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Abstract

The paper analyses the institutional arrangements emerging in theloged systems

and the current enforcement and effect of rural and agricultural Eltiesliat the local
level. The various kinds of policy implement a complex systeroesitives, constraints
and opportunities, which interact with the specific territorial @it The interaction
between policies and the strategies of farmers and other local actptaires the
spontaneous formation of emerging institutions. These institutions canghigupresent
governance of the territory, whose outcome may be unpredictable and at oldds wit
policy objectives. An Atrtificial Neural Network (ANN) modah de used to represent
and depict the functioning of this complex local system and its final result.

1. Introduction: a research agenda

In the last decade a new relevant concept in the literatureirah development has
emerged: the local rural system. It has emerged as a spadifject in the general
analysis of the local economic systems, whose study has arqeiibn especially in
those countries where very strong local industrial development erpes have taken
place in the last decades. The Italian case can be considered thieemost relevant
example (Saraceno, 1994; Cecchi and Basile, 1995; Esposti and Sotte, 1999).

The literature on the local economic systems mainly interesis development for the
emphasis it pays to the local economy as a@ghinising system, that is a set of formal
or informal institutional arrangements between local actors ltirggufrom the

interaction between their strategies and expectations. Thitufitstal interpretation of

" Although the paper is a joint effort by the authaections 1,3, 5 can be attributed to Esposttjoses
2, 4, 6 to Sotte. The paper is a preliminary restitesearch of “relevant national interest” on siubject
“Employment in rural areas” efinanced by the Italian Ministry for the Universiignd Scientific
Research (MURST).
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the functioning of the local economy has been strongly stressed imadhgsia of the
industrial districts leading to a deep and rich reinterpretatiorthef Marshallian
principles in an institutionalist and evolutionary perspective (Becal990; Foster,
1993). Along this tradition, many European researchers have focused on Iregiona
processes of technological innovation adopting the term of “innovativeuthito
describe the local clustering of highly innovative producers (KeebleWitidnson,
1999). This also progressively shifts the attention to what is coesdidee crucial
aspect of the formation and evolution of the local economic systémsgollective
learning (Camagni, 1991).

In the recent years, this stream of literature has found many ctontath the
application of the principles of artificial intelligence to theodelling of artificial
societies and social simulation (Castro Caldas and Cohelo, 1999,1068i, Terna,
1998). These contacts are mainly due to the emergence of some $temedidal
foundations in the analysis of the functioning of local economic systegesits are
heterogeneous; heterogeneous agents dynamically interact spontargenesiating
institutional arrangements; agents are not fully rational but bedave according to
some procedural rule; complex interaction of such agents makesddleslystem
highly capable of adaptation and learning.

The need of a rural version of the study of local economic systemrisas due to the
inadequacy of that Marshallian foundation widely acknowledged in the analythe
industrial local systems. In rural areas, the Marshallian lpdarnal economies are not
necessarily the only and prevalent economies of localisation. Moraavére rural
context the strength of the localisation economies is not nedggkaricrucial topic of
the local development pattern. In other words, strong theoretical foonsiabout the
specificity of rural local systems are needed. These foundatnmsdsfocus on those
local scope economies that can represent the “rural analogyhetotraditional
Marshallian local scale economies on which the analysis of thetiralgcal systems
Is founded.

A theoretical analysis of the prevailing institutional framewio the rural local context
has not only a speculative interest; it is also of great iritémepolicy design. In
particular, the issue of the territorial dimension of EU agnicaltand rural policies is

of especial importance in rural areas, where numerous new pdictesnstitutions
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have recently been implemented to foster rural development. In tasss, ¢he local
consistency of EU policy in its entirety is extremely relevant, @eddutcome may
prove to be particularly surprising and diversified. Indeed, the subjetieafegional
dimension of EU policies is not a new topic in the literat@e the one hand, much
research has been devoted to assessing the regional distributioseopdfieies across
the EU and, in some cases, to evaluating disparities and biasts (S85). On the
other hand, attention has focused on how regional lobbies, interest gnodigmolicy
makers are able to shape overall EU agricultural and rural golimation (Nuppenau
and Thiele, 1997; Rausser, 1992).

However, this literature does not address the reverse side gfdhem: given the
policy, how does the local context react? This question is trbe@ause if we are
interested in the effects and outcome of policies, we have to kvimat the local
context is, who really decides on local resource use, and to what &xtepblicy
actually affects this use according to its alleged objectiliee question is not a trivial
one, given the large body of literature on local economies agrgglfising systems,
that is complex systems whose actors and strategies dynanintatiyct to determine
the so called local governance (Danson and Wittham, 1999). This perspaisid
changes our view about the topic of decentralisation in rural develogolgies. The
local governance is always decentralised, by definition; the isstileen how can we
decentralise government in rural areas according to the existentoperehting
decentralised local governance.

This paper focuses on the effects of the EU policies when corgsidetike local level,
how they interact with the local context to create new irigiita, behaviours and
strategies. In the second section, we introduce the cruciabidegitorial governance,
or in other words, the complex systems of actors and stratégiesftectively decides
on the local use of resources. In the third, section we deal Withdggculture policies
when viewed from the local perspective, and their interactidin ycal institutions to
constitute a specific territorial governance; this systemntdractions described in
details for the farming family in section 4. The fifth sectiotraduces the analytical
framework to derive the governance outcome from the interaction éetpelicies
provision and delivery and agents and institutions at the local [Evisl.can viewed as

a neural network model which may be of help in defining the complex misaha
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generating the emerging local territorial governance. The model pedsentfifth

section can seem quite abstract. However, it has the main objectilestrate, through
a simple simulation in sixth section, how the main theoretical fdiordaabout the
functioning of local systems, their institutional framework andseteof heterogeneous
and interacting agents, can be studied on the ground of artificiatisscand their

capacity of adaptation and learning.

2. The Territorial Dimension of Anything

The main difference between the generic terms ‘region’ andtdmes is that the latter
defines the genetic properties of the former. The territorjhés entire set of the
geographical, natural, cultural and seemnomic features of a region. This set is
unique and generates the complex systems of individual and group ssabbggetives
and interactions which finally define the genetic development pdrgpeof the region
(Esposti and Sotte, 1999). It is genetic because it also dependsemvitteement: that
is, the external (to the region) market and political conditions whisb affect its
development.

This interaction between the territory and the external conditsrwever, unique as
well. If policies can be considered as external conditions, then thejifiezently at
each local level;, we may expect heterogeneous local outcomeshivomgenous
policies. Moreover, the social actor operates locally affardnt interdependent level,
therefore, different political and institutional levels cannot fepresented in a
hierarchical framework, because horizontal and ewase interactions predominate
(interlocking directorates). As a consequence, external polcegeanable to control for
territorial specificity, which is highly complex, and continuously afteén chaotically
changing; they can only affect agent behaviour and strategy, but in &atayg highly
unpredictable. An appropriate mix of BAlde and local (specific) policies may
significantly narrow the range of possible outcomes and may aveqested effects.
However, if this mix requires the addition of many policies and uigidits, the effect
may be an increase, rather than a reduction, in the range of paagitdenes and the
expectation that undesirable results will ensue.

Institutional economics and the sociological literature have dealt withdhkrldes that

apply within a territory as a result of the interaction betweeal systems and external
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conditions and policies (Ercoli, 1999). The tegnvernancesynthesises this concept. It

substantially differs from the tergovernmentthat is, the political will to control and

manage a territory by wielding consistent and exclusive pdlgmaer. Governance, by
contrast, is the actual capacity to control and manage local resthmmegh formal and
informal social norms, institutions and through the consensus and cooperatocal
agents; government and its policies are only a part, and not nigeisza most
important one, of local governance.

The problem of actual territorial governance is of particularest in the case of rural

areas for two main reasons:

- many new EU policies and related institutions have been impkechén rural areas
since the miekighties. These policies have been often developed in parallel with
traditional agricultural policy, at both the EU and national le¥&wever, this
parallelism does not exist locally: each policy is territoaiatl local when viewed
from the beneficiary’s standpoint. Therefore, the “new” ruralgesliand the “old”
agricultural policies potentially define a new, unexpected and speeifiitorial
policy;

- rural areas frequently display very strong endogenous territorial rrgaovee
regardless of the formal institutions and policies implemertecein. The creation
of closeknit informal networks is often the typical and successful reactidghese
areas to their alleged disadvantages with respect to urban onesportt@eneous and
quite complex governance now emerging in rural areas has been studres i
literature, usually with reference to industrial distrideegter, 1993; Danson and
Whittam, 1999) and, in particular, to the Italian situation (Bewatti990; Esposti
and Sotte, 1999).

The combined effects of many rural and agricultural policies andeofse local

networks make it particularly hard to analyse the interaction amlbtige components

that shape the swalledrural regime— that is, the system of emerging institutions which
controls and manages the set of local resources. What, we skajs as the actual
impact of rural policies in rural areas when they are coreidmintly with the local
action of EU agricultural policies and with the existing formal andormal
governance? Is this impact consistent with the alleged objectivEUofpolicies

themselves? To provide an answer we need an appropriate theoretical framework.
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Our aim in this paper is to outline the main features of thigrétieal framework. Our
approach is to link the capacity to learn and adapt of localsaatd the delivery of

agriculturatrural policies with the organisational design of the territory.

3. The EU Rural-Agricultural Policy seen from below

As said in the previous sections, the question of the complex dhterabetween
policies and institutions within a territory is particularly imjamt in those rural regions
with substantial industrial development, and which display a “high densit{drmal
and informal strategies, institutions and actors (thecatled industrial districts).
Accordingly, the following analysis will focus mainly on these casés. iiitention is
not to examine the interaction between the territory and EU palitgrins of the policy
formation process — that is, in terms of the extent to which lobbying By ilterests is
able to affect EU policy decisions. This side of the problemalraady been studied,
and probably overemphasised (Rausser, 1992). Assuming that lobbying at the local rural
level has low impact on the EU level, the problem is the otlagrround: how do local
actors react to EU policies? How are these policies actdallyered, and what form
does governance of the territory take? From this perspectivé actban is the output
from, and policies are the input to, the system, rather than the reverse.

Policies does not provide governance directly. Locally, governanceyisdetdrmined
by the actual behaviour of the actors and institutions affected bgigslias well by
many other aspects. Moreover, all policies at each political [@exide incentives,
constraints, and bureaucracies, and their mixture is usually specifi largely
unknown. Policies (either EU and national and local) do not interesttlyi with the
alleged beneficiaries, whether farmers or other actorsirfgiance entrepreneurs in
other sectors). Instead, they interact with some local formsiitution or/and
bureaucracy which is actually responsible for the local delivdrythe policy.
Furthermore, farmers and actors interact locally accordirtheio strategies, and this
interaction usually takes the form of some kind of organisation. fidy@esand nature of
this organisation is linked to the policies and formal instihgibureaucracies in order
to derive the maximum advantage from them for the organised actors.

On this basis, what are the relevant rural and agriculturap@ldies? Firstly, when

viewed from below — that is, from the rural areas — any policyusa policy inasmuch



Third World Bank FAO EU Accession Workshop in the Rural Sector:
THE CHALLENGE OF RURAL DEVELOPMENT IN THE EU ACCESSION PROCESS
Sofia, Bulgaria — June 17-20, 2000

as it impacts on the rural area in some way. Therefore, Eidutigral policy in its

entirety (the CAP) is the sum of an implicit rural policgdaan explicit one. The

difference lies in the kind of governance that they involve in dsfiatrlocal level.

Thus, the EU agricultural and rural policy according to Agenda 2000 proddésee

levels of governance:

Implicit rural governance (or simply CAP)y which is meant the smalled
traditional sectoral policy directly targeted by the Commissioriarmers, with no
intervention by other institutions or national/local policies. Obviogslyworking

on it is a bureaucracy managing the whole Common Market Organisatiomliag

to Agenda 2000. Although Agenda 2000 provides for a stabilisation of the CAP
budget (including accompanying measures) under 40 billion ECUSs, this nsaihe
action provided by the EU policies at the local level, and it ire®labout 90% of
the budget for the entire reform period (26@D6) (Sotte, 1999). It mainly
concerns cereals, oil and protein crops, dairy production and livestbese T
represent only a marginal part of regional agricultural GDP ub8% on average

in Italian Southern regions), but they involve a large area of land (&08aton
average in lItalian regions). Implicitly, this policy provides an ineentfor
production through price support, but much more than this it providestoelasd

or livestock ownership in the form of direct payments, premiums and quotas.
Multi-level governanceabout 10% of the CAP budget according to Agenda 2000 is
devoted to rural development: in the form of either traditionabrapanying
measures directly oriented to farmers, or modernisation and dic&iisn measures
which may involve other actors as well as farmers. Howevermtha difference
from the previous case is that here policies are not dirdetlyered by the EU to
the farmers: there are other political and institutional lewveislved. Regardless of
whether the region is under new objectives 1 and 2 or not, all ruralogenent
measures are managed at the regional level. The regions aretteaihodrawing

up a #year Rural Development Program, and they may also arrange individual
contracts with farmers (Territorial Contracts) (Hervieu, 1998reover, also the
nation level is involved; Agenda 2000 allows each member state itte deiral
areas under Objective 2 and to extend less favoured areas@tafigral parks and

protected areas. Finally, under a fixed ceiling, any member stteadjust direct
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payments to the overall employment and economic situation of ,famasthey
must arrange crosompliance measures with which to modulate payments
according to the environmental impact of the farm activity. The gwn¢ is that
delivery of these measures to farmers involves many existing andnagiutions,
procedures and actors whose main task is to manage the incemtthesform of
direct payments. This clearly creates a new conditioning powereirtettitory.
However, an even more important aspect is that regions and metatiesradready
have an (implicit or explicit) territorial policy regarding pubservices location in
particular (hospitals, schools and so on), public investments (initaste,
education, etc.) and other sectoral policies (in particular indystédil these
policies involve other institutions and actors and closely affieet multilevel
governance of the territory.

- Agencies governancghis is the least explicit and poorest of the EU rural policies
its philosophy is neither to deliver incentives in the form ofaipayments through
regional/national institutions nor to pay farmers directly for s@noeluction. The
intention is to create new institutions whose main aim is torftstal development.

The typical example, although it is not an agestyctu-sensy is the LEADER

PLUS Community initiative (although three others are provided for in Agenda 2000:

INTERREG, URBAN and EQUAL). Although LEADERLUS is apparently
unable to compete with the other levels of governance in termseofesources
managed, it may have a strong impact locally. It is able to organise aittknon

sectoral interests and actors (the Local Action Groups) witljgostaling to existing

institutions and without the intermediation of the mildtiel governance. Indeed,

LEADER-PLUS can also manage projects and resources in the context lof rura

development measures; for this reason, it often either conflidgts existing
institutions and bureaucracies of the previous level of governancesoabsorbed
by this level itself (Farrell).
Territorial governance is always a setfanising process: the different levels of
governance create such a complex and locally specific system ofivesemstitutions
and bureaucracies that the final outcome is difficult to ptetleeded, therefore, is a

framework within which to describe this system and determine its output.

! 1.7 billion ECUs have been allocated to the LEADIEinitiative (19941999).
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4. Policies and the Actual Territorial Governance

The complex interaction between local economies and EU policy deliveolves so
many aspects, actors and interests that it is impossible iedén@ll of them in a
theoretical framework. Here we shall consider the relevantipsliinterest groups and
strategies and the institutions and adjustment mechanisms thatgeenas a
consequence. Figure 1 is an attempt to represent this prbgekscusing on the
strategies of the family farm.

In a context of intense industrial development, the original fanmalynfhas two
alternative strategies. The first is to remove as many rese@as can be devoted to the
other emerging sectors where higher productivity with respect touttgre can be
achieved. If emerging sectors take the form of industrial distrittey imply the
physical shift of resources from the most rural areas to newn wbd concentrated
areas in the same region. Therefore, the strategy is to rdatomer and capital from
the rural areas and save land if it cannot be devoted to industtildment, which
implies a rensseeking behaviour which endeavours to obtain the maximum rent from
land with the minimum use of capital and labour. This strategyp8$citly fostered by
the direct payments envisaged by recent CAP reforms, and it alfarces industrial
development itself, allowing embryonic industrial clusters to finctnedly cheap
crucial resources locally, and to achieve the critical massssary for a real industrial
district to come about (Esposti and Sotte, 1999).

The other strategy is to become a professional farm, which reqbigser
capitalisation, and continue to devote at least a part of famligur to the farm’s
activities. This strategy is clearly promoted by the CAP prigppsert, although it
biases these farms towards growing the crops which receive sopgort. The
increasing substitution of price support with direct payments, howerr apparently
negatively affects this latter strategy in favour of the fornmeteed, the combination of
price support and direct payments under the present CAP enablesHiatbekers and
professional farmers to obtain, respectively, rent and profit. dmsbe accomplished
by means of specific institutional arrangements between the ttmrsawhere

professional farms provide labour and capital while-ss@kers provide abundant land;
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external service contracting, especially for machinery seryig®ssion €ontoterzismo

in Italian), is one of the most widespread of these institutional arrangements.

Under the present CAP, these institutional arrangements ar¢oalildoth strategies
and therefore tend to reinforce each other. At the same timeevleowthese
arrangements tend to inhibit the pursuit of alternative stesdgy professional farmers.
Indeed, and especially in most rural areas, farmers couldt ioap#al, labour and land
in alternative activities: neaupported, high quality and environmental friendly crops,
agrotourism and landscape conservation, or even other sectors such asnahdit
artisan products, cultural initiatives, and so on. All these aetsvire in fact supported
by agencies governance, and also by ntelMel governance, but with much lower
resources than those devoted to traditional CAP.

Furthermore, multlevel governance is locally a complex system of policies. If we
consider policy delivery as a whole — industrial settlement incentivieastructures,
public services and so on — they are usually greatly biased tothardmost
industrialised areas, the industrial districts, since thesdesmmed more crucial for the
region’s economy and for the local political competition (for baoddlocal political
consensus). Therefore, this level of governance usually fostersriarr@ompetition
between the urban and industrial concentration and rural areas wiéhsame rural
region, implicitly creating negative fedmhck on alternative strategies for professional
farms.

Finally, different levels of governance imply bureaucracies withewdifft powers.
Multi-level governance and traditional CAP usually exercise a complexumuatia
power which has been established locally, but also at the nasioddU levels, for at
least two decades. By contrast, agency governance is quite eswemity definition
seeks to create a direct partnership between local actora Veith level of bureaucratic
control. Consequently, strong and consolidated bureaucracies counteracly age
governance or try to take part in it, thereby hampering its operdfloreover, the

defence of thestatus quoand of control over the territory explains why coalitions

% |In any case, other forms can be observed for elafopming societies between professional farmers
and landowners.

10
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between bureaucracies and farmers interest groups are ofteedféoncounter new
policy delivery arrangements and new beneficiaties.

We shall now seek to fit figure 1 and its complex interactionsarftomal model. This
model should be able to demonstrate how, given the external conditions and polic
provision, some strategies and institutional arrangements locallyagernke secalled
Dominant Design(Luna, 1996). In the literature, Neural Networks (NN) models are
frequently used to deal with the problem of giving adequate repati®ento how
institutions emerge endogenously from interacting heterogeneous agents atiteynow

interact locally with exogenous policies.

Figure 1 — Strategies, policies and actual governance
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5. A Neural-Network Framework
Although it considers only some relevant aspects, the system depidigdre 1 is still
quite complex. The complexity is due to several factors. Firstlgraaend strategies are

heterogeneous; moreover, they have expectations, and they shape tlegiestra

® One typical example is the negative reactionhs €ork Conference proposals, thecstled ‘Cork
fears’ (Saraceno, 1999)

11
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according to them, but they cannot be considered as fully rationaldseanly
incomplete information is available on other actors’ strategied on ongoing
processes. In any case, even if they knew the other actors’ ssatdwy could not
pursue an autonomous strategy because of the dialectical redaditmst binds them to
the evolutionary path of the system as a whole.

Secondly, the system is dynamic in the sense that it changes oeeadauording to
strategies and policies; seHinforcing mechanisms and negative feedback continuously
reshape the system itself. But not only does the system behave dylham@nd not
linearly; it also learns from the past and adapts to it thremgérging institutions (the
dominant design). All this can explain why the same policies prodeise different
outcomes and governance according to the real territorial context.

How can this system be formalised to yield a model to explain amlicptbe actual
territorial governance observed locally? Although still not widedgd in the literature
on agricultural policy impacts (Nuppenau and Thiele, 1997), artifigairal Networks
(NN) are an appropriate tool. They are often employed in economic appiE for
empirical analysis, both for classifying and forecasting (Koheadi., 1995). Here we
are interested in their ability to represent complex systiasretically and simulate
them. In this section, we propose a neural network representation ofténaction
between policies and local actors depicted in previous seétions.

According to the discussion thus far, the topology of this NN model maledaibed
as follows (figure 2). Policies represent signals and stitiodi input layer) directed
towards heterogeneous actors. The latter react to these shyndbrmulating an
expectation and a consequent strategy. This is thmlkal ‘actors layer’ comprising
rentseekers, professional farms, industrial entrepreneurs or, ngereerally,
entrepreneurs seeking external (i..e district) scale economiesmay call them
Marshallian entrepreneurs), and bureaucracies implied by policiémse actors
elaborate strategies as signals to the next layer, theuiiwstdl layer; here different
strategies interact in order to reach arrangements among thesisé&/e define four
components of these layers: the industry clustering; serviceacting; the bureaucratic
coalition created between bureaucracies and-sesiters; the local diversification

system in which economies of scope induce entrepreneurs to setogpl et of

* For wideranging analysis of the subject see White (1992).

12
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diversified activities in order to meet the needs of the rocshmunity’ The final
outcomes of these arrangements are rents, profits, bureaucratic powethe
localisation of activities: this is the actual governance of the territor

The NN model should account for all the qualitative information provigetthe figure:
the intensity of a stimulus (or its inhibition), the activatioraddtrategy and reinforcing
mechanisms. All these aspects should eventually explain the emegfeinstitutional
arrangements within the specific territory, and why they may d#t@oss the same
territory.

We can conceive this model as a MultiLayer Perceptrons (NieRyork comprising
different layers in which several nodes (neurons) receive s$tandl process them to
produce an output; the nodes of the same layer do not interact diremtly. niede
receives numerous stimulating inputs, which it weighs and sums ta adb&aoutput.
However, the output is not a linear function of this weighted summits. More
frequently, the relation is discrete: that is to say, the weighied may or may not
activate the node, so that the output may be 0 o 1 according to éhsityntof inputs
and to the weights. If an inhibiting relation also operates, thenubutay range
between -1 and 1.

Taking account of uncertainty and a stochastic environment (in partimiarkets), the

output can be more realistically represented by the following functions (G4dl&98):

= 1__ if activatiorsis in [0,1]
® u=gre’
él—1+1+ —— if activatiorsis in [-11]
e 1

whereu; is the output of thé-th node, I, :Zj wu;, Oj#i, thatis, the weighted

sum of tha-th node inputs which are the weighteth nodes outputs. The two forms in
(1) allow both for simple activation (yes or no) and for a more complation (yes, no
or inhibition). In our model, a weighted sum of policies activatderg strategies
whose weighted sum in turn activates institutional arrangemehish eventually
generate the overall network output. In this context and according tpréveous
analysis, a strategy means allocating the resources of thg fammi: land, labour and

capital. Rent seekers can allocate labour and capital to theg@mdimdustrial districts

® In our context each actor node is not a singlerdmit a group of homogenous actors.

13
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and land to professional farm contractors. The latter have two congpeliernatives:
allocating labour and capital to service contracting or investing timediversifying
activities (also noragricultural). Marshallian entrepreneurs tend to concentrate labour
and capital in industrial districts, the purpose being to take advaotatpe implied
localised scale economies. Finally, in delivering policies, bureaigs act to conserve
their local power by counteracting policy and institutional arrangemehish may

reduce their control or remove power from them.

Figure 2 — Topology of the “Territorial Governance” NN
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None of these strategies is the result of any rational eap@ttmaximisation process;
here we adopt a far less restrictive idea of rationalityeasoned behaviour, or the
directed, intentional behaviour of agents seeking advantages by cargmegburces to
activities. This is a version of rationality which entails noghimore than decision
making, and therefore choices which seek to make the most of thecess@airthe
command of the agent (Metcalfe and Calderini, 1997). According to thas &iors

react to changing external conditions merely by adapting their strategies.

® This is also the prevailing idea of Rural Develemt.
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This adaptation makes the institutional arrangements eithegeraeranish. How does
this adaptation process work? In a context of NN models, we caahkaik network’
learning; in fact, agents change and adapt their strategies acctrdhe final network
outputs, or in other words, according to the resulting rents, profit aatiskton of
activities. The most popular model of learning is Hezkpropagation networkthe
essential feature of which is that each node corrects weiglisdaagto the differences
between the expected outputs and the outputs provided by the net. Thdeaimiag
and adaptation involves the correction of weights by any node. In the preseéef m
however, we have no particular expected output for the nodes; they aeligbtsw
according to the net output just to improve the output itself. Accotditiys argument,
an alternative learning device is-calledreinforcement learningBeltrattiet al., 1996).
This process is strictly adaptive because the only informationthieahode receives
from the environment through the net output is an evaluation of the goodniss of
strategy; it receives no information as to what the corredegirashould be. However,
each agent still has aspiration levels according to whichiatwi its choices: the most
rewarding actions are discovered by a {amatterror search process in a dynamic
environment (Kaeblingt al, 1996).

One simple way to take account of this idea is the Tempora¢rifte algorithm,
which simply assumes that each actor’s strategy is reinforcegakened according to
the temporal sequence of the relevant net odtphie weights correction is the

following:

2 Aw.=a,- ut_l)i0 r* 0.Uy

e
wherea is the learning rate, is the discount raté) is the relevant network output and
OwU is the gradient of this output with respect to the vectoreafimts. The content
of (2) is quite clear: each actor adjust its inputs’ weightsrting to three components:
how quickly it learns; how much and in which direction the output has ctiangbe
last period; how the output reacted in the past to weight changeseiark achieves
its steady state whef, —U,,)=Aw, =0: that is, when the output does not change

given the input; only changes in the input, i.e. policies delivery, laeeta move the

" Relevant with respect to the strategy put in plagethe actor. Indeed, actors have aspiration evel
whereby they act as if they had an unknown andnitdd output target.
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network from the steady state. However, according to the startingsval network can
achieve either different steady states or none (Gallant, 1993).

Learning through this correction of weights has a clear econoreipigtation; in fact,
weights in NN represent the strength of the connection. Therdfare actor increases
the weight attributed to a policy, this means that it gives a mgpertant role to this
policy in defining its strategy; the reverse happens if the weigleidisced. In the case
of the institutional layer, a weight increase means that aegnesde is played by a given
strategy in forming arrangements. Table 1 shows how the described| geimeiple of

this network actually works in the territorial governance model.

Table 1- Functioning details of the NN model

Nodes Weights  Activation  Aspiration Nodes Weights Activation  Aspiration
Restrictions Function Output Restrictions Function Output
Actors Institutions
RentSeekers wp =0 [0,1] Rent Service Wy > 0 [0,1] Rents,
Contractin Profits
Wp, >0 J Wy, >0
Wp, =0 Wy, =0
Professional Farms Wp <0 [-1,1] Profit Diversification Wy <0 [0,1] Profits
Wp, >0 Wy, =0
Wp, <0 Wy, <0
Bureaucracies wy =0 [0,1] Bureaucratic Industrial W, =0 [0,1] Localisation
Power Clusters
Wp, >0 Wy, >0
Wp, >0 Wy, =0
Marshallian wp =0 [0,1] Localisation Bureaucratic W, =0 [0,1] Bureaucratic
Entrepreneurs Coalition Power
Wp, >0 Wy, >0
Wp, =0 Wy, >0

6. A Simulation
A simple simulation can show the potentials of the NN modeldnrgi 2 in explaining

the actual policies effect at the local level. The aim is to support the concégasnifig
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and emerging dominant strategies and institutional arrangements seithe
computational evidence.

In the case of the current CAP, 90% of resources are devotedavtal® only 10% to P
and B (European Commission, 1997); let's assume thaird B have the same share
of 5%. Moreover, in a rural region with strong industrial districtsyemonragricultural
policies from the national and regional level concentrate on the tiraluareas
increasing the intensity of thes.PTherefore, for the simulation we assume that the
intensity of policies is 0.05, 0.90 and 0.55 respectively.

Figure 3, 4 and 5 describe the outputs of the nodes of actor, instdyoutput layers
respectivel§. The simulation runs for 200 iterations of the learning proceds awit
assumed learning rate of &.Figure 3 shows how the professional farm strategy is the
less stable; according to the described NN model professemmaldan choose between
diversification (maximum output =1) and service contracting (maximum output = +
1). However, after an unstable learning process, the professionattiategy results
clearly oriented toward service contracting. The emerging strategyegplains why in
figure 4 diversification does not appear as a dominant designrespect to service
contracting. The latter is also reinforced by bureaucratic awal#nd industrial district
formation and this interaction between these institutional arrangnasd explains
outputs in figure 5. In this NN model, localisation is assumeaiy between-L,1],
where —1 means minimum concentration and it is induced by the prevaltiice
diversification institutional arrangement and +1 means maximuneotration and it is
caused by prevalence of industrial districts. Therefore, the Ntsteo find a steady
state which implies a significant concentration as effeth®finsufficient emergence of
diversification strategies. However, this does not prevent profedsfarms from high
profit that can be achieved choosing the service contracting stragegits are still
achieved under different strategies and institutional arrangements.

Figure 6 shows a further example of the potential of the NMplaaing local policies
effect. Let's assume an alternative policy scenario (Eurog&@mmission, 1997);
assume that the main bulk of resources is devotegandR, while B is marginal and

assume that there is no additive national or regionatagoicultural policy in B

8 With respect to the (2), we assumed that actormglihe network learning evaluate only outputs and
weights of the last period.
° The starting values of outputs are forced tontidle of the potential output range, i.e. [0,1]-dr1].
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Therefore, the intensity of policies is now 0.45, 0.1 and 0.45 respectivglyreFb
shows how, under this scenario, professional farms choose diversifieatidominant
strategy over service contracting although it still takes advantégine positive
feedback given by the presence of the strategies of the othes, aghach indeed have
no alternative. However, in this case other actor’ strategeess intense and this is a
further evidence provided by the model about how different policy designalsa

imply different equilibria at local levél

7. Concluding Remarks

The paper has focused on the regional impact of EU rural aralifigral policies. The
intention, however, has not been to study how policies differ acrgemse but rather
how, at the territorial level, actors react and adapt to trengielivery of policies. This
aspect is not widely considered in the literature, the maimmdasing that it requires a
quite complex representation of the territorial context.

First, an effort in the direction of some theoretical foundations atheuinstitutional
functioning of rural local systems is needed; all relevant sctibreir aspirations,
strategic options and interactions must be considered and modelled. Ssalanes
themselves should be rethought and classified in terms of the locahgowe they
activate rather then in terms of the government level supplyiem tor their target
sectors.

The paper has carried out an analytic effort in this directiostly; the overall delivery
of policies at the local level has been considered, with thesstreshe different kinds
of governance that they engender on the territory. According to them, actcat are
able to make different choices among alternative strategic eatt; actor's choice
interacts positively or negatively with another, according to thersi aspirations. This
interaction spontaneously gives rise to local institutional arraegemwhich finally
become dominant over alternative settings.

This complex system of dynamically interacting agents can betieéilgcviewed as a
Neural Network (NN). A realistic and complete topology of thisvoek is far from
being achieved here, and it evidently warrants further study. Neesshéhe paper has

presented a highly stylised version of the functioning of the locatmsyst reaction to

1 pue to limited space, we do not report more tesafl this alternative scenario. However, they ban
requested to the authors.
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policies as a NN. The aim has been to show, through a simple somptatt this tool
has the potential to highlight how dominant strategies and itstieh designs emerge

locally, and how they are affected by the actual intensity and delivery of policies.
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Figure 3— Output of the Actors Layer nodes Figure 5- Output of the Output Layer nodes
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Figure 6- Output of the Actors Layer nodes (alternative aciex)
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