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1. Introduction

Agricultural activity, beyond its primary function, can also shape the landscape, provide
environmental benefits such as land conservation, sustainable management of renewable
natural resources and preservation of biodiversity, and contribute to the socioeconomic
viability of many rural areas (Majkovi¢ et al., 2005). One way of emulating the prevailing
EU policy reform trends is also to support and encourage organic farming, which is gaining
in importance in Slovene agricultural production. Contemplated as a whole, any sound
agricultural reform would entail not only necessary positive shifts in economic efficiency
levels concerning the production and processing of food, but should specifically address
some key socio-economic issues that are at the core of preserving and maintaining the
ecological balances in the Slovene countryside; with biodiversity becoming an increasingly
important agricultural policy concern (Ivanci¢ et al.,, 2003). With respect to terms of
multifunctionality, organic agriculture is the highest environmentally valuable agricultural
system (Rozman et al., 2007a, 2007), and has strategic importance at national level that goes
beyond the interests of agricultural sector.

This alternative agricultural paradigm may provide the link between objectives of
sustainable resource use and sustainable regional development. The consequences of
policies are long term and irreversible. In this light the conceptual methodological approach
for evaluation of development policies for organic farming must be developed. Organic
agriculture represents a complex system at national level (Shi and Gill, 2005) and different
modeling approaches have been described in the literature (farm level, regional level and
national level). Also, technologic economic simulation at farm level and multicriteria
decision analysis are often used for decision support at farm level (Rozman et al, 2005;
Pazek et al, 2006). Boorsma (1990) distinguishes three approaches in modelling the
behaviour of the farmer: econometric modelling (based on linear regression equations of a
data set); mathematical programming and modelling decision processes based on decision
rules. At the national and regional level we often encounter econometric models that can
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efficiently reflect the situation in agricultural systems and can also be used for forecasting
policy consequences (Akinwumi et al., 2000, Turk (1998)). Although econometric models
have a great methodological value and forecasting capabilities the modeler must ensure
relatively long and consistent data series that are rarely available. Mathematical
programming is frequently applied in farm planning. It allows determination of an optimal
allocation of land, labour and capital, given a set of goals (e.g. maximisation of income and
leisure and minimisation of risk) and constraints (e.g. labour and land). Boutkes and Van
Keuler (2003) argue that the study of agricultural systems requires the use of non-linear
dynamic models that allow simulation of the system in a qualitative way, based on a
description of the underlying processes. Their approach is illustrated with a regional model
that has been developed to simulate agricultural development in the Koutiala region in
the south-western part of Mali. There are many factors, such as farm type and soil quality,
that might influence farmers' decisions. However, attempting to consider the complex
interactions of all factors in a single model is not a productive approach. Hence, the authors
(Kaufmann et al., 2009) adopted the approach of isolating parts of a system and examining it
assuming that all other things are equal. The diffusion of organic farming practices is
modeled by a generic agent model (Borchev and Filippov, 2004) based on Theory of planned
behavior for understanding and modeling the farmers decision making process.

System dynamics (SD) methodology (Forrester, 1961) can be and has been used as an
alternative to econometric and mathematical programming approaches (Bockerman et al
(2005)); Elshorbagy et al (2005)). SD model in its essence, is a continuous model because it is
presented as a system of non-linear differential equations (Muniti¢ and Trosi¢, 1997). There
have been many important SD applications in the field of agriculture recentlyShen et al. (2009)
present system dynamics model for the sustainable land use and urban development in
Hong Kong. The model is used to test the outcomes of development policy scenarios and
make forecasts. It consists of five sub-systems including population, economy, housing,
transport and urban/developed land. Similar approach is presented by Weber
et al. (1996).

However, the most important work in the field of simulation of development policy
scenarios are presented by Shi and Gill (2005) who developed a system dynamics based
simulation model for ecological agriculture development for Jinshan County (China) and
Kljaji¢ et al. (2000, 2001, 2002, 2003) with an integrated system dynamics model for
development of Canary Islands where main interactions between agriculture, population,
industry and ecology were taken into consideration. The preliminary results of SD
simulation of organic farming development is conducted by Rozman et al. (2007) and Skraba
et al. (2008). The model incorporates key variables affecting the organic farming systems and
is used in identification in of main reasons that the strategic (15% or organic farms) has not
been achieved. Yet this research did not incorporate the full aspects of food market and
consumer factor (Rozman et al., 2007). However, consumer concerns are inherently dynamic
because they respond to difficult and complex societal and technological situations and
developments. For example, because of the rising concern with global warming, carbon
dioxide absorption of crops is now attracting public attention, which means that new
requirements are being proposed for the environmentally friendly production of crops
(Korthals, 2008). In this light Rozman et al. (2008) and Rozman et al. (2010) upgraded the
model with the inclusion of organic market development factor.
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This paper presents a system dynamics model for development of organic agriculture in
Slovenia in order to identify key reasons and propose development policy to achieve strategic
goals set in the ANEK (Majcen and Jurcan, 2006). The paper is organized as follows: first we
present the state of the art of organic agriculture with its system analysis and identify key
variables, main flows and feedback loops in the systems. The results section presents scenarios
(different policies in organic farming) and their evaluation using the developed SD model.
Main findings and suggestions for further study conclude this article.

2. Model development

2.1 Study area

We selected the Republic Slovenia as study area in order to develop and employ the SD
model. The most of Slovenia agriculture is located (with exception of eastern flat land with
its intensive field crop production) in hilly unfavorable areas. In the European space
Slovenia belongs to the countries with the most unfavorable conditions because of its
diverse and mountainous relief and high proportion of carst areas. Recent studies have also
shown deficiencies of organic products on the market (Pazek at al., 2006). Thus organic
agriculture has been identified as one of developmental opportunities.

There are approximately 80,000 farms in Slovenia; conventional and organic. In year 2006
only 1,728 farms are in the organic farm control system. Even though the subsidy has been
offered (Recent research has shown (Rozman et al., 2007) that correlation between subsidies
level and number of organic is too low) to the farmers, the proportion of the organic farms is
still low, not higher than 5%. The short term strategic goal is to reach the 10% or 15% ratio
by the year 2015. This is determined by the state action plan ANEK (Majcen and Jurcan,
2006). Although the number has increased to 2000 in 2007 and 2067 in 2008 the strategic goal
(15%) is still underachieved.

In Slovenia up to 440,349 hectares are defined as less favoured areas (LFA). These are hilly
and mountainous areas, areas with karst features or other factors that limit possibilities of
intensive farming. Relatively high share of less favourable areas make Slovenia suitable for
less intensive sustainable production systems - such as organic agriculture.

The system analysis of organic agriculture

In order to provide the proper systemic solution of the described problem, the simulation
model should be build which represents the structure with key elements. The simulation
model should consider the key variables that influence the development of the organic
farming such as:

- number of conventional farms

- number of organic farms

- conversion

- subsidies

- promotion of organic farming (marketing, market development, education

- organization of general organic farming support environment

- system self awareness

- delay constants of process changes

The key variable in the model is the number of organic farms. These are the farms that are in
the control system at the one of the control organizations. The growth of the number of
organic farms was initially (in year 1998) almost linear however, in the years from 2003-2005
the growth is moderated to approximately 4% despite the increase of subsidies for 20%-30%.
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At the development of the causal loop diagram (Fig. 2.) as the first step of the development
of SD model the following key variables were identified:

1. the number of potential candidates (farms) for conversion to organic farming

2. the number of farms converted to organic farming

3. the flow between (1) and (2): conversion rate (transition)

Loop @ represent negative loop with the goal value of 0 (depleting the number of
“Conventional Farms”). Number of “Conventional Farms” divided by the “Total Number of
Farms” yields the “Concentration of Conventional Farms” which is initially high meaning
that there should be high initial preference for “Conversion”. “Concentration of
Conventional Farms” therefore positively influences the “Communication”. This variable
represents the general communication between the conventional approach members and
organic approach members. “Conversion” positively influences on the number of “Organic
Farms”. If the number of “Organic Farms” increases, the “Information Spread” increases
above the level that would otherwise have been. “Information Spread” by “Organic Farms”
member is positively influenced by the “Information Spread Factor” which could be for
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example increased by the marketing campaigns. “Information Spread” positively influences
on the “Communication”. The number of “Conversion” is determined by the “Success
Factor” which determines the “Communication Success” yielding the number of convinced
conventional members that decide to make a “Conversion”. Loop is reinforcing
feedback loop compensated by the initial balancing feedback loop marked with @ If the
number of “Organic Farms” increases, the “Promotion and Marked Development”
supported by the “Policy Support Factor” increases above the level that would otherwise
have been. Higher “Promotion and Market Development” positively influences the “Self
Organization Resources”, which positively contribute to the “Support Resources” on which
the “Conversion” is dependent on.

Communication
Success
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. + J +
C%g%?/'z;?g%gff Communication Information +
E () Success Q Spread
_ arms _ + \\
+

+ @ Information

+ Spread
Factor

Conventional Conversion Organic

Farms \_/ \/ Farms
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Fig. 2. Causal Loop Diagram (CLD) of system structure

There is the delay mark between the “Promotion and Market Development” and “Self
Organization Resources”. Here the longer delays should be considered since there is a
significant amount of time needed in order to promote the organic farming idea and
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marketing channels which would support the organic farming. “Support Resources” are
significantly depended on the government “Subsidy”. More there are “Support Resources”
higher the “Organic Farming Goal” is set meaning, that larger number of organic farms
could be supported. If the “Organic Farming Goal” increases, the “Conversion” increases
above the level that would otherwise have been.

Mentioned interconnections marked with @ has a characteristic of reinforcing feedback
loop. By proper government policy the growth in the number of “Organic Farms” should be
properly supported in order to promote increase in self organization of e.g. organic food
marketing and promotion.

Therefore the reinforcing feedback loop @ should be applied as the growth generator in
the system.

Loop @ represent balancing loop. If the number of “Organic Farms” increases, the
“Application of Resources” increases above the level that would otherwise have been.
“Application of Resources” is also dependant on the resources needed per farm i.e.
“Support Demand per Farm”. Higher “ Application of Resources” cause the depletion of the
“Support Resources”. “Organic Farming Goal” is dependant on the “Support Demand per
Farm”. If there is more resources needed per farm less organic farms could be supported
therefore lower number of “Conversion” could be expected in such case. In considered real
case, the negative loops @ and © are dominant leaving the system in unwanted
equilibrium state. This would mean, that the number of organic farms is constant well below
desired. In order to move the system from the equilibrium one should consider the policies
which would raise the impact of reinforcing feedback loops and @ which should move
the system state i.e. number of “Organic Farms” to the higher equilibrium values. Price,
Desired production and Production efficiency are also important factors that impact the
transition intensity.

Model development

System dynamics model structure is shown in figure 3. Model consists of 29 variables and 51
links.

There are two level elements applied in the upper part of the model. The variable
“conventional_farms” represent the number of conventional farms. By the flow “transition”
the “conventional_farms” become “organic_farms”. This structure is commonly known as
the market absorption model. “conversion” is dependent on the “organic_farming goal”.
The goal is set by the “support_resources” available modeled as a level element. The
conversion could only be achieved if there is enough “support_resoureces” present in order
to make a “conversion”. The “support_resoures” are not only the financial means. Here the
society support is also considered, for example education should provide positive thinking
when organic farming is considered. In this category the market development as well as the
demand should also be considered. However at present the “support_resources” are mainly
dependent on the subsidies form the government. Important variable
“self_organization_resources” is driven by the impact of the policy and society support
which intensifies with the number of “organic_farms”. This represents the application of
reinforcing feedback loop which should be augmented. “development_limit” represents the
function which consider variable consumption of the resources. If the resources are scarce
the usage is lower than in the case of abundance. Resources are consumed by the
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“organic_farms”. The prosperity of the “organic farms” therefore depends on the
“support_resources” which are not only financial means; here the social impact of organic
farming represents the supportive environment which should sustain such an activity which
is in the world of consumption counterintuitive (Forrester, 1961).

Organic_farms

cgncentration_of_potentional_faramemmunication information_spreadpread_factor

cum_number_of_farms

insition_F_based_on_production @

comm_successucces_factor
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r 9
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t><><: Whole_productioné ganic_ . 9-9
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Production_factor_conv Produkcijski_factor_org
application
support_resources
Self_org_support_res
v RAPU
! D
[) addition_to_the_support_resources

Addition_to_self organization_resources

delay initial promotion_factor

Fig. 3. System Dynamics model of Organic Farming Development

Figure 4 shows model examples of model equations. There are 77,000 conventional farms
initially and 1,728 organic farms. The model is realized in Powersim. By the following
equations the model could easily be transformed to other SD tools such as Vensim, iThink,
Stella etc.
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INIT CONV_FARMS = 77000
FLOW CONV_FARMS = -DT*TRANSITIONS
DOC ~ CONV_FARMS = THE NUMBER OF CONVENTIONAL FARMS WHICH ARE
CANDIDATE FOR ENTERING THE CONTROL SYSTEM.
UNIT CONV_FARMS = FARM
INIT ORGANIC FARMS = 1728
FLOW ORGANIC FARMS = +DT*TRANSITIONS
DOC ~ ORGANIC FARMS = ORGANIC FARMS.
UNIT ORGANIC FARMS = FARM
INIT SUPPORT RESOURCES = 500
FLOW SUPPORT RESOURCES = +DT*SELF_ORG_SUPPORT RES
+DT*ADDITION TO THE SUPPORT RESOURCES
-DT*APPLICATION
DOC ~ SUPPORT RESOURCES = SIZE OF SUPPORT RESOURCES DETERMINES
THE ATRACTIVENESS OF ORGANIC FOOD PRODUCTION.
UNIT SUPPORT RESOURCES = FARM
AUX  APPLICATION = RAPU*ORGANIC FARMS
DOC ~ APPLICATION = APPLICATION OF SUPPORT RESORUCES DIMINISHES
THE AVAILABILITY. CONSEQUENCE: LOST OF FOCUSS AND ACTRACTIVENESS.
UNIT APPLICATION = FARM/YEAR
AUX  SELF_ORG_SUPPORT RES = 1000+SELF_ORG_SPREAD DLY
DOC ~ SELF ORG SUPPORT RES = HOW MANY FARMS COULD BE SUPPORTED BY
SELF-SUPPORT ACTIONS.
UNIT SELF ORG SUPPORT RES = FARM/YEAR
AUX  TRANSITIONS = ( (ORGANIC FARMING GOAL-
ORGANIC_ FARMS)/TRANS CONST) *COMM SUCCESS
DOC ~ TRANSITIONS = TRANSITION FROM CONVENTIONAL FARMS TO ORGANIC
FARMS .
UNIT TRANSITIONS = FARM/YEAR
AUX  ADDITION TO SELF ORGANIZATION RESOURCES =
PROMOTION FACTOR*ORGANIC FARMS
DOC ~ ADDITION TO SELF ORGANIZATION RESOURCES = EFFORT TO PROMOTE
SELF-ORGANIZING RESOURCES.
UNIT ADDITION TO SELF ORGANIZATION RESOURCES = FARM
AUX  COMM SUCCESS =
SUCCES_FACTOR*COMMUNICATION*TRANSITION F BASED ON PRODUCTION
DOC ~ COMM SUCCESS = CONVICED FARMERS DECIDE TO TRANSFORM.
UNIT COMM_SUCCESS = FARM/YEAR
AUX  COMMUNICATION =

Fig. 4. Examples of model equations
Agent-based approach

In our research the agent-based approach has been considered as the possible way to
analyze the dynamics of transition to organic farming. By this, one could compare both
methodologies, System Dynamics and Agent-Based modeling. In Agent based model built
with AnyLogic (Borschev and Filippov, 2004) shown in figure 4; we define the agents as
farms. The model is represented by two agent states; 1) Conventional Farms (red) and 2)
Organic farms (green). Transition among particular states is determined by the promotion of
organic farming and information spread. The contacts in the state of organic farming is also
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considered. This approach is promising since it is possible to model whole agricultural
sector where each particular farm is taken into account. Initially one initializes the particular
number of agents, in our case 2000, since this is the number of potential farms for transition.
The model is based on the Bass diffusion agent-based model. The number of farms is set to
2000 since the agent model with 20.000 farms would take too much time to run. Initially all
the agents are painted red since all the farms are conventional. During the simulation agents
transform from conventional to organic farms, which could be observed on the graphical
view; the agent turns from red to green. Since the agents could transform from conventional
farms to ecological in two ways there are two different border representations. If the agent
performs transition on account of the promotion, the border of the agent turns yellow. If
agent performs transition on account of other causes, the border turns blue. In this manner
one could easily estimate how many agents performed transition in particular was as well as
how fast particular transition occurred during simulation.

skatechart

Praomakion Inf_spread

Qrganic_F

[ Conkack '|

Fig. 5. Agent-based simulation model of transition to organic farming

3. Results

Table 1 shows the parameter values for the eight scenarios performed on the developed
system dynamics model. SC1 is the initial scenario where the initial amount of the subsidy is
provided (1000). This would mean that there are some resources provided by subsidy to
support 1000 organic farms.

Figure 5 shows results of eight different simulation scenarios. One of more important
findings is, that the system is sensitive to the changes in demand. If one observe scenario 7
and 8, where the population is changed only for 50k and 100k, once could observe, that the
conversion to the organic farming would be jeopardized.
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Scenario |Subsidies |Self-supply coefficient Delay |Promotion factor  |Population
1 1000 1,3 1 0,8 2M

2 3000 1,3 1 0,8 2M

3 1000 1,2 1 0,8 2M

4 2000 1,2 1 0,8 2M

5 2000 1,2 36 0,8 2M

6 2000 1,2 12 1 M

7 2000 1,2 12 1 2.05M

8 2000 1,2 12 1 21M

Table 1. Values for particular scenarios considering amount of subsidies, self-supply
coefficient, delay which represents to what proportion self-supply of organic farms should
be considered.
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Fig. 5. Example of seven performed scenarios showing dynamics of Eco farms, Conventional
farms, Transitions and Self-organizing support resources

As the mean of concept validation the results of agent-based model are shown in the
following section. Tab. 2. shows list of parameter values for Agent Based Model for four
different scenarios which are performed as the demonstration of how future Agent Based
Model should be implemented.

Figure 6 show the results of first simulation scenario SCA1. At the beginning the transition
is started with low gradient until, on account of promotion, the gradient increases as well as
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number of agents. Informal information contributes to more intensive conversion until the
proportion of conventional farms is low and informal communication loses its power. As
one could observe, the farms that are unchanged are on the outskirt of the system due to
remoteness and lover intensity of communication with other farms. Such farms are
consequently not given the same amount of informal promotion.

Scenario | No. of farms Effect of support Transition factor No. of contact
SCA1 2000 0.011 0.015 125

SCA2 2000 0.1 0.005 3

SCA3 2000 0.05 0.025 180

SCA4 2000 0.01 0.015 300

Table 2. List of parameter values for Agent Based Model; four different scenarios
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Fig. 6. Results of SC1, ABM

Figure 7 shows second scenario SCA2, where informal information flows are considered,
here it is put to minimum. Increase of the model is almost linear; here the promotion of
organic farming dominates in its influence. Here the importance of informal communication
could be observed as well as impact of certain promotion actions, which is tied to particular
number of organic farms. The proper influence of promotion is also confirmed. In the real
world, such situation would occur in the case of very isolated farms, which have no proper
contacts with other farms and limited access to support resources despite the fact, that the
support level might be high.
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Figure 8 shows third scenario SCA3, here the successfulness of promotion is lowered to
minimum. On the contrary, the level of communication and transition intensity is increased
as the consequence of communication i.e. promotion. As one could observe, after the initial
starting time, significant increase in transition occur. One could conclude, that promotion
»infects« few initial agents, which, due to the high level of communication contribute to the
explosion of transitions. In the real situation this would mean, that the agents have low level
of susceptibility for promotion however, they are strongly interconnected and demonstrate
large level of interpersonal trust.

Figure 9 shows the fourth simulation scenario SCA4, where the key role is played by the
communication between agents. The level of the communication is increased on the highest
value. The parameters of promotion and the intensity of transition are lower than in the
third scenario. However, the transition is exceptionally fast. One could observe, that several
agents become isolated, those, who have less intensive contacts. In the real world, such
situation would occur if the cooperation among agents (farms) would be very strong with
strong contacts. This could be achieved via internet and other means of e—communication,
personal contacts etc. Here the technology as well as support action in the field of
communication should be considered.

n L u
Ly L f... omE
i m By

ny

2,000

1,500

1,000

200

s Cony, F == Organic F. Self init, trans, s Promotion trans,

Fig. 9. Results of SC4, ABM

4. Discussion

Promotion factor represents the policy to promote organic farming and self-organizational
resources. That would mean the development of organic-farming marketing, production
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etc., which would contribute to better demand. This value is set to 0.8 initially which means,
that each new organic farm rises the resources (not only financial) for 0.8 additional organic
farm by adding, e.g. to the better development of the organic marketing and prodution. The
delay represents the number of months in order to spread the effect of the additional
support resources in the system. Initially we consider, that this delay is short, in our case 1
month. “1” marks the response of first scenario, SC1. Self-supply coefficient represent the
proportion to which the country should be self content regarding the food supply. This
factor determines the food demand. 1.3 would mean, that the desired food production
shoud be 30% higher of normal production. The coefficient of self-supply determines the
demand which also depend on the Whole production of the agriculutral sector. Here it is
important, that in the case of higher prices, the food production capacity would play a key
role and influence the possible negative transitions (back to conventional farming).
Population is considered as 2 million which determines the food demand. If one compares it
to the scenario “2” where the subsidies are rised to 3000 the more intensive transitions are
observed. However, the observed number of organic farms is far from desired meaning, that
the subsidies by themselves would probabbly not be enough. In the scenario SC3, the impact
of decreasing self-supply coefficient is considered as well as decrease in subsidies. If one
decreases Self-supply coefficient, the demand/supply delay ratio would be better,
influencing on the better demend for organic farming products. This would in turn
compensate the lower Subsidies and provide the highest conversion so far. In scenario SC4
the subsidies are rised to 2000 which gives the best results regarding the response of the
system and the limit value of the organic farms, which is approximately 17,000. This would
mean, that the right political choice would be, to increase demand for the organic farming
products by lowering the self-supply and provide larger amount of subsidies. However, this
could be risky in the condition of higher food prices. SC5 considers higher delay at the
establishement of the self-supporting resources, which is set to 36 months. This is more
realistic since the establishment of self-supporting resources takes some time. The
consequence is, that the rise in the number of farms is much slower. This would mean, that
it is very important, to quickly establish self-support resources for organic farming if we
want to achieve fast transitions. SC6 shows the impact of lowering the delay in establishing
self-support resources. Here the delay is put to the 12 months giving much better response
and achieving the limit value of the organic farms, which is approximately 17,000. SC7
shows the impact of larger food demand in the case that the population would increase. This
would have for the consequence larger food demand and rise in prices. It such situation, the
transition would be slower and less farmers would choose to switch to the organic farming
due to higher food prices. SC8 shows even worse situation if the population would have an
additional increase meaning, that the demand for food would be even higher. In that case,
the transition to organic farming would be even slower. One of the important questions is
»How could the subsidies be replaced?« As the model shows, the main leverage is the
organic farming promotion and market development. In this manner, the self-supporting
resources are established which further promote the transition to the organic farming. This
is the counterpart of direct subsidies which should be converted to the actions that support
self organization component in the system. The presented combined methodological
framework (SD) for the analysis of development of organic farming could provide
additional information support to agricultural policy makers, bring additional clarity to the
decision, and could therefore play an important role in further development of organic
farming, in particular as assistance and advisory in policy planning.
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5. Conclusion

In this paper an attempt was made to employ system dynamics model in order to simulate

the development of organic agriculture. The presented SD model enables simulation of

different policies and this kind of model is comprehensible to a wide range of users in the
decision making process.

After performing several simulation scenarios the following findings could be abstracted:

e  Conversion to the organic farming relies on subsidies which provide the main source of
conversion from conventional farming to organic farming,.

e Subsidies are not the only driving force in the system; even more important are other
activities that promote organic farming.

e Subsidies could not be provided in sufficient amount in order to complete conversion
from the conventional to organic farming.

e Feasible strategy to achieve complete conversion should consider reinforcing feedback
loop between resources, number of organic farms and supportive actions which are
bounded to the number of organic farms.

e Current output parameter i.e. number of organic farms, is caught in an unwanted
equilibrium value due to the domination of balancing feedback loops in the system.

e Important factor is self-organization of the organic farming environment which
includes market development and general public awareness.

e Due to the large systemic delays in the system the anticipative value of the system
control plays an important part.

e Important factor that influences the transitions to the organic farming is demand on the
market which is largely driven by the politics and the self-supply principle.

e The agent based model shows that it is possible to build an agent-based model which
would enable to monitor each particular farm and its transition. The tool AnyLogic has
been identified as the proper tool for such modeling task.

Further strategic actions should consider the dynamic response of the system and the
feasibility of stated system target values. Consideration of the interaction of four main
feedback loops indicated in the system which determines the system performance provides
the means for proper control strategy definition.
The presented combined methodological framework (SD) for the analysis of development of
organic farming could provide additional information support to agricultural policy makers,
bring additional clarity to the decision, and could therefore play an important role in further
development of organic farming, in particular as assistance and advisory in policy planning.
Further research is needed in the field of SD modeling in order to properly evaluate the
applicability of the proposed model. Especially the market development of organic food
should be additionally considered as proposed by Rozman et al., (2008). The SD model
should be further verified and correspondingly improved. The agent-based model should be
developed which would enable precise monitoring of each particular farm. The model
structure and its results should be evaluated by relevant expert group.
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