an
supply policies.
(EGrg?girState In general terms, Emater is the State agency for
Enterprise for planning, coordinating and executing plans,
: State  programs and projects of technical assistance,
Technical : . . Local agent
Assistance and agricultural exte_ngon, res'earch anq sustallnat')le r
. development, giving priority to family farming in
Rural Extension) Goias.
Founded in 1987, with subsidies from Proalcool.
This mill has been responsible for the expansion
Cooper-Rubi sugarcane production in Rubiataba and surround Administrative and
(Ethanol and Municioal Cooper-Rubi produces all tisegarcane that it Fi ey
Sugar Mill of P processes, cultivated in 22,000 ha, of which less ihancial Managet
Rubiataba) 1,000 are its propertyt has land leasing contracts
Rubiataba and 8 other neighboring municipalities
including Ipiranga de Goias.
Cooperagro
(Regional This cooperative was created in 1971. Currently,
Agriculture and Municipal there are approximately 2,000 rural properties
Cattle Ranching affiliated to Cooperagro, within a radius of 40 kin President
Cooperative of Rubiataba. There are 85 milk producers from
Rubiataba) Ipiranga de Goias.
The Municipal Secretary of Agriculture is a politici
Secretary of - position, chosen by the mayor and his party, usus Municipal
g Municipal L .
Agriculture for a 4 year-term when municipal elections occur. Secretary
The current mandate is 2013-2016.
28 family farmers
were classified intc
Family farmers  Municipal According to the law 11,326/2006. groups according

to their position in
relation to the
sugarcane industr
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3.3 Analytic Hierarchy Process tAHP

According to Saaty (1990), the practical application of AP involves three
basic steps. The first stepte structure the problem as a hierarchy. From top to bottoen, t
elements may include the overall goal to be achieve@rieriand sub criteria that contribute
to the goal, and alternatives that are to be evaluatbdr@spect to criteria in the level above.
Choosing the appropriate criteria and possible sub criisrithe main challenge when
working with multi-criteria decision-making; they are sjie to each site and context, so the
selection of the elements should be discussed by all ioecisakers and involved
stakeholders, reflecting their concerns and preferei@&RFI and FERRER-MARTI, 2011).

In the second step, we carry out pairwise comparison jadtgmamong the
elements at one level of the hierarchy in terms ofriiwe higher level. Qualitative (verbal)
comparisons are converted into quantitative values by usingneerical scale of integers
ranging from 1 to 9. This scale was validated for effeags, not only in many applications
by a number of people, but also through theoretical cosgmasiwith a large number of other
scales (SAATY, 1990). The fundamental scale of values poesent the intensities of

judgments is shown in Table 3.

Table 3 +The fundamental scale

[ Definition :
!ntensny of Explanation
importance (verbal scale)
1 Equal importance Two activities contribute equally to the objective
. Experience and judgment slightly favor one activity ov
3 Moderate importance P judg gnty y
another
. Experience and judgment strongly favor one activity o
5 Strong importance P judg gy y
another
. An activity is favored very strongly over another; its
7 Very strong importance . . . .
dominance is demonstrated in practice
. The evidence favoring one activity over another is of tl
9 Extreme importance

highest possible order of affirmation

If activity i has one of the above numbers assigned to it when comparedinitty a

Reciprocals . . . .
P j, thenj has the reciprocal value when compared with

Source: Saaty (1990)

Each one of the comparison matrices assumes the form
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=5 56 ® =3

65 66 & TBa,

#Lf e Y
- - a

=5 =a6 ® =4

whereag; represents the pairwise comparison rating for attribated attributg.

Given the reciprocal property of the matrix,af = x, thena; = 1xk ZKHUH [ - 2Q0
n(nil)/2 actual pairwise comparisons are needed fon.ancomparison matriXSAATY,
1991).

The scores obtained from individual preference are usedymthesize local
priorities of each element of the hierarchy by using diggnvalue method. The vector of
priorities is the principal eigenvector of the matrix. ilteg the relative priority of the element
measured in a ratio scale (SAATY, 1990). In addition, th#Aalso allows decision makers
to maintain control over the inconsistent comparisonsriay occur due to inherent human
nature (KUKRETY et al., 2013)

The consistency ratio (CR) is calculated based on piepeof reciprocal
matrices. Saaty (199Iproved that the largest eigenvalug., Of a reciprocal matrix is
always greater than or equalngnumber of rows or columndy. there are no inconsistencies
in pairwise comparisons, thepax =n. The more consistent the comparisons are the closer to
n are the max values. The quantitymax £n measures the degree of inconsistency within the
n«n matrix The consistency index (Clthat measures the inconsistencies of pairwise
comparisons, is given by equation Cl s4{¢n)/(n-1). The CR measures the coherence of the
pairwise comparisons. It is defined by CR = CJMhere RI is the average consistency index
of the randomly generated comparisons (Table3IDPOXHV R1 &5 ” DUH FRQ
acceptable. Otherwise, higher values of CR mean an ualeslevel of inconsistency, and

participants should revise their pairwise comparison juetgm

Table 4 tRandom Consistency Index

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Rl {0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 151 1.48 1.56 1.57 1.59

Source: Saaty (1991)

Finally, in the third step, the pairwise comparison judgmaresused to develop
overall priorities for ranking the alternatives. Ténerall priority values are calculated from

the top of the hierarchy by multiplying the local priorityasf element by the priority value of
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the level just above it. The sum of the overall priesitat each level is equal to one. As a
result, the overall priority value of the elements atlesel shows the proportionate
contribution to the overall preference of the individuather stakeholder group (KUKRETY
et al., 2013).

3.3.1 AHP hierarchy

The AHP decision hierarchy built for the present study (Eigirwas based on
literature reviews (ELLIS, 1998; ANANDA and HERATH, 200SCHNEIDER, 2007
CHAVEZ et al., 2012; KUKRETY et al, 2013; KURKA, 2013; KURKA and
BLACKWOOD, 2013 XU et al, 2014) as well as information gathered during the
preliminary fieldwork.

Figure 6 £Four levels of hierarchical structure used in this ctsay

Level 3 — Decision
attributes

Air and water
uali
Level 2 — Criteria quality
Environmental Soil
benefits conservation Level 4 — Alternatives
Forestry Renting land to
conservation sugarcane
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security
Prioritize public policies Social Education in
towards family farming benefits the countryside Specialized
production
Permanence in
the countryside
Income
generation
Diversified
Economic Subsidies for production
benefits production
Guarantee of
purchase and
minimum price
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We have four levels and limited numbers of elements fouraber of reasons,
based on an understanding of human cognition and past te$saother authors. To avoid
confusion with a large number of comparisons, which scpnifily increases uncertainty of
the process, it is recommended that the number of etsme a category should not exceed
10 (KUKRETY et al., 2013; DELGADO-GALVAN et al., 2014The top level of the
hierarchy represents the goal, which defines prioritiegidilic policies addressing family
farming. The second level refers to criteria dealing with environmental, social and
economic benefits to be achieved with implementatiopublic policies. They are the three
pillars, environmental, social and economic factors, wlsaktainable rural development
policies should integrate simultaneously. The third lexfethe hierarchy consists of nine
decision attributes: air and water quality, soil consé@waand forestry conservation under
environmental benefits; food security, education in the cgside and permanence in the
countryside under social benefits; income generation, diebsior production and guarantee
of purchase and minimum price under economic bendftie definition of these decision
attributes was directly related to what we learned duringptbéminary interviews. Those
interviews helped us identify areas of concern that poliagers should address in policies to
meet the demands of family farmers.

Regarding the environmental criterfeeld notes indicated that there is a need to
improve environmental quality in Ipiranga de Goias. Numerous@mwviental problems were
mentioned as major concerns among family farmers andcesepratives of government:
deforestation, soil erosion, air pollution caused by maye straw burning practices and
vinasse stenghdecreasing water availability due to irrigated cultivation of steya, and
water pollution by pesticides. These concerns are unsurprigingn that there is no
environmental agency in the municipality, and, consequernblyenvironmental monitoring.
Considering the criteria under social benefits, thenncaincerns relate to reduction of food
production in the municipality itself and rural out-migratiéor that, there are few successful
initiatives implemented that could be expanded. One issfadt on*ommunity DUPL® J°
state/municipal partnership encouraging farmers to cultivadénly rice and vegetables
sharing harvests among themselves), and another 85UDO +RXVLQJ 3URJUDP’
renovate houses in the countryside. In addition, Entaw attention to the lack of technical
courses to improve farmers' professional skillgith respect to economic benefitthe
stakeholders interviewed mentioned the lack of economienties and mechanisms to

encourage family farming production, which leads the farneerent their lands to sugarcane
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mills because they cannot be competitive, even though nmostriahave accessed Pronaf to

obtain rural credit. A brief description of each deaisattribute is shown in Table 5.

Finally, the fourth and bottom level of the hierarchy cstssof the alternatives, in

terms of agricultural activities that might be more cadee for the success of the public

policies. The alternatives represent options for fanalyning activities facing the pressure

from sugarcane expansion: rent land to sugarcane mills, wkichlready underway;

specialized production, when the family farmer has incoma finly one type of agricultural

activity (e.g. dairy cattle in Ipiranga de Goias); and dified production, in which the

family farmer grows various products for own consumptiontaadnarket.

Table 5 £Description of criteria and decision attributes setbébe this case study

Criteria Decision attributes

Refers to:

Air and water quality

Environmental g onservation
benefits

Forestry conservation

Promotion and/or maintenance of air and water qualit
levels as well as water resources availability

Control and prevention of soil erosion and saoil
contamination by pesticides

Protection of vegetation, preventing deforestation, vis
impacts on landscape and impacts on biodiversity

Food security

Social benefits Educat|o_n In the
countryside

Permanence in the
countryside

Arable land available for food production and conditio
of access to good quality and variety of food products

Offering of technical courses that improve the
professional qualifications of the family

Conditions to maintain living and working in the
countryside, avoiding rural out-migration

Income generation

Economic
benefits

Guarantee of purchase
and minimum price

Subsidies for production

Income generation in the countryside through direct

income transfers

Mechanisms to reduce purchase costs of agricultural

inputs

Mechanisms to guarantee the outflow of agricultural
production and the maintenance of the market price c

products

3.3.2 Pairwise comparisons

The AHP pairwise comparison surveys were carried out durgidgwiork, June

and July, 2014, in Brasilia)

&RQDETYV RIILFH

DQG LQ ,SLUDQID GH

neighboring municipality where the ethanol and sugar mill the cooperative are located.
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Representatives of Conab, Emater, Cooper-Rubi, Cooperagr&ecretary of Agriculture
were interviewed at their work offices. Family farmers waterviewed at their homes. Each
participant was asked to indicate the relative preteremf one element over the other,
considering the point of view of the public or private enteepthey were representing, while
the family farmers were asked to use personal judgment lzaséheir own perceptions and
experiences to express their relative preferences. Mdstiduals took approximately one
hour and 30 min to complete the pairwise comparisons process.

Starting with the second level of the hierarchy (Figd)rave asked: regarding the
implementation of public policies toward family farming, whisdnefit do you think should
be given more importance? How much more? In order to &eilparticipant judgments, we
used cards with pairs of elements and a graded colorteealeisually guided the participant
during the comparison process. We displayed cards witHirStepair of criteria and the
participants were instructed to choose one criterion hedntensity of importance of such
criterion over the other, moving the marker through thedescfrom light yellow (equal
importance) to dark red (extreme importance). Figure 7 stowexample of a pairwise
comparison between the criteria environmental benefitd social benefits, in which
environmental had strong importance over social. Thre@ewtions of pairs of criteria were

possible in this level.

Figure 7 tExample of pairwise comparison consideringgbcond level of the hierarchy

ENVIRONMENTAL SOCIAL
BENEFITS BENEFITS

< N >

MODERATE EQUAL MODERATE

Next, considering the third level of the hierarchy, we askedanding the
environmental benefits that public policies should provide, wiscmore important? How

much more? This question was repeated with the other twoiariesocial and economic
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benefits £ to compare participant decisions regarding the respectivébusdss. Three
combinations of pairs of decision attributes were possibtieiueach criterion, totaling nine
comparisons. With respect to the forth level of the dnéhy, we asked: which of these
agricultural activity options do you think is most approprifie achieving air and water
quality? How much more? This question was repeated withthiee eight decision attributes.
For each decision attribute, three combinations of piedternatives were possible, totaling
27 comparisons. Thus, a total of 39 pairwise comparisonsmeade across all the hierarchy
levels, following the same procedure with cards and scalghawn in the example from
Figure 7.

All the participants used verbal scale to make qualitative comparisons, which
ZHUH FRQYHUWHG LQWR TXDQWLW®GWRNQWLEES Xdb BEH XV L
Using a laptop computer during the fieldwork, the judgmentsimddafrom the pairwise
comparisons were entered into the AHP Excel Templateapea by Goepel, 2013, in order
to find the local priorities. The CR equal or below 0.1 whescked for all judgments. In case
of a stakeholder group, such as the family farmers, aeosos decision approach was used.
The individual judgments for each group of family farmersensggregated by calculating the
geometric mean (SAATY and VARGAS, 200GOEPEL, 2013) of all decision matrices.
Furthermore, the AHP Excel Template has an output fieddvsly the consensus index for
more than one participant/decision maker. This is caledldéiased on the row geometric
mean method results of all inputs using Shannon alpha anceietgpy (GOEPEL, 2013)
Global priorities were calculated in post-fieldwork by inmgtidata from the AHP Excel
Template to the AHP Online System also developed by Goepel
<http://bpmsg.com/academic/ahp.php>, a web based AHP solutiocathatanage complete
AHP projects and group sessions. We dowrdakttie data in csv format (comma separated

values) for further processing as well as sensitiviglyames in a Microsoft Excel spreadsheet.
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4 Results and Discussions

4.1 Environmental and socioeconomic impacts of mill-cultivated sugarcane

on family farming®

4.1.1 Sugarcane expansion

In the period between 2001 and 2014, sugarcane area increased 275.8% in
Ipiranga de Goias, from 1,360 ha in 2001 to 5,111 ha in 2014. Such expamsy seem
insignificant compared to other locations that presgmbuch larger numberdhe largest
properties and the largest sugarcane producers are cotegnimasouth of Goias. For
example, in 2014, Quirindpolis had the largest sugarcaneedlamea, with 76,804 ha, with
sugarcane growing beginning in 2006, with 5,000 ha (IBGE, RHéwever, we want to
emphasize the strong presence of family farming in Ipiratg&oias, whose farmers are
more vulnerable to the consequences of the land use cliéggee 8 illustrates the horizontal
expansion of sugarcane in the municipality, based on crgsmarovided by the Canasat
Project (RUDORFF et al., 2010). We checked and updated thedilébef 2014/2015 crop

season, using visual interpretation of Landsat-8 images and&36agh database.

Figure 8 £tSugarcane area expansion in Ipiranga de Goias, 2003-2015

2003

[ Ipiranga de Goias @ Ethanol and sugar mill Bl Sugarcane areas

Source: updated from Rudorff et al. (2010)

® These results have been submitted as: Petrini, M.A.; RodhaBiown, J.C. Mismatches between
mill-cultivated sugarcane and smallholding farming in Braeivironmental and socioeconomic
impacts.Journal of Rural Studies, 2016.
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In Ipiranga de Goias, other agricultural activities thahpete with sugarcane for
land are annual crops (mainly corn) and dairy cattle. Data 2006 Agricultural Census
show that pasture occupied 34.8% of area of agricultural s$tadants of family farming,
while annual crops accounted to 5.3% of it. Also, family faswegre responsible for 72.3%
of milk production that year (IBGE, 2016). We observe in Fégairand Figure 10 that the
planted area and production of corn started decreasing in #@08,1,600 ha and 5,920
thousand tons in 2003 to 400 ha and 1,200 thousand tons in 2014, shtswiagdecrease in
productivity. In turn, sugarcane area and production incregtseethigher rate, except 2010

when sugarcane fields were renovated.

Figure 9 £Corn and sugarcane planted area in Ipiranga de Goias, 2001-2014
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Figure 10 +Corn and sugarcane production in Ipiranga de Goias, 2001-2014
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The dairy sector was somewhat less affectdé herd of milking cows remained
nearly the same between 2001 and 2010, while milk production decrdiagely & that
period (Figure 11). From 2010, herd and milk production expandezhingaa peak in 2011,
followed by a gradual decrease until 2014, but still remaining dr80f&6 greater than the
beginning of the 2000's. For the first time, milk productiomeased more than the number of
milking cows, indicating an increase in productivity. The mesi of the cooperative
Cooperagro also confirmed this upward trend in productivity amuoagdoperative members
(Personal communication, July 2014). As another exampleg bwal. (2012) demonstrated
that the presence of sugarcamethe farm can be part of a strategy of intensificaboa
income diversification, strengthening stability and resikefar dairy farmers in S&o Paulo
State.

Figure 11 +Milk production and number of milking cows in Ipiranga de Gp#001-2014
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4.1.2 Findings from interviews

Family farmers participants were in most cases botimdde and female heads of
household; average age was 56 years, having lived their efetine Ipiranga de Goias or, in
few cases, over 30 years of residence. The average eduleate! in the sample is low: 11%
are illiterate and 43% did not finish elementary school; 2i8isted high school and 4%
ILQLVKHG FROOHJH 7KH IDUPHUTSNBFHBWRERQRPDE RXUWR I
industry in the region are presented here according topgbsition in relation to the sugar
mill, classified into two groups: a) "without" group: 15 farmerthout land leasing contracts

with the mill (farmers who had never rented land to thé aithe time of the interview) and
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b) "with" group: 13 farmers with land leasing contracts wite mill (farmers who had a
contract with the mill at least once before or attitme of interview).

Table 6 shows the characteristics of each group witheotsto lot size and
income. In general, the majority of farmers that did neoit their land to the mill ("without"
group) own lots with the smallest area, up to 20 ha. Thegeearea size in this group is 22.4
ha. In fact, sugarcane production requires economy ¢d,smad, because of that, small areas
are not profitable either to the farmers or to the nmslheeially if neighboring farmers did not
rent their land too.On the other hand, the majority of farmers that sigaed lease contracts
with the mill ("with" group) own the largest areas, witlore than 80 ha, a size more adequate
for monoculture cultivation. In this group, the averageaasize is 78.6 ha, that is 3.5 times
bigger than the "without" group. This large gap between bathpg shows that the lot size is
a key element of the land leasingegarding monthly income, farmers' profiles are fairly
similar. The majority of both "without" and "with" gup have a monthly income ranging
from one to three minimum wages (one minimum wage was R$r7289 329 at the time of
interviews), followed by the range from three to five minimwages. Only farmers from
"without” group declared that their monthly income was thas one minimum wage. The
primary source of income for farmers from "without'ogp are, first, retirement pensions,
followed closely by dairy cattle and annual crops. In tuanmérs from "with" group have
their income coming, first, from land leases and, seécémom dairy cattle. We observe that
only 23% of farmers rely exclusively on land leases as gwmirce of income, and 46.2%
need to complement their income with dairy cattle depactivities, since the amount paid
by the mill is not enough for them, and both activities egually important to their monthly
income.

We observe from Table 7 that 80% of the "without" groupiatktd annual crops
before the sugarcane expansion, such as corn, riceeand,tand the remaining 20% had both
annual crops and dairy cattle as farm activities. Atgmesafter the sugarcane expansion, the
majority of this group still cultivates annual crops, but tesser extent (46.6%), while 26.7%
have started working with dairy cattle and other 26.7%imo@tcombining both activities.
From the "with" group, 46.2% had annual crops and dairy cattlaras activities, 38.5%
grew only annual crops and 15.4% worked with dairy cattle befferesugarcane expansion
Now, most of them (69.2%) share their land between sugaarahéairy cattle. Only 7.7% of
farmers quit farm production altogether and exclusivety tkeir land to sugarcane industry.

These farmers have more than 80 ha.
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Table 6 tLot size and income characteristics of farmers inteved

Farmers without land Farmers with land
leasing contracts with leasing contracts with

the mill the mill
Lot size® (hectares - ha) % %
Up to 20 ha 66.7 7.7
20 - 40 ha 13.3 30.8
40 - 60 ha 13.3 7.7
60 - 80 ha 6.7 -
80 - 100 ha - 15.4
More than 100 ha 38.4
Monthly income® (minimum wage - MW)
Upto 1 MW 13.3 -
1-3MW 53.3 46.2
3-5MW 20.0 23.1
More than 5 MW 6.7 7.7
Don't know / Don't answer 6.7 23.1
Main source of income
Retirement pdy 33.3 -
Dairy cattle 26.7 30.8
Annual crops 26.7 -
Dairy cattle + other activiti€s 13.3 -
Land lease to sugarcane - 23.0
Land lease to sugarcane + dairy cattle - 15.4
Land lease to sugarcane + other activti - 30.8

In Brazil, law 11,326/2006 defines the family farmer as the one ahadng other criteria, does not
exceed the maximum area of landholding of fouddulos fiscaisThe size of onenddulo fiscal
depends on each municipality where the farm is locatedhidaniga de Goias, thmmddulo fiscalis 20
ha, so the limit is 80 ha (LANDAU et al., 2012). Therefonsany of "with" group cannot be
considered as family farmer from a legal perspective. Howexe kept them in our study due to the
characteristics of the establishment, depending upon family éadsbmanagement, and the context of
the region where they are inserted.

® At the time of interviews (June and July 2014), the Braziliamirmim wage was R$ 724. It was
eguivalent to approximately US$ 329.

¢ Farmers receive from the government a retirement payment teqtied minimum wage, after the
age of 60, for men, and 55 for women.

4 Other activities refer to individual cases of coconut agdfaiming, and off-farm revenue, such as
urban job and retirement pay. Farmers mentioning othertggiwere unable to identify their major

source of income, responding that both activities are equatigriant to their monthly income.
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Table 7 £Farm activities of farmers interviewed before andradftgarcane expansion

Farmers without land Farmers with land
leasing contracts with leasing contracts with

the mill the mill
Before sugarcane expansion % %
Annual crops 80.0 38.5
Dairy cattle - 15.4
Annual crops + dairy cattle 20.0 46.2
After sugarcane expansion
Annual crops 46.6 7.7
Dairy cattle 26.7 7.7
Annual crops + dairy cattle 26.7 7.7
Land lease to sugarcane - 7.7
Land lease to sugarcane + dairy cat - 69.2

These land use changes shed some light on food seasuysi considering that
the access to food is a critical concern at the Hwlddevel. It refers to the ability of farmers
to produce or purchase sufficient food for their needsmFour sample, many smallholders
are net purchasers of food: 69.2% of the "with" group and 4@f7%e "without” group
reported they did not own sufficient land to produce enoagt for their families. 23.1% of
farmers from the "with" group and 40% from the "without" wgoroduce their own food,
while 7.7% from the "with" group and 13.3% from the "without" grqupduce as well as
purchase food to complement their needs. Since many rwalpgople spend a great part of
their household incomes on food, there is a risk tHatvar supply could threaten household
level food security (FAO, 2008).

With respect to the farmers' opinions about sugarcanpiranga de Goias, we
have a pros and cons table (Table 8) containing items sgontsiy mentioned by
interviewees when asked about the advantages and disadvasttigesugarcane expansion
for family farming and for the municipality in general. Weglhlight that, among the farmers
with land lease contracts, pros were mentioned mone ¢bas, while farmers without land
lease contracts mentioned more cons regarding sugaecg@ansion. Interviewees viewed job
creation as the most important advantage of sugar catie iregion. Many also mentioned
that switching to sugarcane from annual crops can be a gowe toodeal with low crop
prices or lack of on-farm labor brought on by the advangedod many farmers and the fact
that many sons/daughters are no longer around to help withfalarytasks; 6.7% of farmers

from "without" group responded in this way, compared with 30.8%roners from "with"
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group. 15.4% of "with" group also mentioned as an advantegguaranteed monthly income
coming from the ethanol and sugar industry. With respect twb@eks, environmental
impacts were the mentioned most (60% of farmers from twithand 38.5% of farmers from
"with" group). Almost half of "without" farmers (46.7%) cprain about the damages in other
crops caused by the aerial spraying of pesticides in sugaietds &gainst 15.4% of "with"
farmers. For 13.3% of farmers from "without" group and 23.1f%aommers from "with"
group, renting land to sugarcane does not financially cosapenf the lot size is small.
26.7% from "without" group also mentioned the problem of &xes derived from the mill's
activities which do not return as improvements to Igjeade Goias, since the mill is located

in the neighbouring municipality.

Table 8 +Pros and cons of sugarcane mentioned by farmers intémeiews

Farmers without  Farmers with

land leasing land leasing
contracts with contracts with
the mill the mill
Pros % %
Job creation 53.3 61.5
Renting land is an option to replace annual crops, wh
. e 6.7 30.8
is no longer competitive and/or lacks labor force.
Guaranteed monthly income 0.0 15.4
Cons
Environmental impact (deforestation - "trees cemeter
worse water security and soil quality, loss of
biodiversity, air pollution and health problems due to 60.0 38.5
burning harvest practices and pesticides spraying, oc
vinasse)
Damage to other crops due to the aerial spraying of
. : ) 46.7 154
pesticides in sugarcane fields
Renting land does not financially compensate for farr
. 13.3 23.1
with small area of land.
Tax does not return to the municipality 26.7 0.0

The family farmers are aware of advantages and disadvartizethe sugarcane
industry can bring to their surroundings. Balancing all @md cons, the decision to rent the
land is individual and represents an escape from the inhecenbmic risk of agriculture,
especially in cases where there is lack of, or ineff@ein, government policies supporting

and encouraging food production. Novo et al. (2012) found tkashlit to sugarcane is not
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merely stimulated by better prices and maximization of profit mainly as a result of
perceptions of labor constraints and the risks andoppties offered by diversification. In
the municipalities of the S&o Patricio Valley regionwbich Ipiranga de Goias is part, Avila
(2009) also found similar reasons why farmers decided tdheintland. Ficarelli and Ribeiro
(2010) pointed out that landowners give not just an econeatie to their land, but there are
also cultural and life aspects influencing farmers' decsi®herefore, the monetary amount
to be received from the ethanol and sugar mill is not iglescriterion evaluated in the
decision to sign a land lease contract. In our stadypng the farmers who have resisted
("without" group), 67% already received an offer to leasdr tlhnd. The reasons for refusal
vary from the preference for work with food crops or eat#lising, dw revenue that does not
offset the loss of autonomy, and they want to avoid tbéopnd transformation of their rural
home and landscape. Furthermore, to these farmers, thssatx technical assistance and
rural extension services has become very inefficientrastticted, since those services lose
their meaning in supporting family farmers in an area daméhhy mill-cultivated sugarcane
monoculture.

There is also evidence in the interviews of concerndbatracts can lock farmers
into a situation where it is very difficult to returntioeir normal farming operations and way
of life; farmers taON DERXW WKLV SIR\FHRD ®V DLWRKQB RheN XUQL
contracts require the removal of many capital investmentorrals, barns, fences in
addition to places with economic and cultural value saschouses and groves of trees, which
can lead to a deep loss of a sense of place. After congplene full sugarcane crop cycle,
around six or seven years, such dramatic changes oftemthe renewal of the lease, leading
to families cutting off their ties entirely to the courstide, leading to rural out-migration, loss
of autonomy, and worsening of poverfiyhe small farmers who resist leasing their land end
up surrounded by sugarcane fields, suffering the consequencestamination by pesticides
and the soot of burning sugarcane (CASTILLO, 2000OM® et al., 2012).

In Brazil, leasing contract terms in general tend to féaadowners over renters.
In the sugarcane sector, this relationship seems toveesesl, with mills and distilleries
having much better productive and financial conditions at tisposal, which gives them
greater bargaining power, creating an asymmetric relatiof&tvpeen the contracting parties
(ALMEIDA and BUAINAIN, 2016). Through contractual arrangemenit® mill imposes its
interests on small producers, suain the Sdo Patricio Valley region; farmers are given n
opportunity for input on the type of contract to be sigreal] they are not allowed any

participation in the measurement of planted area and ¢yahsugarcane produced, causing
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dissatisfaction and distrust towards the mill. It is Wwarentioning that the land leasing (as
both the mills and the farmers refer to the contjaate most likely partnership agreements
disguised as leased contracts (AVILA, 2009).

This characterizes what Fernandes et al. (2010) calledr8wttet promises of the
sugar industry”, when describing territorial disputes betwegpareing sugar-ethanol
production and agrarian reform settlements in Pontalatarf@panema region of Sdo Paulo
state. The mill enticed settled families with a discowfseope and large amounts of money,
but in the end, the mill failed to fulfill its obligationsid many settlers who signed contracts
have come to regret their decisions.

4.1.3 Concluding remarks

The ideas sustaining the growth in the sugarcane-basedkseaior sometimes
conceal all environmental damages and social problems gesmeby the advance of
sugarcane crops and mills. Moreover, aggregate data alydemat national or global levels
can mask the socio-environmental dynamics in particulaepjao this study aimed to give
voice to farmers, and determine the prospects for thavaliof family farming, in the midst
of an area undergoing rapid sugarcane expansion. Consideningarlier hypothesized
farmer responses to sugarcane expangioomplete resistance, maintain mixture of farming
with sugarcane production, leaving farming entiredgur findings indicate that the outlook
for family farmers is not favorable, no matter thepmse. The research revealec th
processes by which this occurs.

The competitiveness demanded by the market imposes a faemssale of
production and minimum crop Yyield that lead to land conceotratnd exclusion of small
producers from the sugar-energy sector. As traditional dimys, rice and beans) became
less profitable in Ipiranga de Goias, along with otheraldes such as lack of support for
production and lack of on-farm labor, the monthly incomierefl by the sugarcane and
ethanol industry has become very attractive to family fesmin this context, farmers
assumed a form of passive landowner renting their laagrmindustry, because they want, at
the same time, to obtain income and maintain the landdein most cases, this alternative
emerged as a short-run solution to cope with economfculifes of the landowners to
continue in the countryside. However, as we saw in Ipiraegaalas, and from other studies,
the land lease contracts make it difficult for farsnéw return to their former activities and

way of life. Some farmers have resisted leasing thed, lfor a number of reasons: the small
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size of landholding would not generate sufficient reverthey would lose autonomy in
production; they fear the deep transformation of theinl es&blishment and landscape. They
are more critical than farmers with contracts conicgy environmental impacts and other
negative impacts of the mill-cultivated sugarcane produatidhne municipality.

Seeking rural development, we need to put considerablg &ffo understanding
better the variety of local impacts arising from largals sugarcane production through land
leasing. More studies should focus on the experiences andddge of family farmers in
other areas, concerning the benefits and drawbacks afuligre as a provider of biofuel
feedstock. Research findings may help lead to the foriooladf government policies
designed to protect family farmers, making it possibletfie@m to choose what to produce,
either food or biofuel feedstock, empowering them to ra@intheir status as agricultural

producers.

4.2 Using an analytic hierarchy process approach to prioritize publipolicies

addressing family farming in Brazil®
4.2.1 Stakeholdeffpriorities

Table 9 and Figure 12 present the consolidated prioribiesdch criterion by
stakeholder group and the CR of the comparisons. Thetatde threshold of 0.1 or less was
checked, and the results confirm that the judgments madthebyparticipants are quite
consistent. Participants in the family farmer groups pmtese high consensus in their
judgments. The consensus index ranges from 0% (no conskesusen participants) to
100% (full consensus between participants). Each group of fariseeported from here as
follows: Farmers 1+15 farmers who ha never rented land to sugarcane producers; Farmers
2 +3 farmers who rented land to sugarcane producers ableasin the past; Farmers3.0
farmers who were renting land to sugarcane producersdinie of interview. As can be
seen, in the AHP application, we divided the group of fasméth land leasing contracts with
the mill into two subgroups, in an attempt to capture tiéerent preferences and demands.

Environmental benefits are the most important criteria tfie Secretary of
Agriculture (63.7%), Cooperative (63.7%), Farmers 1 (44.8%) andt& (45.5%) groups.

® These results has been published as: Petrini, M.A.; Rocha,Bidwvn, J.C.; Bispo, R.QJsing an
analytic hierarchy process approach to prioritize publicies addressing family farming in Braziland Use
Policy, 51: 85-94, 2016.
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The Farmers 2 and 3 groups preferred economic benefits (68%48%86, respectively) over
environmental and social. When farmers were asked abewtdvantages and disadvantages
of the presence of sugarcane in the region, only 38% ffanmers 2 and 3 mentioned
environmental impacts among others disadvantages, while 60% Fesmers 1 perceived
environmental impacts, and these differences were reflet the AHP ranking of criteria.

Table 9 +Global priorities for criteria

stakehodes M TRRETE  ems  benefts OR  consensus
Conab 0.091 0.455 0.455 0.00 -
Emater 0.455 0.091 0.455 0.00 -
Sec. agriculture 0.637 0.105 0.258 0.04 -
Mill 0.143 0.429 0.429 0.00 -
Cooperative 0.637 0.105 0.258 0.04 -
Farmers 1 0.448 0.303 0.248 0.00 74.5%
Farmers 2 0.177 0.193 0.630 0.01 81.2%
Farmers 3 0.320 0.201 0.480 0.00 76.0%

Figure 12 +Global priorities for criteria

100%
90%
80%
70%
60%
50%
40%
30% -
20%
10%

0%

© Economic
H Social

B Environmental

The ethanol and sugar mill group prioritized both economa social benefits
(42.9%) concerning public policies addressing family farming. Thi group did not
recognize the need for environmental policies as did ststakeholders. During interviews,



60

the stakeholders (Farmers, Emater, Secretary of Agmey and Cooperative) complained
about environmental problems caused by tRe OO TV D HW Imphadts Lckiied were:
deforestation, use of pesticides, reduction of headwatecnelen soil quality and water
availability, air pollution due to straw burning, stench of veeasind loss of biodiversity. The
Conab group also prioritized both economic and sociatis (45.5%). This is in accordance
with its mission; the agency is responsible for managingwgiral and supply policies, to
ensure basic needs of the population, preserving and encounagyiket mechanisms.

Table 10 and Figure 13 show the global priorities for datiattributes according
WR HDFK VWDNHKROGHU JURXS 3$LUHDVW GZ I DVKMWLY TDDXORA
attributes, and it is the most important attribute forifleient stakeholder groups: Emater
(34%), Secretary of Agriculture (40.6%), Cooperative (46.5%)Farmers 1 (27%). In turn,
Farmers 2 gave preferencdsRU 3VXEVLGLHV IRU SURGXFWLRQ’
SXUFKDVH DQG PIA3.B)X Fandns BHXxpressed preferences in reverse, I.e.
ranking 3JXDUDQWHH RI SXUFKDVH DQG IRIUYMP XPQS ULFXE VL
SURGXFWLRQ" VHFRQG EXW ERMRK XDIGHMH WBHB U PHRJR/(
renting their land to the mill to grow sugarcane is not kst option, because they lose
autonomy over their own land. At the same time, howdhes; recognize that at least part of
their monthly income is guaranteed when they rent it iggascane production. They would
prefer to work in the field, raising food crops or dairy leatf they could afford to or if some
policy guaranteed the value of their own production. Forethanol and sugar mill group,
attributes under economic and social beneitt¥ H PRVW LPSRUWDQW HPSKDYV
SUR G XFW LR Qnly Conab prioritizedh decision attribute undeW RFLDO EHQHILWYV
V HF X WithtWAZ.1%) concerning public policies toward family farming. Howevke
LPSRUWDQFH DPRQJ 3LQFRPH JHQHUDPWMDR® DQG PLQKPXD

DQG 3SHUPDQHQFH LQ W iksHaidyRiXI@QW U\VLGH’
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Table 10 +Global priorities for decision attributes

Stakeholders AWQ SOl FOR FSC EDU PER INC SUB GMP CR C;'rsoe“rfsus
Conab 0.030 0.030 0.030 0.221 0.035 0.198 0.212 0.030 0.212 0.00 -
Emater 0.340 0.054 0.061 0.010 0.058 0.023 0.041 0.207 0.207 0.00 -
Sec. agriculture 0.406 0.165 0.067 0.063 0.021 0.021 0.029 0.105 0.124 0.01 -
Mill 0.015 0.091 0.037 0.143 0.143 0.143 0.025 0.315 0.089 0.03 -

Cooperative 0.465 0.120 0.052 0.029 0.068 0.008 0.019 0.168 0.072 0.02 -

Farmers 1 0.270 0.116 0.062 0.076 0.111 0.116 0.036 0.100 0.113 0.00 77.7%
Farmers 2 0.080 0.055 0.042 0.032 0.068 0.093 0.104 0.294 0.232 0.00 74.0%
Farmers 3 0.152 0.086 0.082 0.042 0.091 0.067 0.067 0.189 0.224 0.00 73.6%

AWQ - air and water quality; SOI - soil conservation; FORrestry conservation; FSC - food
security; EDU - education in the countryside; PER - permaneartte icountryside; INC - income
generation; SUB - subsidies for production; GMP - guarantee of purchase andimipiice.

Figure 13 +Global priorities for decision attributes
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The alternatives were ranked as shown in Table 11 and Figuréhk results
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62

preference shared even by the mill group. The resultsoaastent with what is found in the
literature on rural livelihoods. The capability to diversiigome sources improves livelihood
security, hence the elimination of constraints and expansé opportunities for
diversification are desirable policy objectives (ELLIS, 1098upport for diversification
makes sense because it is seen as an inherent chatactdrifamily farmers, who have
historically had multiple occupations and multiple formsrmome, while specialization of
production, created and stimulated by agricultural modernizatimakes the farmers
dependent, vulnerable and subordinate (SCHNEIDER,)2007

Table 11 +Consolidated weights of alternatives

Rent land to Specialized Diversified Group

Stakeholders sugarcane production production consensus
Conab 0.058 0.165 0.776 -
Emater 0.075 0.392 0.533 -

Sec. Agriculture 0.071 0.278 0.651 -

Mill 0.143 0.143 0.714 -
Cooperative 0.104 0.127 0.769 -
Farmers 1 0.081 0.345 0.574 91.9%
Farmers 2 0.102 0.321 0.577 96.6%
Farmers 3 0.135 0.226 0.639 91.4%

Figure 14 +Consolidated weights of alternatives
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Among all stakeholder groupthose related to the governmental sphere gave the
lowest weight4o WKH DOWHUQDWLYH 3Udaerab5.8%) EmawrK7.5%%) hbdJ F D Q
Municipal Secretary of Agriculture (7.1%). Participantstims group believe that family
farmers should focus their land resource on producticio@ah, not sugarcane. Interview data
reveal that successful government programs, such as tte Aaguisition Program+PAA
coordinated by Conab, are nowhere to be found in Ipiranga des Guinicipality, although
82% of all farmers expressed interest in obtaining actesthis type of public policy

program.

4.2.2 Sensitivity Analysis

Analyses were conducted to verify the robustness of sedtilis important to
determine whether they are affected or not by hypotheti@ges in the weights of criteria
and decision attributes. If we found that a small changeeights affected results, then they
would have little utility for the formation of relevant poés (XU et al., 2014). Sensitivity
analysis takes into account three variables: the lwegjht of the criteria (economic, social,
and environmental) or decision attributes; the weight edehnative received in relation to
the criteria or attribute considered; and the global pyiaf the alternatives, or the final
ranking of the alternatives considering all the cratemd decision attributes. In this study, 12
graphs were generated to analyze the sensitivity of edtelnia and decision attribute of the
AHP hierarchy, for each one of the eight stakeholder grdataing 96 graphs. In general,
results were insensitive to any variation in the weiglitghe criteria or attributes. All the
graphs can be found in the AppendiXV@e present here twexamples of sensitivity analysis
graphs, one that shows insensitivity and another that sbengiivity.

First, we take the Farmers 3 group (farmers who werengeitdind to sugarcane
producers at the time of interview) and the economierinih as an example. Figure 15
shows how alternatives were prioritized relative to eattler with respect to the economic
criterion. The vertical line in the graphs marks the llquéority given to the economic
criterion from the Farmers 3 interviews. The weight i480. The global priorities of
alternatives can be read on the y-axis at the poattthey intersect the vertical line marking
the priority given to the economic criterion (0.639 for dsieed production; 0.226 for
specialized production; and 0.135 for rent land to sugarcane)caWesee that diversified
production is the most desirable alternative and thegnitains that way regardless of the

weight given to the economic criterion, given that lme representing the alternatives
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intersects with another. In other words, the finaknagy of alternatives isnsensitiveto any
changes in the weight respondents gave to the econoieidon. Moreover, we notice that
the preference gap between diversified production and ttfeerlternatives is significant,
whereas the distance between specialized production andmérib sugarcane is not large.

Figure 15 xSensitivity analysis of the economic criterion of ffarmers 3 group
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The majority of results showed a pattern similar to shatwn in Figure 15, for
all stakeholders. The only exception was considering the dengaibup. Its results were
sensitiveto changes in weights given to the environmental andogeioncriteria, and to the
following attributes: air and water quality, food securitgueation, permanence in the
countryside, income generation, subsidies for productimth guarantee of purchase and
minimum price. Figure 16 illustrates the sensitive restithe economic criterion from the
Emater group. The weight given to the economic critefiom Emater respondent was 0.455,
indicated by the intersection of the vertical line witle tx-axis. The global priority of each
alternative is indicated by the intersection of theraktive line with the vertical line marking
the economic criterion weight (0.533 for diversified produtgt 0.392 for specialized
production; and 0.075 for rent land to sugarcane). The dasheshbmes where the weight for
the economic criterion would have to be to begin teet@mgwitch in the final priority ranking
of the alternatives. In short, the sensitivity analydlews for identifying unstable results.
Instability is more of a concern the closer any altivadine intersection is to the vertical
line marking the weight on the x-axis. In this example,pherity for diversified production
tends to decrease and specialized production tends to inondese economic weight
increases, up to 0.8 (dashed line), at which point the aliernat specialized production
would become the top option for any public policy aimed toward aduohg economic

benefits.
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Figure 16 +Sensitivity analysis of the economic criterion ofd&er
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As mentioned, the "diversified production” alternative, wWhieceived the
greatest global priority from all the stakeholders, wagnsitive to any hypothetical change
in weights. An exception is found in some of the resuttsnfEmater, where a change in
weights of some criteria and attributes would make thecialized production” alternative a
more important policy direction. In no way, however,udochanges in the weights of criteria
and attributes result in the "rent land to sugarcanefrative being any more than last in
stakeholder preferences. In practical terms, this méanhgolicy makers can feel assured that
no hypothetical changes in weights of the criteria amibatés would lead to any different

results.

4.2.3 Concluding remarks

Though there were differences among stakeholder groups repéndimpriorities
of criteria and decision attributeswe discovered that environmental and economic benefits
should be the most important drivers of public policiespinahga de Goias municipality.
Furthermore, all stakeholders agreed on the prioritp GfLYHUVLILHG SURGXFWLR
appropriate choice to promote public policies addressingyfdariming. These findings are
corroborated by previous studies about the importance efdification to raise the living
standards of rural households.

This study is a first attempt to use the AHP for prioritizing pupblicies geared
toward family farming in Brazil. The methodology is effgetand can be applied in a number
of different areas of application. In addition, the meths easy and simple to apply, and

consistency tests can identify inconsistent judgmeletling to reliable results. Having
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support material during the pairwise comparisons (the cdndsyisual scale, etc.) proved
useful in making the paired comparisons easier to underatandg participants, especially
the farmers.

Care should be taken, however, when building the hieraichodel, since the
formulation of hierarchies and selection of critengalve a certain level of subjectivity. It is
possible for policy makers to derive different hierarshigr similar decision problems and
consequently arrive at different solutions. Moreowee should note that it is a mistake to
consider this hierarchy as a model that fits all contexid empirical situations. Decision
makers interested in using this tool must first determinecliaeacteristics and dynamics of
family farming in a certain locale or region, and onlieathat adapt or build an appropriate
hierarchy.

The AHP approach can be the starting point in the formulatf public policies,
ensuring transparency and including family farmer viewpoints him decision-making
process, since they are the ones who will benefit flmemimplementation and consequences

of the decisions made.

4.3 Public Policies in Ipiranga de Goias, GO, Brazil

After the critiques of agricultural modernization ("Greenvé&etion”) gained
strength in the 1980s, the understanding of rural developmasnthanged. One of the reasons
for this is that rural development initiatives now seekjit@ local rural actors voice and an
active role in the design, planning, implementation arauation of policies (SCHNEIDER
et al., 2010). In this context, we used the AHP approach itwnitging public policies geared
toward family farming, in an effort to include family farmer woints in the decision-
making process. Family farmers in Ipiranga de Goias atieeinmidst of an area undergoing
sugarcane expansion. Considering the social problems andreneintal damages arising
from large-scale sugarcane production through land leasiisgimperative to listen to what
are their demands and policy priorities. As seen inptieeious section, the results showed
that environmental and economic benefits should bentbst important drivers of public
policies in Ipiranga de Goias, focusing on air and watelitguand subsidies for production
and guarantee of purchase and minimum price. Furtherri@ealternative of GLYHUVLILH
S UR G X wa§doRsfgéred the most appropriate choice to promote pubi@gsaddressing
family farming. These findings are corroborated by previdudiss about the importance of
diversification to raise the living standards of rural$eholdPETRINI et al., 2016). Based



67

on that results, we present below the public policiesadly in placein the municipality
(Pronaf, PNAE, and Community Farming) that could be exphnded other policies that
could be implemented (PAA and PE®)meet farmers' demand and minimize the impacts
generated by sugarcane production. We complement the sistwgth data from interviews
made during the second fieldwork in Ipiranga de Goiasne dund July 2014.

4.3.1 National Program for Strengthening Family Farming - Pronaf

Pronaf is the cornerstone for shaping the trajectdrfamily farming and the
broad set of new rural development policies and iniggtiin Brazil (SCHNEIDER et al.,
2010). Until 1999 the program was operated under the responsddilitye MAPA, being
now coordinated by the MDA and executed in collaboration leithl governments, financial
agents, associations and cooperatives of rural produceasextension servicefn general,
Pronaf's credit is classified into two broad modalities: dfi¢rating credit, that consists in
short-term loans aimed to cover the operating co$tbooh agricultural and livestock
activities, processing and industrialization of rural produatd @cquisition of animals for
subsistence purposes; and (2) investment credit, that fsxaneestments in infrastructure
addressing the processing and commercialization of theudigral and livestock production,
forestry production, handcraft products and explorationucd! tourism, including also the
implementation, recovering or modernization of agroindaistuinits of family farmers.
Additionally to the conventional operating and investmemdalities, Pronaf has others
special-purpose credit lines, such as Pronaf Women, PrRural Youth, Pronaf Semi-arid,
Pronaf Agroecology, Pronaf Forestry, Pronaf Eco,dhesir last aimed to promote more
sustainable environmental practices (RUIZ-CARDENAS, 20IBE annual interest rates
charged on all loans provided by Pronaf are subsidized aresvaetween 0.5% and 5.5%
The support to family farm agriculture is complemented wita provision of technical
assistance and rural extension serviS8SNTANA and NASCIMENTO, 2012).

All farmers wishing to be beneficiary of Pronaf must first have a declaration of
eligibility, called DAP -Declaracdo de Aptiddo ao PronaP KH '$3 LV WKH JRYHU(
registration and targeting mechanism for all family fasmegr the country. Without it, a
family farmer and his/her associative forms - cooperstiassociations of producers - will
not be eligible to access any public policies addresselligocategory of rural producers

Information submitted through DAP applications allows theegoment to compile data on
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income, labor, land and management for all registeredlyfafarmers (NEHRING and
MACKAY, 2013). The DAP initially gave access to Pronafddras since started allowing
access to other relevant public policies targeted at famityiigr (FAO, 2015). Many of the
poorest and often landless farmers have yet to bsteegd with DAP and are consequently
excluded from these public program

Since it was created, Pronaf has grown in terms of lathber and total amount
of the loans granted, increasing substantially after 2003.ntihder of contracts expanded
from 184 thousand in 1995/96 agricultural year to 2.5 million in 2005/061hdnillion
contracts in 2014/15. The total amount of credit provided bydriocreased from R$ 300
million in the first year to approximately R$ 23 billion in 2014/15 agtical year (Figure
17). One important characteristic of the Pronaf is itgilfldity to operate across the country
and adapt to local needs because the program is not limiteddificspeulture or economic
activities, but it is focused on family farmers who care ube resources in their
establishments as they see fit (FAO, 2015)

Figure 17 tNumber and total values of rural credit contracts made doyaPr
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In Ipiranga de Goias, Pronaf is the main policy accebgeidmily farmers. Data
from interviews with 28 family farmers show that most farsn@3 or 82%) have accessed
Pronaf to obtain rural credit. There are currently 3&Bilfy farmers in the municipality, of
which 322 (91%) have the DAP (MDA, 2016b). The number of emtérmade by Pronaf
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increased from six in 2001/02 agricultural year to about 200 in 20@I662006/07 and
decreased continuously from that peak to 80 contracts in 2014/Thilagal year. In turn,
the total amount of Pronaf's rural credit expanded R#26,240 in 2001/2002 to the peak of
R$ 2,850,754 in 2013/14, except the declines in 2011/12, 2012/13 and 2014/15 agricultural
years Figure 1§. According to the Brazilian Central Bank's reportsyfrdanuary/2012 to
June/2016, the vast majority of the Pronaf's operationsranga de Goias were allocated for
livestock activities (Table 12). Although dairy cattle is emportant activity in Ipiranga de
Goias and surroundings and have resisted in some degree sogarcane expansion, this
concentration of Pronaf's resources toward livestock seadeates that this policy has not
been able to promote an effective improvement in the padtferural development. It seems,
on the contrary, that Pronaf stimulates family farsrte maintain the productivist and sectoral
biases of agricultural production. Gazolla and Schneider (203s®reed the same in a study
analyzing Pronaf's resources application in Rio Grande tigt&e. The authors argue that
Pronaf have financed production activities usual for faspgrch as agricultural commodities
- soybean and corn, leading to a growing specializati@hume of external technologies,
whilst the process of economic diversification of prodwctetivities - small livestock, crops,

and basic food for household consumption - is an indsteengthening provided by Pronaf.

Figure 18 tNumber and values of rural credit contracts made by Piomgpiranga de Goias
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Table 12 tNumber and total amount of Pronaf's rural credit corgriadipiranga de Goias, by
modality and activity, from Jan/2012 to Jun/2016

Modalities
Activities Operating Investment
Contracts Total amount (R$ Contracts Total amount (R$
Agriculture 1 4,981.70 7 287,446.69
Livestock 256 3,893,937.32 148 5,810,488.55

Source: BCB, 2016b.

One important innovation included in Pronaf rural creditpigce insurance,
known as Price Guarantee Program for Family Farming - PGP the 2006/2007 crop
onwards, when enrolled in Pronaf, family farmers automatiteliye access to the PGPAF. It
works with the granting of a bonus discount on Pronafracted credit operations whenever
the market price of the financed product is below the cugeatantee price. Guaranteed
prices are fixed at the beginning of the season, usingtBeage production costs in the
region, established by Conab. In case prices receivedblyigers at the moment of a sale are
lower than the guarantee price, there is an automasmowaint on the Pronaf installment
amount, proportional to the fall in the price (FAO, 20X&)rrently, the bonuses are limited,
per family farmer, to R$ 3,500 for operating loans and to R$ FdO@vestment loans. For
the 2016/2017 crop season, the PGPAF covers 42 agricultural andstdkeactivities,

including rice, bean, corn, soybean, coffee, cotton, casseheat, and milk (BCB, 2016a).

4.3.2 Food Acquisition Program - PAA

The Food Acquisition Program - PAA comprises the foilgypurposes: (1) to
encourage family farming, promoting its economic and socidisian, boosting production
with sustainability, food processing and industrialization gaderation of income; (2) to
encourage the consumption and appreciation of food producddnfily farming; (3) to
promote access to food in the necessary quantity, qualityregularity for the populations
facing food and nutritional insecurity; (4) to promote food $ypihat involves government
purchases of food, included the school meals; (5) to ibatespublic stocks of food produced
by family farmers; (6) to support the building up of stocks bydbeperativesard other

formal organizations for family farming; and (7) to strengttweral and regional markets and
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commercialization networks (Law 10,696/200®ith wording given by Law 11,512/2011). It
was created in 2003, by articulation with the civil socipough the National Food and
Nutrition Security Council - Consea, within the Zero Hunge&gPam.

The PAA, therefore, aims at two different audiencesdf producers - family
farmers as defined by Law 11,326/2006; and food consumers - peopfanaifids under
social vulnerability, with imminent risk of nutritional aridod insecurity To take part in
PAA, it is necessary that the farmer present his val@ Dassuring exclusive participation of
family farming. Funds for PAA are directed from the MDahd the Ministry of Social
Development and Fight Against Hunger - MDS, while implementasa coordinated effort
between Conab and local governments (state and municipal).

There are currently six modalities in operation to purchgsewtural produce
from family farmers: Direct Purchase with Simultaneous@mn; Direct Purchase; Stock
Formation; Incentive for Production and Consumption of Milk AAP Milk; Seeds
Acquisition; and Institutional Purchase (WWP, 2016; Conab, 2018ble 13 shows, per
modality, the purpose, funding sources, executors, formasadss, and limits per farmer and
per organizations. The most widely used mechanism is tieettfurchase with Simultaneous
Donation, which, in 2015, comprised 84% of all purchases executétbbgb. The food
items procured by Conab are diversified, totaling more B@hdifferent types since 2003.
Many of these products emphasize regional agricultureatian, culture and eating habits,
that is one of the important effects of buying locaguits and horticulture represented 59%
of all purchased products in 2015 (Conab, 2016b).

The PAA demonstrated the feasibility of implementing anerekng a stie-driven
structured demand for family farms. In 12 years, its budgetased from R$ 143 million in
2003 to R$ 555 million in 2015, with a peak of R$ 839 million in 2012. Timeber of family
farmers who have benefited from the program increased #2,000 in 2003 to 95,000 in
2015, but reached 185,000 in 2012 (Figure 19) (SAMBUICHI et al., 2014 and R&ADa
The program has purchased more than 3.5 million tons of faiide®en with its growth, the
PAA's funds represents less than 0.0004% of Brazil's grossstiocnproduct, and, with its
greatest budget and coverage in 2012, covered about 5% of theiftam family farmers,

according to the latest agricultural census (IPC-IG, 2013).

’ Available at <http://www.planalto.gov.br/ccivil_03/Leis/2003/L10.69@:ht
8 PAAData is a tool for online PAA data viewing, from 2011 ands. Available at
<aplicacoes.mds.gov.br/sagi/paa/>.
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Table 13+Summary table of the PAA modalities

Modality Purpose Funding Executor Participation Limit per Limit per
source farmer organization
Federative
Purchase of variou CHNEE that Individual 620 Not applicable
. have joined the per year
Simultaneous  foodstuffs and
. : MDS program
Donation simultaneous Association
donation to entities Conab or R$ 8,000 R$ 2 million per
. per year year
cooperative
Purchase of I
Direct products defined b MDS or Conab Assoocrlatlon R$ 8,000 R$ 500,000 per
Purchase = GGPAA* in order MDA cooperative per year year
to maintain prices P
Financial support R$ 1,5 million
for stockpiling Association per year, with the
Stock MDS or R$ 8,000 . .
- foodstuf_fs by MDA Conab or per year fl_rst_ operation
supplier cooperative limited to R$
organizations 300,000
Purchase of cow's State
or goat's milk to be governments in R$ 4,000
PAA Milk  supplied directlyto  MDS the Northeast  Individual per Not applicable
beneficiairies or and northern of semester
entities Minas Gerais
Seeds  Purchase offood |\ S Assoo‘i'a“on R$ 16,000 R$ 6 million per
Acquisition crop seeds . per year year
cooperative
Purchasing of
foodstuffs by Purchasinc R$e$0é0£0 R$ 6 million per
Institutional different agency's Purchasing Individual or P gr year per
Purchase government ovﬁwfug;s agency cooperative Lngkagn purchasing
agencies by public pa enc 9 agency
tender gency

Source: WWP (2016)

* GGPAA is the Management Group responsible for guiding andtororg PAA deployment. It is composed
of representatives of the MDS, MDMAPA, Ministries of Planning and Budget (MOP), Finance (MF), and
Education (MEC).

Figure 19 t+Financial resources and number of family farmers partioigpan the PAA, from
January/2003 to September/2015
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In relation to regional distribution, data from Comgderations for 2015 show that
the Northeast is the region with more resources froenRAA with 32%, followed by
Southeast with 27%, South with 19%, North with 12%, and Caftst with 10% of PAA's
expenditures. Among all the states of the Center-Wesgtireincluding the Federal District,
Goias presented the highest expenditure, approximately 4220167 however, only 13% of
all municipalities in Goids state (32 out of 246) participatedhe PAA, reaching 1578
supplies (CONAB, 2016b). In Ipiranga de Goias municipality, interviewadahd online
reports (PAAData andransparéncia Publicalo PAA®) reveagd that the PAA is nowhere to
be found there, although 82% of farmers interviewed expdesserest in obtaining access to
this type of public policy program. However, only 39% of thesenérs are members of an
association of producers. In this context, the PAA cao sérve as an incentive for producers
to engage with or join collective organizations throughréesef activities to support and
motivate them to improve the quality of their productsreéase their scale and have better
access to information about the institutional marketsaddition, the program can lead to a
more participatory and socially inclusive community (IPC-1G, 20NEHRING and
MACKAY, 2013).

Since the beginning of the PAA, many researchers havéepoaut to significant
transformations in the local market where the family &srwere located. It is important to
OLQN IDUPHUVY SURGXFWLYH FDSORARLWD Q/\RVECR B0 | U P
of consistent access to a market is a significant olesta guaranteed income and investment
for production. With the PAA, family farmers are allowedstll a larger variety of produce,
which results in less volatile income, increased food ggdirough subsistence and more
integrated productive methods through crop rotation and intercr@pfNEHRING and
MACKAY, 2013). Furthermore, an analysis of the PAA evaluati@amorted in Sambuichi et
al. (2014) showed that the most common positive impact wassdication of production,
which is also the preference of the family farmers padiang in the AHP survey. Thus, the
PAA consists in a relevant public policy with a high likelod of being accepted by family

farmers in Ipiranga de Goias.

4.3.3 National School Feeding Program - PNAE

° Available at <http://www.conab.gov.br/detalhe.php?a=1296&t=2>.
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Another public policy that is a main source of demand for lfafarmers is the
National School Feeding Program - PNAE. School feedingraros in Brazil date back to
the 1940's. Since then, a number of major policy reforme weplemented until the PNAE
reacled the current coverage of public schools in the basic eduoehtsystem, which
includes day care, kindergarten, elementary school, higbokcas well as education for
young and mature adults (NEHRING and MACKAY, 2013). The PNAE Heen
considerably redesigned as part of the comprehensive fubadhwrition security approach
and has become an example of the irdgiggn of education, agriculture, health and social
protection to promote access to healthy diets at schdule strengthening family farming
(SIDANER et al., 2012).

In 2009, the PNAE was amended by Law 1184nat introduced the legal
requirement that at least 30% of the school feeding bugtgmild go to procurement from
family farmers or their organizations, with bidding exempti®dhe linkage between school
feeding and family farming is based on guidelines established\he$pecially regarding the
use of healthy and diversified food, respecting the cultuadijtions, and local eating habits;
and the support to sustainable development, with incerivebe acquisition of diverse and
seasonal foodstuffs produced by local family farms (FNDE, 20T&ayether with the PAA,
the PNAE is an important public policy to strengthen the aeinfiar food produced by local
farmers, complement the income of family farmers amnoite local development.

The PNAE is the responsibility of the National Fund foevelopment of
Education - FNDE, a structure linked to the Ministry of EducatiMunicipalities and State
Secretariats of Education are the executing agenci@sy lbesponsible for receiving and
supplementing the resources of the federal governmetttdamplementation of the program
(SIDANER et al., 2012). It has a budget of over R$ 3 billion per ged feeds more than 40
million students every school day. Given this current budgetilae PNAE's 30% rule, more
than R$ 1 billion per year should have been used to purct@sefdmily farmers (FNDE,
2016a). This amount is practically twice larger than the BAd&tal budget allocated for 2015.
However, the maximum amount of purchases from an indivifdwader is R$ 20,000, more
than double those that operate in the different PAA maeslifThis reflects the trade-off
between spreading the purchases among a larger number bf famiers and the need to
have a minimum scale to supply school's demand for focal rgular basis, particularly in
medium-sized and large cities (IPC-1G, 2013).

19 Available at <http://www.planalto.gov.br/ccivil_03/_ato2007-2010/2008/1947.htm>.
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Many executing agencies have struggled to reach the legakdork of 30%,
while others have surpassed At the national level, the proportion of municipalitiesttha
reach the minimum requirement increased from 30% in 2010 toid2%11 and 2012. The
South region presented the highest level of compliawid, 69% of executing agencies
meeting the requirement in 2012, followed by the Southeagtrrevith 45%; the Center-
West region with 33%; North region with 27%; and Northeagton with 26% of executing
agencies that complied with the requirement of spendingnamum of 30% of resources
received from FNDE/PNAE on purchases from family farng?€-1G, 2013).

Ipiranga de Goias municipality demonstrated complianceh wihe PNAE's
legislation from 2012 to 2014. In 2011, there were not made fogdistions from family
farming. Indicators for 2010, the first year of the efiectimplementation of the Law
11,947/2009, were not available (Table 14) (FNDE, 2016b). From intedatay we know
that only one family farmer participated in the PNAE isgllhomemade milk jamdpce de
leite).

Table 14 + Financial resources transferred by FNDE to Ipiranga de Goiasicipal

administration and amount used to purchase food from fdariyers, 2011-2014

Acquisition from

Year Total budget : )
family farming

%

2011 R$ 18,480.0C R$ 0.00 0

2012 R$ 18,204.0C R$ 6,652.40 36.5
2013 R$ 32,300.0C R$ 11,597.47 35.9
2014 R$ 30,726.0C R$ 9,410.45 30.6

Source: FNDE, 2016b.

4.34 Community Farming

The Community Farming Prograrbgvoura Comunitaria has existed since 1999
and consists in a state/municipal partnership encouragingefarto cultivate mainly rice and
corn, sharing harvests among themselves and charitableizati@ns, which receive 4% of
production. It aims to: (1) reduce food insecurity in rural geri-urban areas; (2) promote
social integration of rural families participating in thegram; (3) increase the family income
with the surplus of production; (4) provide courses, trainingtanobnical assistance to the
beneficiaries through Emater, the Goias state Enterfais€echnical Assistance and Rural

Extension The Goids state government provides seeds, inputs and téchssistance
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through Emater's local offices and the municipal adrmatien is responsible for providing
land for cultivation, selecting the family farmers beciafies and coordinating the working
plan. Family farmers should participate in all activitiesm soil preparation up to harvest
From its implementation to the 2006/2007 harvest, the Comynkaitming Program directly
benefited 403,893 families and 2,372 charitable organizations, in 28@ipalities in Goias
state (SED, 2016).

In Ipiranga de Goias, the Community Farming Program iglémented in a
partnership with associations of family farmers and thare currently 127 families
participating in this program (EMATER, 2016). They produce rice household
consumption and can exchange the rice surplus with @bdstuffs. Consequently, they end
up spending less of their household income on food. This isriamgobecause, from the
interviews, we found out that many smallholders are net psechaof food, mainly those
farmers that lease their land to the ethanol and sogr Furthermore, the Community
Farming Program allows for agricultural diversification throygilic policies that provide
subsidies for production that is what this group of famityniars - with land leasing contracts

- prioritized in the AHP application.

4.3.5 Payment for Environmental Services - PES

Despite the improvements in terms of public policies phatfamily farming as a
pillar for rural development in Brazil, other policies magversely affect family farming,
such as regulatory environmental policies that establish ofilese of natural resources. The
Brazilian Forest Codé requires private landowners to protect or restore Are@eohanent
Preservation, such as riparian buffers, natural sprisigep slopes, and hilltops, in part to
provide erosion control and reliable water supplies. In mahditeach rural property must
maintain 80% of its area in the Amazon and 20% in othendsoas a Legal Reserve of native
vegetation. However, many small and medium-sized landhaldiage not complied with the
law and encounter difficulties in the face of a prggie and punitive legislation. In this
context, payment for environmental services - PES schdwaee been suggested as a means
to foster legal compliance by landowners. The Forest Godts current version, establishes
PES as a form of environmental compensation and an msibtufor promoting ecosystem
conservation and restoration (CHIODI, 2015; RICHARDS et al., 2015)

' Law 12,651/2012. Available at <http://www.planalto.gov.br/ccivil_@862011-
2014/2012/lei/L12651.htm>.
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PES is a recent policy innovation to deal with the sgstems degradation
worldwide. As environmental services formerly provided freenhiure are becoming more
and more affected by changes in land use, this growing scanekes them potentially
subject to trade. Furthermore, continuing degradation regardit legal requirements has
been a main motivation for the adoption of new instmisuch as PES (WUNDER, 2005).
PES is defined as a voluntary transaction where adedihed environmental service - or a
land use likely to secure that service - is being 'bolmyh# (minimum one) environmental
service buyer from a (minimum one) environmental service geoyiif and only if the
environmental service provider secures environmental servivesijom (conditionality). Four
types of environmental service stand out: carbon sequestratid storage; biodiversity
protection; watershed protection; and landscape béalt)NDER, 2005).

In Brazil, the PES approach has been used since 2006, vathpées of the
application at a variety of scales, ranging from miwetersheds to entire states. The majority
of the local PES programs in Brazil focus on waterteelaervices - for instance, improving
water quality, regulating water flows, and reducing sedimerdslcaand rely on existing
municipal agencies or on local non-governmental organizatioNGOs to implement their
programs in the field. Extrema and Montes Claros, imadi Gerais state, were the first
municipalities to establish PES programs aimed at proteutatershed services (PAGIOLA
et al., 2013). Current large-scale, statewide PES progreengperating in Sdo Paulo, Minas
Gerais, Espirito Santo, and Amazonas states, while ahefseing planned in Parana, Santa
Catarina, and Acre states. There is no federal PESgmqeer se although the Proambiente
program executed by the Ministry of Environment has some IRES$eatures. The National
Water Agency - ANA, however, designed the Water Prodirexgram, a program of
technical support to local water users wishing to develop@&&ams to protect their water
supplies. Also, a draft Law on a national PES policydeen debated in congress (PAGIOLA
et al., 2013).

The Water Producer Program focuses on the environmergehegation of
watersheds with the PES for conservation actions degpivater and soil in rural areas that
are reflected in the quantity and quality of water. Ptejgo be developed within ¢h
framework of the Water Producer Program must meet thereegents defined by the ANA:
use of PES mechanisms; application in rural areas, prefetadmefiting smallholder
producers; watershed as the planning unit; prioritization dasable production practices;
and monitoring systems. Other features such as paymentinarand mode and timing of

payment; conservation actions in each rural property; paation of farmers/service
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providers; and the choice of the project name should begroegsiaccording to the
particularities of each region. With different instional arrangements, the program supports
about 20 projects in progress throughout the country (ANA, 2016)

In Goias state, the "Water Producer in Jodo Leite fa¢el" program is under
development. The Joado Leite watershed supplies the Gaigtipolitan area, has a high
level of anthropic activities, environmental degradatiod eonflicts over water and land use.
The institutional arrangement involves a technical codperagreement among the ANA,
the Emater; the Goias State Prosecutor's Qffibe Goias State Sanitation Company -
Saneago; the Goias State Enterprises for Agricultural BeferAgrodefesa, and Transport
and Public Works - Agetop; the Goias State Secretari@&nweifonment, Water Resources,
Infrastructure, Cities and Metropolitan Affairs - Secimgriculture, Livestock and Irrigation
- Seagro, Education - Seduc; the University of Goias - UF@; raunicipal authorities of
Anapolis, Campo Limpo de Goias, Goiania, Goianapolis, Ne®poliro Verde de Goias e
Terezopolis de Goias. A pilot-project has been implaegkin the municipalities of Neropolis
and Ouro Verde de Goias. Once the farmer has his/her ptogmsa@ved, a contract is
concluded with the Saneago. There are currently 51 farqueakfied to participate in this
PES program. In the Jodo Leite watershed, the opportwstywas estimated at R$ 216 per
hectare per year (RIBEIRO, 2015

Considering a PES program well administered and continuoustiel, so that
environmental services buyers can fully meet their olidigaf the family farmers can benefit
from PES since it offers an extra source of incomareas with low diversification, with a
cash flow potentially more stable than common alteveagburces, such as cash crops with
fluctuating prices. Furthermore, there are non-monesinlg gains that can benefit PES
recipients, for instance, PES contracts can help aserehe land tenure security, the social
capital of participants by improving internal organizatiand the visibility of the community
in relation to donors and public entities (WUNDER, 2005).

However, in Brazil, PES programs aimed at protecting waterdmwitas have
mainly been implemented by environmental public policies urttie National Water
Resources Policy, thus rural development and improveaidatily farmersflivelihoods are
important side benefits of PES programs, but not their gsginobjective. Analyzing PES
mechanisms for the conservation of water resources la& golicy for family farming in
Brazil, Chiodi (2015) found that the implementation @ firojects did not take into account
the social, economic and cultural dimensions of thailfa farming. As a result, few

significantly positive impacts on these dimensions waserved, and the PES projects
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analyzed relegated to the background the prospect of buildimgrarenvironmental policy

based on family farming. Therefore, future PES projectsidering the perspective of family
farmers beneficiaries should allow for their participaiimithe formulation of rules, aiming at
a better understanding of the complex social, econamltyral and environmental dynamics

of family farming, and improving projects implementation.

4.3.5 Concluding remarks

Regarding public policies aimed at rural development in Brédmlcreation of the
Pronaf indicated public concern about family farming for tih& time and represented the
starting point of differentiated policies towards thisiabcategory, historically in a situation
of economic and social vulnerability. In order to identifg target audience of these policies,
the characteristics for the delimitation of what ismsidered family farms were legally
defined. Since then, a set of actions has been imptechem order to improve the family
farmers] O LY H @htokigh&uGthe countryHowever, many family farmers in Ipiranga de
Goias lack access to public policies that may potentiaiygtitethem, mainly policies related
to environmental benefits that are not found there and wenétiged in the AHP application.

The use of the AHP approach allows us to identify public mslithat have a
higher probability to be better accepted by family fasmm Ipiranga de GoiasThe
aforementioned policies can support family farmers to difyetheir income sources, which
indicate an improvement in the livelihood security and ineemereasing capabilities of the
rural household. Public policies that broaden the opportunitiediversification are in
general preferable; they are related to micro-creditalrservices and infrastructure. The
Pronaf is accessed by many farmers in the municipalityeker, it has not met the demand
for diversification, since the great majority of tliFonaf's resources were allocated for
livestock activities. Together with the Pronaf, agricwttaking advantage of new markets is
also a desirable policy emphasis towards diversificatiorh) agdn the case of the PAA and
PNAE. These examples demonstrate that governmentplagara central role in structuring
acquisition practices and supporting local production duddovblume of the institutional

purchases.
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5 Conclusions

The controversial debate on biofuel production is far fromished. In the
literature, arguments in favor or againistan be found without difficulty, as well as a list of
both positive and negative impacts of the biofuels expansbugarcane-derived ethanol
production is not good or bad in itself, but rather the au&c¢good or bad) is based on how
the production is undertaken. Brazil is a country histyiczharacterized by high levels of
capital and land ownership concentration and policieskieg on favoring the agribusiness
such as intensive, large-scale sugarcane production. Conigggseme areas where family
farming is traditionally strong are potentially impacted ey €xpansion of sugarcane through
land renting contracts between farmers and sugar andoéthalls, characterized by an
asymmetric relationship between the contracting partieghich the family farmers are the
weakest side. This type of productive inclusion in sugar-engmgpduction chain is
LOQOFRPSDWLEOH ZLWK IDPLO\ IDUPHUVY OLYHOLKRRG

In Ipiranga de Goias, on one hand, family farmers whdeckerheir land to
Cooper-Rubi wanted to obtain income while maintaining the lamatée as a strategy to deal
with the lack of support for production and lack of on-fdatmor. However, in most cases,
this supposed temporary situation turned into a one-way roaking it difficult for family
farmers to return to their normal activities and wayifef IOn the other hand, family farmers
who resisted the pressure from the sugar and ethanofanidny reason, are surrounded by
sugarcane fields and have their farms damaged with thal agmiaying of pesticides.
Therefore, no matter how family farmers react in a sw@g@cmonoculture context, the
prospects for their survival do not look good.

In order to support family farmer livelihoods in sugarcane growaggons and
mitigate the adverse impacts of its production, we propasitia this studya reliable
methodology that involves and empowers stakeholders to gaamon goals in decision-
making process in public policies addressing family farming.

Thus, the main contribution of this thesis is the usthe AHP approach in the
prioritization of public policies geared towards family fanmi including the family farmers
among the stakeholders, for the first time in Brakihe AHP is a qualitative-quantitative
technigue which relies on the judgment and experience ofretlalegs to ranking alternatives
for better decisions. The decision-making process in pugicy may be influenced by

political and subjective preferences of the public managedved. Then, the AHP can be a
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useful tool when decisions must be guided by objective andpaaent technical criteriét is
also possible to organize collective processes of deemiking and built solutions and
choices negotiated from consensual $a¥vhen analyzing a problem, it is crucial for
stakeholder groups to know aspects that they agree and diséljeeAHP is one accessible
method that helps in obtaining different perceptions withigroup of people. Furthermore,
the solution found can be validated through sensitivity arsafyssessing the impact that small
variations in the weights of the criteria have onfihal ranking of alternativesThis step is
important to test the robustness of the results.

In this study casewe discovered that environmental and economic benefits
should be the most important drivers of public policiesuging on air and water quality,
subsidies for production and guarantee of purchase and minpricenAlthough there were
differences concerning the priorities of criteria aedision attributes, all stakeholders groups
agreed on the priority of diversified production as the naggiropriate choice to promote
public policies addressing family farming. Indeed, rural sectegrsification is regarded by
many researchers as an important goal of developmeiotgsplbecause it characterizes the
survival and income strategies of poor individuals and fasitigural areas (ELLIS, 1998).

In general, the AHP results were insensitive to any changfee weights of the
criteria or decision attributes. The alternative with treatest global priority for all the
stakeholders (diversified production) was insensitive to any hgpioal variations in
weights. In no way would changes in the weights of catand attributes result in the rent
land to sugarcane alternative being any more than lastkeholder preferences. Therefore,
the implementation of public policies addressing family fagmin Ipiranga de Goias lies
primarily in strengthening family farmers in such a way tiwéi/not need to rent their land to
the sugarcane industry. The Pronaf, PAA, PNAE, Communitynifg are examples of
policies that provide subsidies for production and guaramt@eirchase and minimum price
for family farmers, besides other benefits such as feecurity and permanence in the
countryside. Regarding the environmental benefits, mainlgral water quality, more efforts
are needed to ensure their development. PES progranbkefaonservation of watershed
services were presented here as a possibility to improter waality in Ipiranga de Goias. It
requires coordinated actions of the Emater, Cooperagro,ciahiSecretary of Agriculture,
and farmers, among other potential stakeholders.

To conclude, for future workswe suggest further studies comparing the
application of the AHP approach in areas within a sintlamtext, with sugarcane or any

other monoculture cultivation. B\also suggest to explore the possibilities of the AHP in (a)
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creating scenarioE\ PRGLI\LQJ WKH 3SRZHU RI LQIO Xwe@lisicanR| W K|
be assigned to give different importance to stakehefieadgments; and (b) organizing
collective processes of decision-making, with the groumwii-stakeholders acting together
as a unit, building a group preference from individual prefagntaking advantage of the
political channels (such as Councils for Sustainable RuealeDpment) where family
farmers can participate and influence public policiesis also interesting to develop a
comprehensive list of criteria and decision attributea gsideline to use the AHP aimed at
public policies in rural communities, focused on family farming

We hope thathis thesis instigates policy makers to conduct rural paicabling
rural communitiego objectively determine their own priorities through partitypg methods
along with stakeholders that have goals of improving rivalithoods.
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Appendix 1 +Questionnaire applied to family farmers

“”- Universidade Estadual de Campinas — Unicamp FE AG R |
\ Faculdade de Engenharia Agricola — Feagri ' /
%.é' Doutorado em Planejamento e Desenvolvimento Rural Sustentavel ‘//
- Faculdade de

Engenharia Agricola

UNICAMBP PESQUISA DE CAMPO oo
Responsavel: Maria Angélica Petrini

QUESTIONARIO SOCIOECONOMICO - AGRICULTORES FAMILIARES

Entrevistada realizada por: Data:

I. Identificacdo
1. Nome do entrevistado:

2. ldade:

3. Estado civil: ( )solteiro ( )casado ( )viivo ( )desquitado ( )divorciado
( )Jamasiado ( )outro

Cidade de origem:

Ha quanto tempo esta nesta cidade:

Contato (telefone e email):

N o s

Localizacdo do lote (coordenadas): e

Il. Dados socioeconémicos
8. Escolaridade: ( )Analfabeto ( )Alfabetizacdo de adultos ( )Supletivo
( JEF-12grau-incompleto ( )EF-1°grau-completo
( JEM - 22 grau - incompleto ( )EM - 22 grau - completo

( )Superior incompleto ( )Superior completo ( )Pds-graduagdo

9. Quantas pessoas moram na propriedade?

10. Tem filho(s) morando fora daqui? ( ) Ndo ( ) Sim. Quantos?

11. Qual é a principal fonte de renda da propriedade? Quem contribui com a renda?

12. Renda média mensal da familia:

( ) Até RS 724,00 (até 1 SM) ( ) De R$ 2.172,00 a RS 2.896,00 (de 3 a 4 SM)
( ) De RS 724,00 até RS 1.448,00 (de 1a 2 SM) ( ) De RS 2.896,00 a RS 3.620,00 (de 4 a 5 SM)
( ) De R$ 1.448,00 a RS 2.172,00 (de 2 a 3 SM) ( ) Acima de R$ 3.620,00 (mais de 5 SM)



Ill. Dados da propriedade e produgdo

13. Condicdo do produtor em relacdo as terras:

( )proprietario ( )Jarrendatario ( )parceiro ( )Jocupante ( )assentado ( Joutro

14. Area total do lote:

15. Valor da terra (RS):

16. Histdrico do cultivo na propriedade ou em outras:

13 plantou e/ou criou:

Planta e/ou cria atualmente:

17.

0 Sr. Produz para consumo proprio ou compra os alimentos?

18.

O que possui de infraestrutura (maquindarios, insumos, transporte proprio etc.)?

19.
20.
21.
22.

Utiliza a assisténcia técnica? ( JNdo ( )Sim. De quem?

Fez/faz financiamento? ( JN3o ( )Sim,( )dogoverno ( )particular

Participa de alguma associacdo ou cooperativa? ( )Nao ( )Sim. Qual?

Gostaria de participar de algum programa do governo de compra de alimentos?

( ) N3o. Por qué?

( )Sim. Por qué?

IV. Sobre a expansio da cana-de-aglicar

23. Em sua opinido, quais sdo as vantagens e desvantagens da cana-de-aclcar para o

municipio/regido?

95



24. Arrendou terra para a cana-de-agucar nos Ultimos anos? Se sim, quando e por qual valor? Qual

¢ a participacio desse arrendamento na renda total da familia?

25. Se nunca arrendou terra para a cana-de-agulcar, o Sr. ja recebeu ofertas? Se sim, quando e por

qual valor? Por que ndo aceitou?

Observacoes:

96



Appendix 2 xInformed Consent Form
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo da pesquisa: Expansdo canavieira e seus impactos socioecondmicos: subsidios para
tomadas de decisdo em politicas publicas para agricultura familiar
Nome do(s) responsavel(is): Maria Angélica Petrini
Numero do CAAE: 30248014.1.0000.5404

Vocé esta sendo convidado a participar como voluntario de um estudo. Este
documento, chamado Termo de Consentimento Livre e Esclarecido, visa assegurar seus
direitos como participante e é assinado e datado em duas vias, uma que devera ficar com vocé
e outra com o pesquisador.

Por favor, leia com atencdo e calma, aproveitando para esclarecer suas dividas. Se
houver perguntas antes ou mesmo depois de assina-lo, vocé podera esclarecé-las com o
pesquisador. Se vocé ndo quiser participar ou retirar sua autorizacdo, a qualquer momento,
ndo havera nenhum tipo de penalizacdo ou prejuizo.

Justificativa e objetivos:

O objetivo do estudo é analisar a expansdo do cultivo da cana-de-agucar no Estado de
Goias e seus impactos socioeconGmicos na agricultura familiar, com vistas a propor uma
metodologia piloto que possa auxiliar as tomadas de decisdo em politicas publicas voltadas
para o setor agricola familiar, tendo como estudo de caso o municipio de Ipiranga de Goias.

Procedimentos:

Participando do estudo, vocé esta sendo convidado a responder um questionario
composto por 39 (trinta e nove) perguntas sobre quais critérios sdo mais importantes na
elaboracdo de politicas publicas para agricultura familiar. O tempo necessario para as
respostas é estimado entre 30 (trinta) minutos e 1 (uma) hora.

Desconfortos e riscos:

Ndo ha desconfortos ou riscos previsiveis ou passiveis de prevencdo. Vocé pode
desistir de sua participacdo na pesquisa a qualquer momento, caso sinta-se constrangido de
alguma forma durante a aplicacdo do questionario.

Beneficios:

Ao participar deste estudo, vocé ndo tera nenhum beneficio direto imediatamente.
Porém, espera-se que este estudo traga informacbes importantes para auxiliar a elaboracdo de
politicas pulblicas para a agricultura familiar, considerando as preferéncias de todas as partes
interessadas. O pesquisadar se compromete a divulgar os resultados obtidos.

Sigilo e privacidade:

Vocé tem a garantia de que sua identidade serd mantida em sigilo e nenhuma
informac&o sera dada a outras pessoas que nao fagam parte da equipe de pesquisadores. Na
divulgacio dos resultados desse estudo, seu nome nao sera citado.

Ressarcimento:
A sua participacdo é totalmente voluntaria. Vocé ndo tera nenhum tipo de despesa
para participar desta pesquisa e também nada sera pago por sua participacao.

Contato:
Em caso de dividas sobre o estudo, vocé podera entrar em contato com a pesquisadora
Maria Angélica Petrini, localizada no Laboratdrio de Geoprocessamento da Faculdade de

Rubrica do pesquisador: Rubrica do participante:

Paginalde2
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Engenharia Agricola da Universidade Estadual de Campinas, Av. Candido Rondon, 501, Bardo
Geraldo, CEP 13083-875, Campinas/SP, telefones: (19) 3521-1114 ou (19) 98112-8134, e-mail:
maria.petrini@feagri.unicamp.br.

Em caso de dentncias ou reclamacdes sobre sua participacdo e sobre questdes éticas do
estudo, vocé pode entrar em contato com a secretaria do Comité de Etica em Pesquisa (CEP)
da UNICAMP: Rua: Tessdlia Vieira de Camargo, 126; CEP 13083-887 Campinas — SP; telefone
(19) 3521-8936; fax (19) 3521-7187; e-mail: cep@fcm.unicamp.br

Consentimento livre e esclarecido:
Apos ter sido esclarecimento sobre a natureza da pesquisa, seus objetivos, métodos,
beneficios previstos, potenciais riscos e o incdmodo que esta possa acarretar, aceito participar:

Nome do(a) participante:

Data: / /
(Assinatura do participante ou nome e assinatura do seu responsavel LEGAL)

Responsabilidade do Pesquisador:

Asseguro ter cumprido as exigéncias da resolugdo 466/2012 CNS/MS e
complementares na elaboracdo do protocolo e na obtencdo deste Termo de Consentimento
Livre e Esclarecido. Asseguro, também, ter explicado e fornecido uma cdpia deste documento
ao participante. Informo que o estudo foi aprovado pelo CEP perante o qual o projeto foi
apresentado. Comprometo-me a utilizar o material e os dados obtidos nesta pesquisa
exclusivamente para as finalidades previstas neste documento ou conforme o consentimento
dado pelo participante.

Data: / /

(Assinatura do pesquisador)

Rubrica do pesquisador: Rubrica do participante:
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