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FOREWORD

This volume contains the papers presented at the Fifth Joint Minnesota/Padova
Conference on Food, Agriculture, and the Environment held at Abano Terme, near Padova in
Italy, June 17-18, 1996. This conference was organized by the Center for International Food and
Agricultural Policy at the University of Minnesota and the Dipartimento Territorio e Sistemi
Agro-forestali at the Universita degli Studi di Padova (University of Padova) under their
international collaborative agreement, along with the Agricultural Development Agency - Veneto
Region, the University of Perugia, and the University of Bologna - CNR. The first Joint
Conference was held in Motta di Livenza, Italy in June 1989, the second in Lake Itasca,
Minnesota in September 1990, and the third in Motta di Livenza in June 1992. The Fourth Joint
Conference was held in September 1994 at the SpiihGétter in Minnesota.

This conference focused on topics of mutual interest in the areas of (1) agricultural and
resource policy, (2) land markets, (3) the food and agricultural industry, (4) agriculture and the
environment, and (5) agricultural production and environmental quality and sustainability.
Although the conference was not intended to provide a comprehensive coverage of all the issues,
this volume hopefully represents a useful contribution to current understanding and debate in the
areas of food, agriculture, and the environment.

Judy Berdahl, secretary for the Center for International Food and Agricultural Policy at

the University of Minnesota, assisted with these Proceedings.

Benjamin Senauer Danilo Agostini
University of Minnesota University of Padova
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1-PREMISE

From a sinple analysis of the deep transformations that have been occurring in
the informatic and comrunication field in these last two years,. it can be
realized how useful it is to discuss about the contribution of informatic
supports usage to enterprise, territory and environnental nanagenent.

In the first place, why conputer science? The world of today and especially
of tonmorrow wll be characterized by an ever increasing relevance of
communi cation and information process and support. Nowadays informatic
supports allow to treat massive information data and their transm ssion from
what ever conputer - through network - to every part of the world in real tine
The agricultural and agro-industry sectors, like the entire world socio-
economc order, are nore and nore correlated with the governnment of
conpl exity, where the decision maker - for the choice of land policy - has to
solve the wi despread and persistent conflict between different position groups
and in a holistic and no longer partial perspective.

Territory, too long thought of as a "gap to be filled up", wth the
increasingly clear affirmation of an indispensable "Strategy of Sustainable
Devel opnent”, is by now no |longer seen for its partial option elenents but in
a holistic fashion, through a system c approach that considers even |anscape
as an econom ¢ good to be conserved, managed and enj oi ed

Conmplexity and the holistic option involve that nowadays we cannot tal k about
sustainable firm nmanagent without taking into account the territorial an
environnmental issues to which are connected and i nposed by an holistic view
Taking decisions at firm and territory level, that is giving concreteness to
the evolving economc science, neans to possess and deal with systemc and
conplex information, where the tinme variable is increasingly reduced

If the means available to man were still exclusively those traditionally
analogic, we would witness a rising dramatic tenporal gap between changi ng
situation tinme in act and deci si on nmaking

Deci sions have to allow the reduction in continuous and nodified external
constraints that firmand | and undergo fromthis "turbul ence process", instead
of suffering them

To get to this position what is needed, for every choice and action on |and
and firm is the possession of coherent and tinely information to be nanaged
wi th an adequate intellectual suprenacy.

2-FIRM AND TERRITORY

2.1- Farm and Agroindustrial firm.

The agricultural and agroindustrial sectors are imersed into a worldw de
soci o-econoni ¢ order characterized by:

- Complexity;

- Globality;

Competion;

Market liberalization;

- Sustainable Development Strategy;

- Environmental problems accentuation;

- Collapse of Eastern countries economies and their insertion iIn market
economy;

- Traditional industry limitation and interests move to iInnovatory sectors
towards Eastern Asia.

Worldwide, farm is increasingly imersed in a nmarket characterized by
“envi ronnmental turbul ences" that make nanagenent a problemin a perspective of
inmproving its vitality and conpetetiveness.

The sector as a whole is disruptively crossed from one side by environnental
i ssues and fromthe other by the strategic lines of agricultural policies such
as economic blocks (CEE, NAFTA, MERCOSUR) and recent Uruguay Round's
deci si ons.

The problem of environnental and territorial resources managenent is by now
i mposi ng a worl dwi de strategi c choice and a new devel opnment nodel

In 1968 the MT - with a contribution that threatened the future (nowadays)
with the depletion of many natural resources - stressed the inportant role of
intellectual investrments in order to achieve developnent (one milion people
undernourished). In 1972 the Cub of Rone - wth its contribution on the
"Limts to growh" - made the world think about the need of reflection on the
guantitative nodel of productive activities and a new rel ati onship between the
North and South of the world. During the sanme period, beginning fromthe essay
"The quality of life " by Paul Sauvy, a large consensus started taking into
serious consideration scientific and analylitic procedures based on the world
society's new option. Brundtland Conmision's conclusions with the report "CQur
Common Future" clearly outlined that the environnental and resource issues are



a matter of intergenerational equity.

All of this is taken to nean that the challenge we have to face is the
governnent of conplexity, for which the sustainable devel opnment nodel stil
seens a panacea for the future rather than a clear and certain direction. The
debate goes from Vernon Ruttan's position who questions how far sustainable
devel opnment is politics, science or poetry , to Gorgio Perotto's one who in
its Econom cs' Paradox proposes the overcoming of the systemc prison of
west ern devel opment nodel and thus new institutional paradigns |ike the public
appropriation of the nore interesting environmental areas by getting over
private property, to David Pearce who delineates - through quantitative
anal ysi s nmethodol ogy - the procedures to verify and nmeasure the sustainability
of plans and progranmes for vaste areas. A conplexity that make dramatic, for
many Southern areas, the operative and pressing conbination of sustainable
devel opnent, indi spensabl e noderni zation, equity and rel evant poverty.

Wthin this framework farm undergoes a destructuralization, and rather than
agricultural enterprise tout court, nowadays we should talk about rura
enterprise that besides basic productions achieves its budget through non-
traditional activities (processing, direct marketing, integrative activities
like agritourism territorial services, even consultancy when possessing know
howin its role of |local advanced factory)

Nowadays farnmer has to take into account that market is characterized by rapid
and remar kabl e dynanmi sns to be possibly dominated in order to safeguard firns'
vitality. The tinme variable is increasingly shrinking while space is w dening
to world globalization levels. If farners have till now been neasuring their
efficiency and efficacy through the capacity of producing according to
guantitative targets, nowadays conditions inpose farmers to face a demand for
quality and low inmput processes. Farners have to becone strategists able to
under st and mar ket dynam sns and evol ution

2.2- Territory

Till the past decades, the traditional nodel of partial and sectoria
anal ysis considered territory as a good of great substitutability. Many
interventions on it have been then activated w thout considering the inportant
role of soil and natural resources as depl etable goods and thus to be managed
very carefully avoiding waste. In the recent past, territory was also given
the reductive role of support for productive activities and infrastructure.
That without assigning to it - at the choice level - any relevance to its
total economic value and/or social use value which in terns of |and resource
or conplex system had and has for the strategy of sustainable devel opnent
Territory is subject to waste and degradation; it 1is crossed by vita
interests for future generations in relation to the m num possible guarantee
to be offered for population's survival that already live at their mninum
| evel of subsistance.

Hence, |and managenent neans facing the concrete managenent of conplexity and
the solution of conflictual issues. Because of the time acceleration for
choice options demand, the planning or programm ng expert, or the syntesis
manager can no | onger answer and operate with the traditional supports. Hence,
the role of informatics for [|and managenent becomes nowadays and in
per spective increasingly deterni nant.

3-MODERN MANAGEMENT OF FARM , AGROINDUSTRIAL FIRM, TERRITORY AND ENVIRONMENT.

Manager's dominion on firm activity 1is activated through the control of
adm ni strative facts. The control of their effect is reserved to Accounting, that in
the classical approach only had an accessory role. This linmtation has ever been
carried into effect through the drawing up of final balance sheet for exclusively
formal and informative purposes. On the contrary, the actual reality characterized by
turbul ence and great dynamism requires a continual control that should be translated
Into firm continual monitoring

3.1-From an open scheme vision to an iteractive and interactive closed scheme vision

The main purpose of Accounting and supports is to create a strong intellectual
supremacy on the firms adnministrative problens. To this aim it is necessary to
clearly identify the tools, their analysis and the nethod for using them Farms
adm ni stration is "intuitively” anchored to annual time datum. Scheme 1 shows the
adm ni strative role that has been traditionaly given to accounting .Wthin the vaster
meaning of firm programm ng activity the position of accounting is conceived
according the Open Scheme 2.
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The open schem constraints the role of accounting at the nodest |evel traditionaly
recogni zed: to inform about the management”s result at the end of the operation to
possibly intervene with some changes in the next operation.

The technical time, needed to fill the final docunents, leads to allow the possible
nodi fication even at the next second year. Agriculture, increasingly inmersed into
the nmarket system pays an high cost for the delay on answering to price
nodi fi cation. Biological cycles and sector peculiarities nmake this delay be at |est
one year. Exanple are sugar-beet and tomato. The year in which price rises is
characterized by a trend due to little cropped surface and/or |ow production/ha.

Hence, the followi ng year will alnobst surely see a high production at |ow price

This is taken to nean that delayed reactions are clearly contraddictory relative to
mar ket trend which is undergone, not driven or possibly determned. This behavior is
due to traditional nmanagenent where there is the tendency to take qualitative actions
after the final balance and based on the analysis of only past processes. It is why,
at the end of the season, farmer wll choose such crop for next year without
considering a mninmm anal ysis of sectorial market change already happening at the
begi nning of the new operation, wich are deternmined by input price changes, new
conmmer ci al agreenent or new national or EC norns, etc.

Carring out admnistration and accounting according to these priniciples is like
producing accounting for itself and Providing ex post information.

Because of the dynami sns involving firm such innovations will result unuseful since
they are delayed relative to normative choices that economic, patrinonial and
financial aspects require for a "strong firm management''.

Proposing an only informative accounting can unconsciously favor a farm"s pseudo
scientific and technical chloroformization . Farm accounting nust then be qualified
in the <<iteractive and interactive continual closed scheme >> (scheme 3).

This scheme is neant to not confine the role of the discipline at the reductive
requi renents of General Accounting but rather to enphasize it in order to achieve the
dom ni on on environnental turbulence through a continual nonitoring of short, nedium
and long term prograns. In this light the Acconting Function inside admnistrative
functions mnmakes schene 1 nodify in scheme 4. This involves the overcomng of the
<<canoni cal >> |l evel of <<informative accounting>> to nove towards one of <<normative
type>> that not only display but also determines relevant administrative facts. These
general lines are based on two inportant elenent of theoretical and/or practical

reference: THE CENTRE OF ACCOUNTI NG DOCUMENTATI ON and of EXTRA- ACCOUNTI NG RECORDI NG

and THE CENTRE OF MANAGEMENT CONTROL. From them GENERAL and DI RECTI ONAL ACCOUNTI NG

generate and interact wth.

From directional accounting, like a continual osnpsis, many and vaster M CRO and
MACRO accountancy functions depart and/or engraft (scheme 5). Managing a farm wth
this outline neans to create the basis for Firm Informative System . This aspect was
al ready singled out by Zappa in his treatise on Inconme System who pointed out the
i nportance of the farm statistical taking. This entails a notable data collection
which have to be processed and treated in short time in order to be used for the

options of continual management settling

4— MODERN LAND MANAGEMENT.

Territory is a conplex systemto be anal yzed and nanaged through an olistic approach
Such vision does not exceed the approach by which territory has to be first read and
interpreted and then to carry out on it the operative choices. Land Capability and
Land Use , as a sequential approach , are still wvalid. Even territory, in the
br oadest sense, to be properly managed, needs to be i ncl uded
interactivelyl/iteractively in a schene of progranmm ng, execution and control

In this sphere a Territorial Informative System may and have to find its coherence
The multiplicity of information to be collected, systematized, verified and consulted
cannot be entrusted to old instrunents |ike cadastre but to supports having a great
| evel of operative capacity. Cadastre itself, although only for fiscal and civil
pur poses, has activated a process of informatization at the national |evel through
the use of nunerical maps. However, the conplexity of issues involved in the nodern
| and managenent needs sonmething nore. Territory is a vary dynam c object/subject to
whi ch many issues are |inked to, such us infrastructural and urbn policies, calamty
defence, mamnagenent and control of natural resources, developnment of weak interna
areas. A proper land nmanagenent requires nore and nore the adoption of digital
supports with an high capacity of inmage and data elaboration, that only specific
sof tware and hardware can guar ant ee

5 FARM AND LAND MANAGEMENT TECHNIQUES.

5.1. Farm Management and Control Techniques.
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Accountancy recording can be carried out through different techniques; the
introduction of new techniques is linked in historical terns to nodern society
progr ess.

Chronologically this century has experienced:

HAND TECHNIQUE, TRACED HAND TECHNIQUE, MECHANIZED ACCOUNTING, MECHANOGRAFIC SYSTEM
ACCOUNTANCY, COMPUTERIZED ACCOUNTANCY .

The great quality junmp of accounting techni ques has been possible because it has been
linked to the | NFORVATI C WAVE. This can be easly seen by following the informatic
evol ution characterized at the beginning by big electronic calculators till current
VI generation of mni and personal conputers. Nowadays it is not rare to assune that
each farmer - through an adequate hardware and specific software -mght be able to
coll ect, process and analyse in short tinme the effects that every administrative fact
causes on farm nanagenent. Wth the evolution of operative systens and software
applications, accounting has achieved a rising space in applied prograns. In fact it
is well known that conputers have their main specific role in recording data which is
also the main function of accountancy. From sinple electronic sheet and sinplified
prograns of general accounting, software market in the last fifteen years has
i ncreasingly supplied specific packages for specific firm types. Farm accounting as
well is by now endowed with a plurality prograns targetted towards agricultural
enterprise, ranging from sinple general accounting, V.A T. accountancy, store ect, to
i ntegrated packages able to manage system ¢ and accountancy information. It is about
prograns that are usefull for the ex-post control but also for innovative managenent
actions such as partial programrng, analytic accountancy and operative research.
There are many professional organizations, farm accounting centres, extention

services that are endowed with this types of Hardware and Software. Conputer usage
begins to be quite accepted at the level of single farmer as well, either for
the managenent of routine family programs or also for farm accounting and
managenment. Neverthel ess, italian market has not proposed to farns the specific
software for periodic accountancy controll. Conputer introduction seens to have
facilitated the spreading of accounting in agriculture although stil
traditionally linked to the application of weak schenes |ike ex-post control
From France cone instead usefull and opposite experiences, where since 1967
I.NR A applies a budgetary accountancy control in agreenent w th managenent
extention services. It cannot be denied that other countries' experiences and
i mprovenents strengthen the vision of a nore nodern accounting approach to be
al so applied in our agricultural sector

5.1.1.-FROM FIRST GENERATION INFORMATIC SUPPORTS TOWARDS EXPERT SYSTEMS IN
ADMINISTRATION.

Telematic and informatic devel opment of nodules and informatic procedures have
all oned technicians and farnmers to achieve sone inprovenents about sonme agricultura

probl ematics

Integrated systens of agricultural analysis and managenent have becone a valid
deci sion support for the managenment and assessnment of econonmic and environnental

effects of farmactivity.

The "obbligation of programm ng" - condition by which strategic planning is defined
through the singling out of short-medium term objectives - offers a framework of
reference within which farmer inserts choices and scenarios that better guarantee
firms decisions through which progranming is carried out. Operative planning
represents the stage in which operative choice are taken and quali-quantitative
objectives are defined as well as strategic choice are carried out and possible
alternatives are singled out and anal ysed

In this context farner's duty is that of noving hinself on a multi-objective
scenari o, where, besides income maximzation, resource conservation and optim zation
find their rel evance

Hence, since the great bulk of data and information to be analysed and used,
informatic centres and informatic settings based on data and information exchange
anong different sites and organizations are increasingly taking place. From
informatic supports of first generation - through the inprovenents occurred in the
field of artificial intelligence - expert systens are quite successfully taking place
especially for the operative managenent of single activity. The subject is intresting
and appreciated in farmadm nistration as well.

5.1.2_-MEANING AND PERSPECTIVE OF INFORMATIC WAVE IN FARM ADMINISTRATION.
The innovative process of informatic revolution open sone perspective even on the

unfortunately maltreated farm accounting. It is now possible to spread accounting
forns characterized by a quite analytical power and know in right time the level of



cost and revenue sources, as well as sectorial cost and revenue in a very short
operational time and by now affordable for every type of farm |If the picture of
farmer with a conputer at honme for accounting is not still very common , however this
represents the future that can be made real

The informatic expansion allows the activation of accounting assistance and
managenent anal ysis centers with notable slenderness, thus giving a strong inpulse to
strategy of consolidation and growh of services of integrated agricultura

devel opnent .

At the "micro" level all accounting fuctions described above can have a greater
possibility of di ffusion. In detail, firm efficiency analysis, i nvest ment
feasibility, strategic and operative planning can increasingly find a possible and
econom ¢ access even in small firms. It beconmes coherent even for farm the
possibility of endowing an accounting system for intra-annual control. At the |eve

of operative research, programmng nodels suitable for uncertain and risky
situations - like the Montecarlo one - can be calibrated on associate farnms and thus
becom ng econom cally convenient. The expansion of softwarehouses' activity makes it
possi bl e to adopt progammes for specific nmanagenent (statistic, economc, financial),

for livestock, cropping, mechanical equipnment, irrigation and so on. At the "macro"
level it is possible to aggregate ,by "net", such numerous "mcro" data and hence
build up DATA BANKS of regional accounting and increasingly qualify the wvarious
policies to which accounting is functional. It is through the conmputer that

accounting can achieve an higher quality in order to give nore weight to manageria
accounting and be nore suitable for the nmodern features of firm managenent. While the
spreadi ng of work-stations and network program managenent are slowy transform ng

custons and practices in the tertiary sector, this wll also affect agricultural
enterprise. The neuronal network systens of farm service and the nessages that firm
collects will be nmore and nore filled up with information from the firm to the

centers. The idea of living firm as a cognitive subject seems to be in this Iight
already the present and not a long future; it acquires a physical and not just
conceptual formalization. It is about starting to look at the farmas a subject with
a strong demand for information and |earning, but also able to provide the sane kind
of information and learning to others centres and cognitive subjects. Al of this in
real tinme, that is in a tenporal dinension which nakes firm an active subject and
mar ket pr ot agoni st .

5.1.3- DECISION SUPPORT SYSTEMS AND ARTIFICIAL INTELLIGENCE
5.1.3.1. Monocriterial Models

These nopdels are based on the principles of mathematical programming, with these
comon features

-opti mum sol ution determnation;

-uni queness of valuation and choice (max profit, mninmn cost);

-presence of an ensanble of finite or infinite decisions

( according to the variables that can be discrete or continuous, in a certain
adm ssi bl e ensanbl e).

These nodel s bel ongs to nonocriterial planning ( and to statistic and determ nistic
nodel s) and are often known as "punctual procedures”, such as partial and gl obal
budgeting, and programe planning; Linear Programring is known as a "continuous
procedure” and it is particularly used for firms global planning, recently also by
applying alternative agro-technol ogies. Then we have dynam c deterninistic nodels
that basically are sone adaptations of linear programming for nmediumlong term
nodel s that operates in risky and uncertainty conditions |ike Quadratic programm ng
that considers the variability of sone paraneters - like prices and yield - inits
objective function. Mreover, there is also probabilistic simulation wth
Montecarl o Method. The mmin linmits of these techniques can be analysed and
considered as the notivation that have i nduced the research of new nethodol ogi es:

- the presence of a unique criterion - hence the name of Mnocriterial Methods - in
which the main determinant objective is profit naximzation, while the other
obj ectives are concei ved as nmanagenent constraints;

- the difficulty of giving a nonetary value to costs and benefits of a choice,
since the other criteria are hardly onbgeneous and nonetary, relative to profit
maxi m zati on;

- the tendency of not identifying or even ignoring the conflicual aspects of a
choice, since the mathematical program of maxinization provides autonmaticaly the
answer, while it would be much nore interesting for farner to know the conflictua
aspects, to value themand find a sol ution

5.1.3.2- Multicriterial Models.

In order to overcone the problems and limts nentioned above, Operative Research
has devel oped multicriterial decisional nmethodologies to be able to apply a "multi-
objective optimization", in order to allow the connection anong conpletely

~



di fferent purposes which some decades ago were considered inconpatible |ike the
ecol ogi cal aspects and firns' econom ¢ dinmensions. The expected value of these
objectives have to be linked to the level of the different decisional variables
which in turn are qualified by the technical and economical availability and
constraints. Thus it originates the structure of "Pareto admissible" choices, that

is a decisional matrix which, if used in an interactive fashion, can provide
from one side the know edge of the various possible options and from the
other it allows firm to nodify its choices according to nore or new
information. It is clear that its practical usefulness depends on the
capacity of fornulating the interrelations between decisional variables and
objectives, with a nodel that determnes the interdi pendence anong the
obj ecti ves, often in a limted range of know edge; however t he
"inpacts"anal ysis of the different options can be an instrunment to fill the
lack of information. This kind of programr ng provides a systemc structure
for new information, and l|inks the econom sts' 'optimazing approach” to
ecol ogi sts' 'systemic approach™, which is relevant relative to the new
tendency towards an integrated rural development.

On the whole, the approach of nodels and resolutive nmethods that explicitly
takes into account the presence of different objectives is called
Multicriterial Analysis (MCDM and can be divided in two broad caterories:
Multi-Attributes Analysis (that operates with discreete variables) and Multi-
Objectives Analysis (that operates with continuous variables). These currently
i ncl ude numerous nmethods for constructing, solving and assessing nodels of
multiple finalities.

Among multi-objective nodels there are sonme that seem to have the best
potentialitites for the application of |Iand planning and farm progranm ng:

- programming with definite objectives, known as Goal Programming (GP);

- programming with more objectives known as Multiobjective Programming and
also defined as Vectorial Maximization (Vector Maximization Problem).

Wth the GP nethod it is taken into account that the decision nmaker is able to
provide the analyst -who sets the optimzation nodel up-with an ensanble of
i nformati on about its own preferences, seeking to achieve sone determ ned | evel
of each of his objectives instead of looking for an unlinited optimzation of
t hem

On the contrary, with the MOP what is done is the contenporaneous and unlinited
maxi m zation of the considered mltiobjectives. Wth this fornulation we do not
get a unique optinmum solution for nore objectives contenporaneously, but a set
of solutions characterized by the fact that none of them can reach the sanme or
better level for all the objectives and a better value for at |east one of
them The choice of this kind of analysis is essentially due to entrepreneur's

informative situation. Since decision maker is not able to express his
conpl ete range of preferences and the expected val ues for single objectives, he
can obtain in this phase usefull information in addition to those possessed and

in particular on the exchange relationship between the different objectives.
This procedure leads to the delimtation of efficient solutions. At this stage
the nererousness of solutions can makes it difficult to find the nore
satisfactory options. One possible way is that of reducing the range of
preferences, through an iteractive procedure. An other nmethod to select the
nore satisfactory option is to consider, in just one phase, the entire
efficient frontier previously generated (or a part of it) and then to choose
that solution that is closer to an ideal point whose co-ordinates are given by
the optimal values that can be reached. This method is called Compromise
Programming (CP). The results of the optimzation - as much as the objectives
are - allow the construction of a matrix that in its diagonal has the "ideal
valuesof the single objectives, the so called pay matrix. The real solution
will be the closest to the ideal one. These two methods seem to be the best
ones for their potential adaptation to farm programm ng and | and planning; this
kind of approach is coherent to the new farm reality relatives to the new
environnental and natural resources issues.

However, these kind of supports is very usefull when entrepreneur can follow a
system c process to make his decision, thus by using the available informtion
concerning the problem to solved, the environment, the nobdel and the
alternative solutions. This structured informative system is very usefull to
provide information for routine's decisions, whereas it is less functional to
support conplex decisions relative to those that farmer is wused to. For
instance, to specify the existing "trade-off" between rentability and
environnental inmpact, the bulk of quali/quantitative information required is



notably greater than that used in normal decisional process

5.1.3.3- Artificial intelligence

To give a support to conplex decisions the techniques of Artificial Intelligence have
been devel oped, which can be defined as that branch of conputer science regarding the
automati on of intelligent behaviour, as an attenpt to enulate human reasoning. It si

worth pointing out that current devel opnent of this sector of informatic research are
in full evolution. As for firm nmanagenent problenms , within Artificial Intelligence

an inportant role is plaied by both Expert Systems and Decision Support Systems,
where the latter are meant to be conplenents to Operative Research for firm
i nformati ve systens, since they do not deal with routine problens but however require
entrepreneur's active participation

As for Expert Systems, they can de described as systems of iteractive softwares that
want to represent know edge and way of reasonig of an expert on a class of problens.
In practice, the Expert System uses the techniques recently developed to record
speci alists' know edge, which are represented as a series of rules in order to be
avai | abl e through the conputer.

An expert system structure is conposed of two parts : the development area and the
consultation area.

The fornmer is used by the system constructor to introduce the expert know edge, the
latter is used by the non-expert user to obtain the base of knowl edge and the
expert's consultation

5.1.3.4_Decision Support Systems

Decision Support Systems (DSS) are defined as interactive sofwares; they can provide
decision maker with a valid support to value and choose optlnaJ or satisfactory
strategies in the sphere of conplex decisional processes - |ike non-structured or
sem -structured ones-where the system does not nmke the choice but represents an
instrument to find data, exam ne alternative solutions for a conplex problem thus
playing the inportant role of transfornmng data into information able to make conpl ex
deci sions cl earer

Entrepreneur has then an active role in applying this informatic tool, and it is up
to himthe choice of the problem solution, even though with better perception of it.
The general scheme of a Decision Support System can be divided into the follow ng
mai n conponent s

- a "data modulus"™ including one or more 'data base™ of internal or external origin,
a database management system that is able to store, get back an control data
transforming them in useful information to the process;

- a "model modulus"™ containing a model base where various kind of model are stored
(strategic, tactical or operative; static, financial, mathematical programming) as
well as a modelbase management system that generates, modifies uses and brings up to
date the models through adequate interactions with the data modulus;

a "user interface” which is the "dialogue™ component (hardware and software)

between DSS and user (entrepreneur, analyst, expert). For many people it represents
the most important component of the system, since its capacity of resolution,
Fflexibility and accessibility affect the level of adoption by potential users.
There is also a fourth decisive conponent for Decision Support System's running: the
user, that is he who has to solve problens and make choices. The final receiver of
the system is undoubtedly the decision naker, even if he does not have to be
necessarily he who nmakes running the real informatic structure. In fact, in a nobdern
configuration of agricultural extention services, the schene decision maker -
nedi ator - system m ght be experienced

CONCLUSIONS

In order to face a strategy of conplexity nanagenent, to give a serene prospect to

future generations, jt is essential to emulate also in agriculture and territory the
advantages that the informatic revolution is offering. It is necessary to build,
val idate and manage sone advanced nanagenment supports. They have to be anchored to
iteractivity and interactivity principles and be able to guarantee a continuous
noni toring of the environnent in which we operate, with the objective of not undergoing
but instead |imting or domnating the environnmental turbul ences.

The strategy of sustainable development proposes a new role for agricultural activity
increasingly linked to choices and trend of territorial type. Territory requires a
dynamic management characterized by choices that being linked to public participation
procedures - like the environnental inpact assessenent - have to be objective and



possi bly based on repeatabl e procedures.

Informatics has been able to solve and inprove the option choices at territory |eve

of private and public decision makers. However many of these are still at a
theoretical level or initial inplenentation. Despite the advnced |evel of scientific
devel opnent of informatic supports its spread at farm and public service levels is in
our Country and Europe still weak and not honpbgeneous. As for the agricultural sector
nore work is needed as well as a reflection on the software for managenent. The | ow
adpotion of these instrunents in the agricultural sector is probably due to sone
causes such as a prevalent approach to economc and financial aspects, the ex-post
view for control, the low spread of a mininmuminformatic education

Public programming action has been weak as well, in the sense that it has not
perceived, in our national reality, the decisive nonents that nowadays i nposes the
i ndi spensable grow h and adaptation to network |like internet and conunication systens
like intranet. These options, that are nodifying and will increasingly nodify work
and trasport systens as well as human rel ationshi ps, have to be undoubtedly supported
by strategic choices.

The topics to be discussed in this section will conme into question the necessity of
maki ng sone internal reflection about our Agricultural Faculties since it is the
fiftieth anniversary of the Padova's one and the Perugia's centenary. In my opinion
we need to verify what of the research on specific informatic, farm nmanagenment, |and
pl anni ng, extention service activities (to be increasingly orientated towards an
agro-environnental system) should rapidly represent the base on which students'
education nust be rooted, in a perspective of work that increasingly requires
techni ci ans and experts to be able to face the conplex environnmental and territorial
i ssues related to presence of what can be defined a rural enterprise

The challenge for us will be that of providing our youth with curricula that have to
guarantee three great capacities: capacity of analysis, of choice and operative from
which a strong intellectual supremacy over problens nust be acquired. The follow ng

communi cations will point out how the informati c wave by now involves the territorial
and agro-environnmental activities and the inportance of using these supports, if we
dont want to succunmb like new illiterates. Wiat has not to be forgotten is that what

we deal with are instruments that to be used they require man or better the

determinat supremacy of his mind over the machine. )
Hence it is through our activity of researchers and trainers that we have to

recalibrate our disciplines with the objective of providing our students (our future
agricultural technicians) with a strong knowledge of the instruments and the method
of using them.
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