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Abstract: The article provides an overview of software applications designed and available for Czech farmers according to two
criteria: business function within which the decisions are facilitated, and type of decision-making support the application is built
on. The survey shows that most of the applications have arather narrow focus facilitating only one business function, often only
part of it, and that the applications are mostly data-driven, whilethe vast expertisein thefield of agricultureis somewhat neglected.
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Abstrakt: Clanek je zaméfen na hodnoceni softwareovych aplikaci na podporu rozhodovani, které byly vytvofeny a jsou
dostupné ¢eskym zeméd€lcim. Tyto aplikace jsou hodnoceny ze dvou hledisek: z hlediska funkcionalniho a hlediska typu
systému na podporu rozhodovani, na kterém je aplikace vybudovana. Poznatky ze srovnavani naznacuji, Ze aplikace na
podporu rozhodovani pro zemédé€lce jsou vétSinou tzce zaméfeny na jednu funkcionalni oblast podniku nebo dokonce na

jeji pouhou ¢ast, a jsou prevazné zalozeny na datech, aniz by byly vyuZity rozsahlé znalosti v oboru zemédé&lstvi.
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INTRODUCTION

Knowledge and information are the key to correct farm
management decisions. Integrated farm management
systems that emphasize appropriate decision-making are
often information intensive and depend heavily on ac-
curate and timely information for field implementation by
practitioners. Additionally, it is critical to strengthen the
communication links between researchers and extension
professionals and their clientele to expedite multi-way
exchange of information and technology transfer. In ad-
dition, researchers and extension specialists need the
most up-to-date information to design new projects and
to set future research goals and directions.

There is already a large volume of useful farming infor-
mation available on the Internet, however, the informa-
tion is scattered all across the globe. These resources
range from topics such as pest identification, biology,
veterinary recommendations, stock market information,
tailor-made weather forecasts to complex modelling and
systems analysis. As awareness of the Internet increas-
es worldwide, more people are participating not only as
users of the information but also as creators of new in-
formation; as a consequence, the number of both farm-
ers supporting Internet servers and clients is increasing
rapidly, perhaps slightly lagging but generally accompa-
nying the exponential growth of the internet itself.

The transfer of research and extension information to
farmers plays the key role in the adoption of modern farm
management techniques. Electronic communication pro-
vides an effective multidirectional exchange of informa-
tion. Electronic extension systems provide 24-hour
access to an inquirer of specific information to be used
in planning and decision support. In fact, it is rapidly
changing the way individuals exchange information and
make decisions. Now it is possible for extension services
and applied researchers to deliver and receive informa-
tion to and from much larger audiences via fax (both Inter-
net- and telephone-based document delivery systems),
multimedia programs, e-mail, and the web. The emphasis
is, however, beginning to shift from traditional one-way
flow of information from research, then to extension, and
finally to end-users of information, to the more egalitari-
an process where the pool of total experience and knowl-
edge available in the community, from growers, industry,
research and extension, is readily exchanged through
electronic means, focused learning workshops, and in-
creased on-farm applied research.

The issues described above are dealt with in the research
project “Virtual support for farmers decision-making”
QF3259 and QF 3200 “Expert Systems to Support Deci-
sion-making in Management of Technology and Work
processes”, both financed by National Agency for Agri-
cultural Research.

The entry was elaborated as a framework of project “Virtual support for farmers decision-making” QF3259 and QF 3200 “Expert
Systems to Support Decision-making in Management of Technology and Work processes” both financed by National Agency for

Agricultural Research
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OBJECTIVES, MATERIAL AND METHODS

The objectives of the paper are twofold:
—to provide areview of decision support systems and
—to compare decision support systems design specifi-
cally for farmersusein the Czech Republic.

Characteristics of DSS

In the late 1970"s a number of companies developed
interactive information systems that used data and mod-
els to help managers analysed semi-structured problems.
These systems were called Decision Support Systems
(DSS). DSS can be designed to support decision-makers
at any level of an organisation. They can support opera-
tions, financial management and strategic decision-mak-
ing. DSS are both off-the-shelf and tailor-made systems.
DSS may support a small group of managers using a sin-
gle personal computer or a large group of managers in a
networked client-server environment. These latter sys-
tems are often called Enterprise-Wide DSS.

Although Decision Support Systems have many con-
notations, based on Steven Alter’s (1980) pioneering re-
search the following three major characteristics can be
defined:

1. DSSare designed specifically to facilitate decision pro-
cesses,

2. DSS should support rather than automate decision-
making,

3. DSS should be able to respond quickly to decision-
makers changing needs.

C. Holsapple and A. Whinston (1996) identified five
broad characteristics of DSS:

1. A DSS includes a body of knowledge that describes
some aspects of the decision-maker’sworld that spec-
ifies how to accomplish various tasks, that indicates
what conclusions are valid in various circumstances
and so forth.

2. A DSSisableto acquire and maintai n descriptive know!-
edge (i.e. record keeping) and other kind of knowledge
aswell (i.e. procedure keeping, rule keeping, etc.).

3. A DSS has an ability to present knowledge on an ad
hoc basis in various customized ways as well as in
standardized reports.

4. A DSS has an ability to select any desired subset of
stored knowledge for either presentation or deriving
new knowledge in the course of problem recognition
and/or problem solving.

5. A DSS can interact directly with a decision-maker or
participant in a decision in such a way that the user
has aflexible choice and sequence of knowledge man-
agement activities.

There is a number of other sources, which might con-
tribute to further explanation of concept of decision sup-
port systems, however for the purpose of this paper the
following classification have been found useful to intro-
duce practical DSS modifications.
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Decision Support Systems

Communications-Driven DSS is a type of DSS that
emphasizes communications, collaboration and shared
decision-making support. A simple bulletin board or
threaded email is the most elementary level of function-
ality. Groupware is often defined as “software and hard-
ware for shared interactive environments” intended to
support and augment group activity. Groupware is a sub-
set of a broader concept called Collaborative Computing.
Communications-Driven DSS enable two or more people
to communicate with each other, share information and
co-ordinate their activities. Group Decision Support
Systems or GDSS is a hybrid type of DSS that allows
multiple users to work collaboratively in group work
using various software tools. Examples of group sup-
port tools are: audio conferencing, bulletin boards and
web-conferencing, document sharing, electronic mail,
computer supported face-to-face meeting software, and
interactive video.

Communications-Driven DSS software has at least one
of the following characteristics:

— Enables communication between groups of people

— Facilitates the sharing of information

— Supports collaboration and coordination between peo-
ple

— Supports group decision tasks.

Key research issues for Communications-Driven DSS
include impacts on group processes and group aware-
ness, multi-user interfaces, concurrency control, commu-
nication and coordination within the group, shared
information space and the support of a heterogeneous,
open environment, which integrates existing single-user
applications. Communications-Driven Decision Support
Systems are often categorized according to the time/lo-
cation matrix using the distinction between same time
(synchronous) and different times (asynchronous), and
between same place (face-to-face) and different places
(distributed).

Data-driven DSS is a type of DSS that emphasizes ac-
cess to and manipulation of a time-series of internal com-
pany data and sometimes-external data. Simple file
systems accessed by query and retrieval tools provide
the most elementary level of functionality. Data ware-
house systems that allow the manipulation of data by
computerized tools tailored to a specific task and setting
or by more general tools and operators provide addition-
al functionality. Data-driven DSS with On-line Analyti-
cal Processing (OLAP) provides the highest level of
functionality and decision support that is linked to anal-
ysis of large collections of historical data. Executive In-
formation Systems (EIS) and Geographic Information
Systems (GIS) are special purpose Data-Driven DSS.

A Data Warehouse is a database designed to support
decision-making in organizations. It is batch updated and
structured for rapid online queries and managerial sum-
maries. Data warehouses contain large amounts of data.
A data warehouse is a subject-oriented, integrated, time-
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variant, non-volatile collection of data in support of man-
agement’s decision-making process.

On-line Analytical Processing (OLAP) software is used
for manipulating data from a variety of sources that has
been stored in a static data warehouse. The software can
create various views and representations of the data. For
a software product, to be considered an OLAP applica-
tion it must contain three key features: 1. multidimension-
al views of data; 2. complex calculations; and 3. time
oriented processing capabilities.

Executive Information Systems (EIS) are computerized
systems intended to provide current and appropriate in-
formation to support executive decision making for man-
agers using a networked workstation. The emphasis is
on graphical displays and an easy to use interface that
present information from the corporate database. They
are tools to provide canned reports or briefing books to
top-level executives. EIS offer strong reporting and drill-
down capabilities.

A Geographic Information System (GIS) or Spatial DSS
is a support system that represents data using maps. It
helps people to access, display and analyse data that
have geographic content and meaning.

Document-Driven DSS is arelatively new field in Deci-
sion Support. Document-Driven DSS is focused on the
retrieval and management of unstructured documents.
Documents can take many forms, but can be broken down
into three categories: Oral, written, and video. Examples of
oral documents are conversations that are transcribed;
video can be news clips, or television commercials; writ-
ten documents can be written reports, catalogues, and let-
ters from customers, memos, and even e-mail.

It is estimated that American businesses store almost
1.3 trillion documents, which can use up to 50% of their
floor space. Yet only 5 to 10 percent of these documents
are available to managers for use in decision-making.
Unfortunately documents are not standardized in a uni-
form pattern or structure. Managers and IT/IS staff need
a way to transform these documents into usable formats
that can be compared and processed to support decision-
making. New information technology and software is
making this concept into a reality (Fedorowicz 1996).

Knowledge-Driven DSS can suggest or recommend
actions to managers. These DSS are person-computer
systems with specialized problem-solving expertise. The
“expertise” consists of knowledge about a particular
domain, understanding of problems within that domain,
and “skill” at solving some of these problems. A related
concept is Data Mining. It refers to the class of analyti-
cal applications that search for hidden patterns in a data-
base. Data mining is the process of sifting through large
amounts of data to produce data content relationships.
Tools used for building Knowledge-Driven DSS are
sometimes called Intelligent Decision Support methods.

Model-Driven DSS emphasize access to and manipu-
lation of a model, for example, statistical, financial, opti-

AGRIC. ECON. — CZECH, 50, 2004 (2): 59-64

misation and/or simulation models. Simple statistical
and analytical tools provide the most elementary level
of functionality. Some OLAP systems that allow com-
plex analysis of data may be classified as hybrid DSS
systems providing both modelling and data retrieval and
data summarization functionality. In general, model-
driven DSS use complex financial, simulation, optimisa-
tion or multi-criteria models to provide decision
support. Model-driven DSS use data and parameters
provided by decision makers to aid decision makers in
analysing a situation, but they are not usually data in-
tensive, that is very large data bases are usually not
need for model-driven DSS. Early versions of Model-

Driven DSS were called Computationally Oriented DSS

or model-oriented or model-based decision support

systems.

Key Terms:

— Decision Analysistools— DA tools help decision mak-
ersdecompose and structure problems. Theaim of these
toolsisto help auser apply models like decision trees,
multi-attribute utility models, bayesian models, Analyt-
ical Hierarchy Process (AHP), and related models.

— Forecasting Support System — A computer-based sys-
tem that supports usersin making and evaluating fore-
casts. Users can analyse time series of data.

— Linear Programming — A mathematical model for opti-
mal solution of resource all ocation problems.

— Smulation — A technique for conducting one or more
experimentsthat test various outcomesresulting from a
quantitative model of a system.

Spreadsheet-based DSS Resources Both Model-Driv-
en and Data-Driven DSS can be built using spreadsheets.
Solver add-ins is popular for building Model-Driven DSS
based on optimisation models. Small-scale, Data-Driven
DSS can be built using Pivot table capabilities.

Web-Based DSS deliver decision support information
or decision support tools to a manager or business ana-
lyst using a “thin-client” Web browser like Netscape
Navigator or Internet Explorer that is accessing the Glo-
bal Internet or a corporate intranet. The computer server
that is hosting the DSS application is linked to the user’s
computer by a network with the TCP/IP protocol. Web-
Based DSS can be communications-driven, data-driven,
document-driven, knowledge-driven, model-driven or a
hybrid. Web technologies can be used to implement any
category or type of DSS. Web-based means the entire
application is implemented using Web technologies;
Web-enabled means key parts of an application like a
database remain on a legacy system, but the application
can be accessed from a Web-based component and dis-
played in a browser.

RESEARCH OUTCOMES

With respect to specific requirements on decision-mak-
ing in farming, software application designed for the use
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Table 1. List of software applications according to business functions facilitated

sovorespicaion | oo T o] e | amvamon | i
Evidentiary card AGinfo

Property claim management AGinfo

Shares AG info

Land and Building Management | AG info

S-maps AG info

Property Tax AG info

Green ail AG info

Agronomist AG info

Cattle AGinfo

Cattle (meat breeds) AG info

Reporting AGinfo

Pigs AGinfo

Pasture Diary AG info

Livestock Wholesale AG info
AGRO-EVIDENCE AGRETA Zamberk
Cattle Nourishment Agrokonzulta Zamberk
S]F)Eltum:;aﬂ on of feeding Agrokonzulta Zamberk
AGROKROM ZVU Kroméfiz
Agrosoft pigs Agrosoft Tabor
Agrosoft feeding ratio Agrosoft Tabor

MAIS Alcedo

Database of businesses Alcedo

PC Cattle Algo Hradec Kralové
ZEMAN BM servis

Farminfo CompAct Bohemia
GC Modifications M S Windows | Geocentrum

Map 3 Gepro

Katavis Ivar

MIKROREP Konfirm

PLEMEX Konfirm

KRMEX Konfirm

Book of plots Leading farmers
Reports Leading farmers

Green ail OK data

Breeding PLEMO

Livestock Profex

Land book Profex

Property share book Profex

Livestock — version 9.07 Softteam

KPU 4.0. Topol Software
MAPOP, HeleTAX, TAX 2003, Topol Pro for forestry
ORBIS Mapper 32 mgt.
Variex — plant protection Variex
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Table 2. List of software applications according to type of DSS

Knowledge-driven

Software application Producer DSS Combined DSS  Data-driven DSS
Evidentiary card AG info

Property claim management AG info

Shares AG info

Land and Building Management AG info .
S-maps AG info

Property Tax AG info .
Green oil AG info .
Agronomist AG info

Cattle AG info

Cattle (meat breeds) AG info

Reporting AG info

Pigs AG info

Pasture Diary AG info

Livestock Wholesale AG info

AGRO-EVIDENCE

AGRETA Zamberk

Cattle Nourishment Agrokonzulta Zamberk .,
Optimisation of feeding mixtures Agrokonzulta Zamberk .,
AGROKROM ZVU Kroméiiz .,S
Agrosoft pigs Agrosoft Tabor

Agrosoft feeding ratio Agrosoft Tabor e.S
MAIS Alcedo .
Database of businesses Alcedo

PC Cattle Algo Hradec Kralové

ZEMAN BM servis S
FarmInfo CompAct Bohemia

GC Modifications MS Windows Geocentrum .. S
Map 3 Gepro

Katavis Ivar

MIKROREP Konfirm S
PLEMEX Konfirm S
KRMEX Konfirm S
Book of plots Leading farmers S
Reports Leading farmers S
Green oil OK data S
Breeding PLEMO S
Livestock Profex .. S
Land book Profex .. S
Property share book Profex

Livestock — version 9.07 Softteam

KPU 4.0. Topol Software .S
MAPOP, HeleTAX, TAX 2003,

ORBIS Mapper 32 Topol Pro

Variex — plant protection Variex *.S

S — DSS is built on specific data (gathered locally), otherwise data available on national level are used
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by farmers have been assessed according to the follow-

ing criteria:

1. Functional criteria— assessment of functional areasin
which the application facilitate the process of decision
making:

a. plant production

b. animal production

C. operations management

d. business administration

e. property management (esp. land)

2. Type of DSS — three types of DSS available to Czech
farmersamong the assessed applications have been iden-
tified:

a. Knowledge-based DSS

b. Data-driven DSS

¢. Combination of the two focusing on development of
tailor made databasesworking with farm specific data.

Table 1 provides a list of software applications de-
signed to support farmers in their decision-making. It also
identifies functional are facilitated by each of the appli-
cations. The research findings have shown the follow-
ng:

—Most of the applications tend to be function specific
(12 supporting plant production decisions, 19 support-
ing animal production decisions, 11 related to general
business operations, 24 support administrative tasks
and record keeping, 7 facilitate property management.)

—Only 5 applications cover at least 3 business functions
thus providing some user comfort. (Software producer
AG Info pursues slightly different strategy: it offers
modules with rather narrow focus, however, these can
be built into complex system serving al businessfunc-
tions).

Table 2 with the same list of applications identifies
types of DSS applied. It is apparent that most of the ap-
plications are data-driven, moreover, the applications
tend to facilitate record keeping. Their potential to sup-
port farmers decision-making is rather low, user comfort
is narrowed to technical issues, while the data manage-
ment is somewhat neglected.

Only 10 of 42 assessed applications or at least have
the potential to apply specific knowledge and problem-
solving expertise to facilitate decision-making. And

only one third of them support strategic business level
decisions.

CONCLUSIONS

The above rather simple survey has shown that elec-
tronic applications to support Czech farmers decision-
making tend to be scattered, with a narrow focus on a
single business function. The potential of application of
vast knowledge available both on farm business level
and research/extension level has not been exploited yet.
The software applications assessed within the survey are
mostly designed for local use, they generally do not al-
low for the use of multiple sources of data, shared and/or
group decision making etc.

The objective of the research project “Virtual support
for farmers decision-making”, i.e.

—to enhance competitiveness of farm businesses by de-
velopment of decision-making skills of managerswith
the emphasis on quality and effectiveness of decision-
making and devel opment of relevant knowledge

—to support development of decision-making skillsin a
variety of situations (strategy choice, evaluation of in-
vestment, resource allocation, decisions about appro-
priate technol ogic, organisational and other processes,
evaluation of economic effectiveness of business oper-
ations, decisions about suitable personnel policy, etc.)

is therefore truly justified. The focus on more or less miss-
ing knowledge based DSS is the objective of the other
research project funded by National Agency for Agricul-
tural Research QF 3200 “Expert Systems to Support De-
cision-making in Management of Technology and Work
processes”.
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