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Abstract—This work presents an application of the Soclab However, this systemic formulation does not shovatwh

framework on the task of modeling and simulation ofa
socioterritorial system. The aim of this work wasto identify
the general social structure and relevant social peer relations
in the Southern Rural Territory of Sergipe, Brazil. The results
show that this territory is stable, the social acts search for
cooperative partnership, but presents unbalanced micture
and inequalities among social actors according tdhe capacity
of action and power.
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l. INTRODUCTION

Since 2003 the Ministry of Agrarian Development Rural Territory of Sergipe.
the Secretary of Territorial shown in the fifth section.

(MDA), by means of
Development, has created the Rural Territoriesipytalicy.

The aim is to promote the territorial development b
mainly fgm

leveraging the participation of society,
farmers, in local decisions about investments
infrastructure; and improving social dynamism, ibe,
empowerment and engagement in sustainable activitgo,
the goal of this territorial public policy is tot &he end,
change the social behavior.

Each Rural Territory is a composition of a set
neighbors’ municipalities that share: a strong @mes of
family farmers, a low demographic density (<80hatSjk a
consolidated State’s council for rural sustaingbiind an
active civil society. In Brazil, it has created 2Rural
Territories, mainly located at the North and Noaiste In the
Sergipe’s state, there are four of them, includitig

in 1.

social system best explains it, or how to transfdrmto an
empirical study and how to formally model a real
socioterritorial system. To overcome this problémhas
adopted the Sociology of Organized Action (SOA)ialoc
theory [4] and its formalization, the Soclab franoekv[5].

The main goal of this study was to explore anadtyc
the power relations in the Southern Rural Territafy
Sergipe, Brazil, using the SOA and the Soclab asr#iical
and empirical references, respectively. Moreouhis
analysis can be generalized to allow the applinatib the
method presented here to other Rural Territoriesutgport
the assessment of other territorial public policies

A brief review is presented in the next section #mel
Soclab framework in the third section. The fourtlect®on is
dedicated to the presentation of the case studySthuthern

The results and disas is
Finally, the conclussoof this
work are presented in the last section of this pape

RELATED WORK

In general, the modeling and simulation of geogiegh
constrained social aspects is treated as a soologgcal
system where the collective action coordinatioanglyzed

ofas part of a coupled mechanism that includes th@also
actors, a technological system (e.g., irrigatiostey) and a

natural resource (e.g., water) [6-7]. On the othesnd, the

socioterritorial system focus is on the governamfea

regional area and the research is centered on loaial s

actors create a stable social system by an interaiemt
network of shared tangible and

intangible stratgic

Southern Rural Territory, created in 2007 [1]. resources [2-3].

To study and understand the social aspects ofrigotgr The Sociology of Organized Action and the Soclab
[3] adopting the systemic approach and defining thgramework has been used to a variety of socioteiait
socioterritorial system as an orga_nization, with@léar  problems, such as: [8] assess the applicability and
borders, ruled by a social system which presentkmess of  acceptability of a set of public policies on thetevahed of
the decision making process, but shows a strongdour-Garonne, southeast of France. The aim waschace
interdependence among social actors. In fact,systemic  the water pollution from the agriculture activitiby means
conceptualization emphasizes the central role dfiabo of a social agreement about the usage of this aatur
aspects on territorial decision making process. resource; [5,9] evaluate four sociological hypst#eabout



the social systems that ruled the watershed ofTinech
river, France. They confirmed that the main soa@br has
enough power, capacity of action and influence emage
the changes in watershed control; [10] evaluatepineer
relations in the Corsica island council for watexh
management. These applications can be considesed
analysis of power relations on socioterritorial teyss and
have some general characteristics: they operdteinontext
of territorial multidisciplinary research; have éqatory and
not conclusive character; social actors linked ddcalture
are present in the governance of socioterritoyistiesn.

I1l.  THE SOCLAB FRAMEWORK

The Soclab framework was developed as a compuégtion

social analytical method based in the Sociolog@fanized
Action [5].

A. The Sociology of Organized Action

Control
+stake
+impact
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a 1 Feffect( 1 Social actor
Resource +action capacity
+power
+state +cooperative power
+satisfaction
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Dependence +act()
+stake
+impact
+effect()

Figure 1. Soclab metamodel. Source: adapted from [5] artlwbedged by
the author.

g f'Thij socialttheory bstatdes th.%t gvgry .?rganizatigg:-t C. Notation and terminology

efined or not, can be described by its power iorla : )

among the social actors which compose it. Thesgiors Formally, the Soclab defines a CAS as:

are mediated by “uncertainty zones” or resourcesguthe . _

Soclab terminology, which are controlled by oneiaoactor A set A ofN social actorsis = {0,z,....a}-

and needed by others. The SOA defines the poweneas  ° A Seét R of M resources, R = r{,rTZ,...,rM},

possibility for some individual or groups to acteov represented by the vector [Ay, A;...., Av] ", where

individuals or groups. Amrepresents the level of access to the resoyfce
The SOA analyzes the social system as an orgaizati Am [7[-10, 10]. If A, value are around -10 it means

and assumes some hypothesis: the organizationsixial a strong difficult to access it, while if the valige

construct that depends on their own internal agtiveach around zero it means neutrality and around 10

social actor will have a degree of freedom, woribugh to denotes a complete access to it.

allow him to achieve his goals; the social actetsategies * The relations of control: A» R, if an,— r thenay

are based on the control of access to at leastesoerce; the controlsr,,, hence the valued,,,of the resource,, is

relations of control and dependence creates an controlled bya, Each social actarontrols at least

interdependent  social network that stabilizes the one resource.

organization.

According to the SOA the social game goes by a

Concrete Action System (CAS) that structure theiatoc
behavior [4]. The CAS defines a social system agteof
social actors, uncertainty zones (resources) a&d af social
actors’ strategies. The social actor, in the Cia%, rational
agent which is always trying to achieve their ovaalg that
are defined by historical context. The focus & BAS is
the local action (actors’ action) that rules theeegency of
the stability of the system.

B. The Soclab meta-model

The Fig. 1 shows the two main classes, Resource
Social Actor, of the Soclab’s meta-model of the OAldch
are linked with each other by two relational clasgeontrol
and Dependence. The social actor has four pregdction
capacity, power, cooperative power and satisfaptiol can
“act”, that means change the value of the statethef
resource that he controls. The relations of cdnamd
dependence has two properties (stake and impadtpae
effect function that model the effect of the reseuover the
social actor.

and

» The relations of dependence: A R, if a, «— Iy,
thena,depends ony,

» A stake matrixS, wheres,,, 0 [0, 10] and2s,, = 10.
For each relation between a social aatgrand a
resource,, must be setted a stakg,so that the sum
of all stakes for one social actor must be 10.

* A set E ofF effect functions, E =¢;, &, ..., ¢}, all
functions has its domain and image in [-10,10].e Th
effect function will compute the effect of the
resource ,, over the social actar, which controls or
depends on it. The impakt, of this resource over
this actor is defined dg,, = e(Am)Snn

» A solidarity matrixWy,n wherew; O [-1, 1], Sw; =
1

Using this formalization it is possible to defineuf
functions to calculate the social actor’s actiopawity C,,
power P,,, cooperative poweP,’ and satisfactiors,. If the
solidarities are not consider®¥d = diag(1) andg, = C,..

)

Cn = ZVrmER|an<—rm Imn



Pn = ZVrm€R|an—>rm Imn (2)
Py = ZVrmERlanarm/\Imn>0 Inn (3
Sn = Z?’:1 Canj (4)

D. Modeling

Social actors and their resources may be mapped usi

any sociological approach or simply the experti$ethe
modeler. However, to collect data in a more stmett way,
considering the Soclab framework, [5] suggestsuse of a
simple form with basic questions, listed below,ttkall
mainly help the design of the effect functions.

« What are the resources that you need to achieve you

goals?

*  Who controls these resources?

¢« How important they are to your activity? [0,10]

« Describes your behavior for a restrict access gseh
resources

« What is the effect of the previous situation on 3ou
[-10,0]

Act: vector //Act[l[-1.8;-0.2]1[0.2;1.8]
/I Act; represents the change in the resource state
/i that the social actor controls
Force : real //represents the efficiency of the rjile
function select.action(t, situation an) {
Update.Force.appliedRules(t-1,t-2) /I Reinforcement
i f Select.applicableRules(t, situation an) ==
“Okay” then
SA < Select.Randomicaly.OneSelectedRule()
el se
SA < Create.New.Rule(t)
return SA.Act}

mai n {
t €0
r epeat
f or each social actor
situation an € perception(t, On)
action an € select.action(t, situation an)
f or each resource r m do
change.state(t, r m action
t “t+l
unti | no changes required or exceed time limit}

/I Discrete time step initialization

a, do

a . rm)

The function perception calculates ®eor all resources

« Describes your behavior for an unrestricted actess that the social actor depends on. The functioacseiction

these resources

selects the action to be performed by the socialr drased

« What is the effect of the previous situation on3ou on a list of rules created during the simulationcgss (Fig.

[0,10]

2). The procedure change state changes in thessihkach

« Describes your behavior for a neutral access tsethe resource according to the selected action.

resources

« What is the effect of the previous situation on 3ou
[-10,10]

* What is the business as usual situation relateédeto
level of access to these resources?

« What is the effect of the previous situation on 3ou
[-10,10]

In this phase you must identify the set of soci@bes
and resources, distribute the stakes of sociafgatonstruct
the solidarity matrix, if it applies, and designe tleffect
functions. To compute the effect of a resourceacsocial
actor, for every social actor-resource relationshipis
necessary to define one function which the domiairthe
range [-10, 10], is the level of access to theussand the
image, also in the range [-10, 10], correspondshéoeffect
of the resource over the social actor. In fact,diwee of the
effect function can take any form, however, for @ifging
the interpretation of the results it may be restddo linear,
parabolic or sigmoidal curves.

E. Simulating

The Soclab framework considers the social game as a

cooperative game where the social actor tries tginmae
their satisfaction, if the solidarities are consétkor action
capacity otherwise. The algorithm
reinforcement self-learning strategy and can bensarized
as follows [11]:

defi nes actor . rule{
Sit : vector // a vector ofe(dy) for all resources that he
depends

is based on a

States of
resources that
social actor n
depends on at

Rule databasee
for =ocial
actor n at time
t

time £
Rule 1
Rl sit
Lot
Force
A2
Rule 2
5it
hi3 hot
Force
Social actor n
LE 1] eee
Rule
}up 4
5it
: : Lot
Actual situation,
Force
Sita(t)=[edis) edia) . edde) 1.

of the social actor n

Action selection

SELECT at random one rule of all where
|15ita(t) - Rule.&it || £ threshold

IF any rule was selectioned THEN create a new
Rule whers Rule.Sit = Sita(t); Rule.Bct = at
random; Rule.Force = 0.

Figure 2. Schema to illustrate the selection of action bysthaal actor.

Source: elaborated by the author.

The Soclab software has a module for sensitiviglhasis
of the psycho-cognitive parameters that differ¢atiaach



social actor in terms of the level of: solutiongplration

institutions tied to the familiar agriculture anid Imain goal

during simulations; how they will consider the pastis to design a plan for a sustainable territorevelopment.

(memory); the threshold definition to evaluate #ual
situation, according to the situation of the rul@lso during
the simulation; and how the social actor reinforces

Despite some initiatives, this plan is not readtilumow. In
fact, considering the entire region, it was obsgraeweak
social mobilization around the territorial Counahd a

successful role in the future steps. However, eghesstrong sectoral inclination that lead the Counail tteat

parameters were not evaluated in this work.
All the experiments were taken using the Soclaiwsog
available at http://sourceforge.net/projects/sdclab

IV. CASE STUDY. THE SOUTHERNRURAL TERRITORY OF
SERGIPE

The Fig. 3 shows the Southern Rural Territory agie
(SRTS) which includes twelve municipalities (ltapoga
d'Ajuda, Salgado, Estancia, Boquim, Araua, PedenBanta
Luzia do Itanhy, Indiaroba, Umbauba, Cristinapolismar
do Geru and Itabianinha) from the state of Sergipazil
[1]. It comprises 3,950.90 Knwith a total population of 278
955 inhabitants, of which 44% reside in rural are#ishas
1,256 settled families and 20,599 establishmetésiad to
the familiar agriculture. The agriculture and 8teck are the
main rural economic activities in this region with
significant participation of family farmers. It fiabserved a
strong presence of permanent crops such as oramge
coconut.
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Figure 3. The Southern Rural Territory of Sergipe. Sourcpted from
[3] and elaborated by the Laboratory of Applied @ebtnologies from the
Embrapa Coastal Tablelands.

In 2007 the MDA created the SRTS and a Councilite r
it.  This Council is composed of representativesmifr

separately the economy, the environment and otheials
initiatives.

V. RESULTS AND DISCUSSION

The study of the SRTS was performed by interviews,
questionnaires and documental analysis during 2009
[3]. The researchers chosen at random 65 ruraletsiuto
apply semi-structured questionnaries (Fig. 3). flitsé social
actors and resources draft appeared in [3] and ethdiat
some social actors, associated with the envirorshent
conservation and to the economic activities, dagistake
part in the SRTS Council and that there was notrang
engagement among the communitarian rural assatsasiod
this Council. So, it was decided to model only tékations
among social actors that were strongly tied with 8RTS
Council. The solidarities were not consideredSse C,.

A. The model

a To model the SRTS it has assumed two hypotheses: th
behavior of social actors which are associated thighsame
group is homogeneous enough to allow us to représbn
only one social actor (associations, unions, majbesks
and municipal councils); it is possible to identifyfformal
relations among social actors by yours institutiona
resources. The Table | shows all relevant sodira from
the SRTS that are tied to the territorial Counaid ahe
resources controlled by them.

One of the most important social actors is the Egrmiat
controls a wide range of strategic resources (ewgal
assistance and extension, technological diffusemd has
offices in all municipalities. The Emdagro is thely social
actor which, in our model, controls two resourced ¢his
symbolizes the force of it. The most valuable vese is the
rural space, controlled by the Asscomprod. Almeatry
social actor needs to access this resource.

The Table Il shows the stakes of the social actors
distributed to all resources. From these data liserved
that the socioterritorial systems is composed tfracvhich
expect a cooperative social game because each utse p
more stakes on resources controlled by othersexfscted,
Embrapa is the least dependent on the others.n Agrarian
research organization with a limited capacity tchtelogy
diffusion its stakes were put on resources comtoby the
Emdagro and in the rural space controlled by the
Asscomprod.

The effect functions are illustrated in Table It is
possible to analyze the effect of each resourcesamial
actors taking a look per row, or analyze the effefceach
resource on one social actor looking at the columhmsr
example, the effect of the resource “sociopolitical
mobilization” is positive and increase linearly falmost all
social actors when the access to it is reducedativey. It



suggests that social demobilization can be an dppity to
impose your ideologies, ideas and thinkings to dtieers.
otherwise if people are completely politically miotgd it
may be good only for whom is engaged with the Union
The effect of the *“technical assistance and

extension” on Emdagro is completely negative faegative
access to it, and it increases until some threshblkete after
that this social actor lost its capacity to attémeldemand. It
was observed that for some resources the effectooial
actors tied to the State’s public policies are mmtto the
effects on social actors tied with municipal’s fioél forces.
It's the case of the “consulting on SD”, “technieaisistance
and rural extension”, “plan for municipal developrtieand
“public policies for municipal’s sustainable devafoent”.

B. The simulations

rural

maximizes the impact on each of these social actoréact,
the Asscomprod controls a key resource, “rural gpac
Embrapa (5), the Prefeitura (5.7) and the Conderdscm
(6.7) have the worst values for the variable power.

The cooperative power follows the analysis of thesgr.
The Asscomprod (93.2), the Emdagro (67.4), the iSatal
(58) and the Pronese (53.4) have the highest vétuethe
cooperative power variable. While Embrapa (10.3) t
Condem_Cdms (10.6) and the Prefeitura (13.7) haee t
worst values.

C. Scenarios

It has evaluated two scenarios, as an exploratory
exercise, to check what happens if the range césadaility
to the resource technological knowledge change {r65]
to [-5,9] and what occurs if the effect functiontbé relation
between the Sindicato and the sociopolitical mpdilon

It has used default values for all psycho-cognitiveresource change from quadratic to a positive lifigaction.

parameters in the Soclab software. It has perforie@

In the first scenario, nothing happens and it is thua lack

simulations with 200000 steps each one at most.he T of engagement of Embrapa (resource’s owner) irioeldo

algorithm reached the stability in 98% simulatiomish an
average steps of 73883. All the results preseirtethis
section consider only the values of variables faamverged
simulations.

The Table IV shows the average values and the atdnd
deviations for action capacity and states for adlia actors
and resources. The Banco, the Pronese and Embaaga
high scores for action capacity (55.09, 49.30 add®3}
respectively), this means that they have more @wrto
cooperate with others. The Sindicato is the saaitdr with
the worst action capacity (16.70) and with a gstahdard
deviation (7.22), this suggests that the Sinditatomehow
locked and with a limited space of action. Despitehe
centrality and importance of the Emdagro it hasnwlk
action capacity (20.62) with a great standard dewia
(6.00), so the two resources controlled by thisradbes not
give him the necessary capacity due to its opmositd
others actors and its limitation to attend the dedrfar rural
assistance. Analogically, the same occurs to teéelura
and to the Condem_cmds.

Only two resources presented a greater accessafteit
converging simulations, “consulting on SD” conteall by
the Pronese and “rural space”
Asscomprod. In fact, they are key social actoet #hares
without restriction their resources. Some resairstates
stabilized in the neutral region, around zero, thesans that
this socioterritorial system shows some kind ofiffecence
toward local initiatives (plan for municipal devphoent,
public policies for municipal’s sustainable devetgmnt) and
to the technological developments.

Table V shows the action capacity for each soaitdra
per row and the contribution of each actor to tialtamount
of C,. For example, Embrapa’s total action capaciggjsal
to 42.5 that is the sum of 30.4,8.8 and 3.3. Athlibttom of
the table we have two rows with the power and craipe
power for each social actor (column). The most grfuV
social actors are the Asscomprod (92.6), the Enadégjt.4)
and the Sindicato (58), this means that they cbreésmurces
which finishes the simulation process in a positibiat

controlled by the

the others, so it is expected a little perturbatiorthe total
system even for great changes in the access tresloairce
controlled by Embrapa. For the second scenahe, t
socioterritorial system converge in 77% of the datians,
so it gains some instability and the final restitis some
variables also changes. The aver@géstandard deviation)
for the Prefeitura dropped from 32.12 (5.00) tcb487.16),
the average state for sociopolitical mobilizatiorcreased
from -8.87 (0.21) to -3.86 (4.30), and tAgof the Sindicato
dropped from 58 to 18.2. This all means that trefditura
was the main impacted by the change in the Sirmlicat
behavior, that the stabilization is reached for@emeutral
access to the resource “sociopolitical mobilizatiand that
the Sindicato lost part of his power.

D. Validation

The validation process was performed by interviexth
researchers directly involved with the Rural Terytand
with the actual responsible for the Council cooadiion.
These results were presented to them, which coutdirm
or not according to their own experience.

The interviewers confirmed all the results fromsthi
research and made some observations that clagtiese
conclusions of this study performed between 20@D241.0:
the opposition between local forces (major and cisirfor
economic development) and state’s interests is tiemaf
apathy of the former; The Emdagro had a great ilitgilin
the territory but its participation at the terrisdrCouncil is
decreasing in later years, as well as its cap&aitgielivery’
their main resources; the flow of financial res@srérom the
World Bank during the research time (2009-2010)quted
the Pronese as a important protagonist in the SBRUiSt is
not observed anymore nowadays; there are someiatenfl
among other territorial public policies (e.g., ltans
Territories and Citzenship’s Territories ); the [lpolicies
for territorial financial support is greatly topadn. so this
diminishes the force of bottom-up initiatives anévyents a
cooperative social game.



In sum, the validation process showed that thdtseare
reasonable and that the entire process
knowledge about this Rural Territory.

E. Territorial public policy assessment

Evidently, a comprehensive assessment of a teafitor
public policy involves a huge amount of effort inamy
directions. The Soclab framework showed to beabiétto
systematize information about social power relati@md,
hence, create a baseline to permit comparisons fwithe
social configurations of the same Rural Territory.

Using the model and the simulation results it isoal
possible to judge the actual situation and makeestipns
about the arrangement of social actors. As obsertrezl
Southern Rural Territory of Sergipe is a stableaaizgtion,
but has some problems with representation, sonairess
with  limited access (e.g., “financial resources”,
“technological knowledge”) and a power/action cafyac
distribution imbalance. So, one can suggest tliitiad of
new social actors to the Council and a changeaririternal
procedures of it to equilibrate the social game.

VI. CONCLUSION

The overall process of modeling and simulation haf t
power relations of a socioterritorial system immdvour
understanding about the general social behaviorthef
Southern Rural Territory of Sergipe. The Soclamfework
showed to be an insightful tool for learning abaotial
interdependencies. It is also simple to understendse and
could be applied in a real world problem.

Due to the exponential complexity of the simulation
algorithm, it is not possible to use the Soclakiveafe for
medium or large social networks. The design efeffect
functions can be challenging if the modeler dogiskmow
deeply the studied social system.

Future works could explore other social theories ag;q

support for modeling and simulation and also useemo
strongly the spatial dependence among social aatatsheir

resources to map the results of the simulation iato [11]

geographical space.
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TABLE I. SOCIAL ACTORS AND THEIRRESOURCES SOURCE ELABORATED BY THE AUTHOR
Social actor Social actor’s description Resource sRarce’s description and accessibility
Pronese The Company for Sustainable . Consulting on sustainable development public pedi¢or rural areas by
Development of the State of Sergipe ) ) ' - ;
manages programs and activities in _ rural developing projects. In general, these ptsjace linked to fundlng_
rural areas with a focus on povert Consulting on| sources, e.g., the World Bank, the Banco do Noed&y stakeholders in
; . np Y L SD this feature are the family farmers, the Emdagiaigned municipalities
reduction, managing credit programs ) , L . . N
- . with State’s policies of agricultural developmefitere is no restriction to
and preparation of environmental . M
access this resource, so accessibility is in thge§-10,10].
management plans.
Emdagro The Agricultural Development Technical One of its main features is the technical assigtamal rural extension,
Company of Sergipe. Works with the assistance and especially for family or small farming propertiesthe region. The
family farming and sustainable rural Embrapa, the Pronese, municipalities and familjéas themselves
agriculture in the areas of technical extension depend on that resource to achieve their own gbalwever, the lack of
assistance, research, regularization structural capacity limit the access to it and pres a greater commitment




etc. The Emdagro is spatially of Emdagro with their customers, so there is sogsériction to access it [-
distributed throughout the SRTS with 8, 8].
offices in every municipality. This feature directly concerns Embrapa which isaaling developer of
Technology | agricultural technology. However, due to limitedgmnnel there are
diffusion restrictions on access to it, even when comparédtive technical
assistance and rural development. Range of aixp49,6].

Asscomprod| The (communitarian or producers) The rural space is the greatest asset of this teodtorial system. This is
associations organize the community the source of production, environmental problerogflcts and stage of the
politically and administratively. Rural space main social processes. The farmer, representedyehe community
There are numerous associations in| associations and producers, is its guardian. Adbésgeature means
SRTS, and in the same village one having access to family farmers and their actisiti@he access may not be
can find more than one associat complete and is rarely inaccess, [-9,9].

Banco The funding comes from various sources, but staidrom the Banco do
The Banco do Nordeste, the World . . Nordeste, t%e Banco do Brasil and the World Banis. & restricted
Bank and the Banco do Brasil Financial ) : .
finances projects for local sustainable resources resource Wh'Ch depends on good prolect_s and gatu_nlqnshp among
development of low cost, especially. various social actors. Its proper use requiresopeative social game. The

range of access is [-6,6].

Condem_ The plan for municipal development by CONDEM (Ecamo Council for

Cmds The Economic Council for Municipg| Plan for Municipal Development) or the CMDS (The Municipa@cil for
Development / The Municipal municipal Sustainable Development) is more political thanccete. Linked to
Council for Sustainable d policies and municipal resources it shall depentheriocal political

evelopment > . I
Development. feature and local economic dynamism. It can assxtreme situations, [-
10,10].
Prefeitura Public As its name states, public policies for sustaindeleclopment shall be
policies for | guided more by the immediate interests from pdditis and by historical
Municipal administration. municipal's | economic activities. Often the policies of the dépants of agriculture,
sustainable | economics and finance, and the environment arecartinated. This
developmer | resource anassum extreme situation{-10,10.
Sindicato Meant sociopolitical mobilization as the abilitythe Union of rural
- Sociopolitical | workers to mobilize people and material resouroestfe defense of Union
Rural workers’ Union. o h ; o ) - : :
mobilization | ideology. Here is an opposition to the ideologied actions of social actors
linked strongly with the municipalities. Range ofass is equal to [-9,9].

Embrapa Brazilian Agricultural Research Technological g_echnologies, prod_ucts or process deyelpped bE_mk_irapa that are at the

Corporation. knowledge |sposal of the soc_:|ety. The access to |_t is eneilg limited due to various
social and not social aspects of our society, [-5,5
TABLE II. STAKES DISTRIBUTION (S). SOURCE ELABORATED BY THE AUTHOR
Resource Social Actors _ _
Pronese Emdagro Asscomprogd Banco Condem_Cnds Ruetei Sindicato Embrapa
Consultingon SC 1 1 1. 3 1 0.5 0 0
Technical assistance and rural
extension 15 15 15 25 1 0 15 2
Technology diffusion 0 0.5 0 0.5 0 0 4
Rural space 35 2 1 1 2 2 3 3
Financial resources 2 15 3 1 0.5 2 15 0
Plan for municpal developmen 0.t 1 0.t 0.t 1 2 1.t 0
Public policies for municipal's
sustainable development 05 05 25 L 1 0
Sociopolitical mobilization 0.5 0.5 0.5 1 1 2 1 0
Technological knowledge 0.5 1 1 0.5 0.5 0.5 0.5 1
TABLE Il EFFECT FUNCTIONYE). SOURCE ELABORATED BY THE AUTHOR
Social Actors
Resource - —
Pronese Emdagro Asscomprod Banco Condem_Cmds Reetei Sindicato Embrapa
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TABLE IV. AVERAGES AND DEVIATIONS OF SOCIAL ACTORS ACTION CAPACITY (C,) AND RESOURCES STATE(Snn) FOR ALL CONVERGED COOPERATIVE
SIMULATIONS. SOURCE ELABORATED BY THE AUTHOR
Action’s Capacit (Cy,) State! (Smr)
Social actor Average Standard Resource Average Standard
deviation deviation
Pronese 49.30 6.00 Consulting on SD 9.72 0.44
Emdagro 20.62 6.19 Technical assistance and rural 3.37 1.58
extension
Asscomprod 35.86 5.74 Technology diffusion 5.89 90.1
Banco 55.09 3.40 Rural space 7.13 1.62
Condem_Cmds 19.52 6.45 Financial resources 4.93 113
Prefeitura 32.12 5.00 Plan for municipal developmen 1.28 3.71
Sindicato 16.70 7.22 Public policies for municigal’ 3.16 3.59
sustainable development
Embrapi 41.2% 3.0¢ Sociopolitical mobilizatio -8.87 0.21
Technological knowledge 3.35 2.13
TABLE V. EFFECT, POWER ANDACTION CAPACITY VALUES FOR CONVERGED SIMULATIONS SOURCE ELABORATED BY THE AUTHOR
Social Actors Action
Social actor Pronese Emdagro| Asscomprog¢l Banco Condem_Cmfs Reetei | Sindicato Embrapa Cézléil)(iity
Pronese 9.7 5.9 24.9 7.2 -0.7 -1.6 4.5 0.5 50.3
Emdagro -9.3 13.6 14.2 24 -1.3 -3.2 4.5 3.3 24.2
Asscomprod 14.6 5.1 -0.6 14.7 15 2.6 4.6 -3.3 39.2
Banco 29.1 9.7 4.0 1.6 15 1.3 8.9 2.7 58.8
Condem_Cmc -9.7 2.3 14.2 0.€ 1.2 6.5 8.¢ 0.t 24.8
Prefeitura -4.9 0 5.9 9.8 6.2 3.2 17.8 -1.0 37.0
Sindicato 0 0.4 21.3 -7.3 -2 -3.2 9 -1 17.2
Embrapa 0 304 8.8 0 0 0 0 3.3 42.5
Powei (Pr) 29.5 67.4 92.6 29.1 6.7 5.7 58 5
,Egev‘;";zﬁ,“%’e 53.4 67.4 93.2 36.4 106 13.7 58 103




