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a b s t r a c t

Structural changes in farming present serious challenges at all spatial levels, from individual farms to the
state level. The reorientation of a farm (i.e., changing from livestock production to one of horticulture or
crops) represents one of these challenges. Here, a model assessing the potential for reorganizing farms to
focus on horticulture is presented. The model accounts for various criteria, including: natural resources,
demographic, economic, and social factors. The selection, structure, and importance of criteria and their
interrelationships in the model are based on statistical data about farms, data gathered through surveys,
and expert opinion groups. The model was developed using the Decision Expert method, implemented by
the software DEXi, and was validated using a selection of farms. The added value of the approach is a
transparent assessment of a farm’s potential, which provides vital support for deciding about its
reorientation.

� 2017 Elsevier B.V. All rights reserved.

1. Introduction

In our current changing world, farmers constantly consider
alternative futures for their farms to improve economic output.
The main question is usually how to reorient their activities to
maximize potential. To answer this question, wide knowledge
from different fields is required, such as the branch of agricultural
being considered, as well as an appropriate analysis of the farm
and its environment (Cardín-Pedrosa and Alvarez-López, 2012;
Christensen et al., 2012; Thistlethwaite, 2013). A large number of
parameters must be assessed within a given context. These param-
eters form the basis for conclusions, and influence the quality of
suggestions. This knowledge must be acquired and presented in a
way that allows a decision to be made. In our study, a component
of this knowledge has been transformed into a multi-criteria
assessment model to support decision-making on the reorientation
of farm activities.

As an example for farm reorientation, we selected horticulture.
Horticulture is an agricultural branch involving the growing of
plants, such as vegetable species, herbs, flowers, and ornamental

plants. It is one of the most intensive agricultural branches. It is
characterized by relatively small cultivatable areas. This type of
farming is often beneficial for smaller farms, which are very com-
mon in Slovenia, where our study was carried out (Adams et al.,
2012; McIntyre, 2014).

Multi-criteria decision modeling is a field of operational
research that includes a variety of methods that are usually sup-
ported by software solutions (Figueira et al., 2005; Ishizaka and
Nemery, 2013). Their common denominator is the assessment of
all alternatives according to selected criteria. For each alternative,
these assessments are aggregated into a final assessment. On this
basis, alternatives are compared, ranked, and analyzed. Among
such methods, we have chosen method Decision Expert (DEX)
because of its qualitative nature and simple logical rules which
increase comprehensibility of the decision process with emphasis
on explanation of decision results. Furthermore, method DEX has
been successfully used in different complex decision situations in
the field of agriculture (Bohanec et al., 2007; Žnidaršič et al.,
2008; Pavlovič et al., 2011).

This study presents the DEX method, followed by verification
and validation of the knowledge embedded in the DEX decision
models. Furthermore, we use selected farms to show how to imple-
ment the model in a real environment. The results of this study are
expected to demonstrate the utility of these types of decision mod-
els for different branches of agriculture.
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2. Materials and methods

The methodological approach towards the development of a
decision model for farm reorientation is based on a qualitative
multi-criteria decision modeling approach. We used DEX method-
ology to model decision knowledge. The model consists of two
parts: (1) criteria for assessing the region and (2) criteria for
assessing a specific farm. Criteria for regional assessment are valid
for all farms in the same region, while farm-specific criteria must
be separately assessed for each farm.

Special emphasis is placed on verifying and validating the deci-
sion models. Both components were based on statistical data, sur-
vey data, and the opinion of a group of experts from the field of
agriculture.

Fig. 1. Tree of attributes with descriptions of attributes.

Fig. 2. Graphical presentation of the decision rules – utility function for the criterion Market.

Table 1
Domain value for the criterion Distance.

Table 2
Domain value for the criterion Sale-type.
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