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Abstract: assessment based on representative farms is an
established approach in the modern assessment of the effects
of changes in agricultural policy. In line with previous CAP re-
forms, we can expect income redistribution impacts also with
the implementation of the legislative and financial framework
of the CAP for the next period. This paper discusses a scenario
analysis using the farm model. The model is based on linear
programming, which enables to address various technologi-
cal challenges at farm level. We formed the scenarios for the
analysis following the example of the scenarios contained in the
impact assessment that the European Commission prepared for
the CAP after 2020. The analysis involves selected farm types
from selected sectors. The results suggest that the expected re-
duction in the envelope will generally lead to lower farm-level
revenues from CAP direct payments. Consequently, economic
performance will deteriorate, what is likely to be amplified in
some sectors by the abolition of historical payments. The range
of consequences at farm level will likely be considerable, es-
pecially for sectors and production types with a high share of
CAP payments in the structure of total farm income. In certain
sectors, however, there is even an improvement regarding the
current situation.
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SKP po letu 2022 scenariji in vpliv na dohodek - analiza
primerov izbranih tipi¢nih kmetijskih gospodarstev v
Sloveniji

Izvlecek: Ocena vpliva na podlagi reprezentativnih kme-
tijskih gospodarstev je uveljavljen pristop v sodobnih ocenah
ucinkov sprememb kmetijske politike. Glede na prej$nje refor-
me SKP, lahko pri¢akujemo vplive prerazporeditve dohodka
tudi z izvajanjem zakonodajnega in finan¢nega okvira SKP za
naslednje obdobje. V prispevku obravnavamo analizo vpliva
z uporabo modela kmetijskih gospodarstev. Model temelji na
konceptu linearnega programiranja, ki omogoca re$evanje raz-
licnih tehnoloskih izzivov na ravni kmetijskih gospodarstev.
Scenarije za analizo smo oblikovali po zgledu scenarijev iz oce-
ne ucinka, ki jo je Evropska komisija pripravila za SKP po letu
2020. Analiza vkljucuje izbrana kmetijska gospodarstva razli¢-
nih proizvodnih usmeritev. Rezultati kazejo, da bo pri¢akova-
no zmanjsanje sredstev na ravni kmetij na splo§no povzrocilo
manj$e prihodke iz naslova neposrednih placil SKP. Posledi¢no
se bo ekonomska slika poslabsala, kar se bo v nekaterih sektor-
jih dodatno odrazilo zaradi ukinitve zgodovinskih placil. Verje-
ten razpon posledic na ravni kmetijskih gospodarstev bo sicer
precej$en, zlasti pri sektorjih in proizvodnjah z velikim delezem
placil SKP v strukturi celotnega dohodka kmetij. Pri dolo¢enih
sektorjih pa se nakazuje celo izbolj$anje trenutne situacije.

Klju¢ne besede: neposredna placila; SKP strateski nacrt;
model kmetijskih gospodarstev; analiza vpliva
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1 INTRODUCTION

A new round of changes to the Common Agricul-
tural Policy (CAP) began in 2017 and will culminate in
the changing of the fundamental regulations of the CAP.
The direction and tone of these changes were outlined
by the Communication from the European Commis-
sion, and set out more concretely in its legislative pro-
posals (European Commission, 2018a). The most obvi-
ous changes are the shift toward a more result-oriented
agricultural policy and a clear commitment to policy that
is based on facts and an established intervention logic
(Lovec et al., 2020), which is to be specified by the Mem-
ber States” Strategic Plans. These plans will for the first
time encompass all of the CAP’s measures; each Member
State will choose its agricultural policy priorities and, in
accordance with common principles, also determine the
type, allocated funds and scope of individual measures.
It is evident that there is a targeted expansion of policy
toward societal goals related to food production, natu-
ral resources and the countryside. The substantive areas
and the framework of CAP measures remain largely un-
changed, except for a clear intention to strengthen envi-
ronmental measures (Sumrada et al., 2020).

EU Member States have different discourses on
agricultural policy (Coleman, 1998; Daugbjerg & Swin-
bank, 2016; Alons, 2019; Erjavec & Erjavec, 2020), which
can be classified into three basic groups, each with its
own emphases and accompanying policy priorities and
preferred measures: a production-oriented (mercantilist)
discourse, a neoliberal discourse and an environmental
discourse (multifunctionality). Using the same logic, it
is possible to distinguish three fundamental approaches
to agricultural policy and formulate different agricultural
policy scenarios.

Impact assessment of different scenarios should be
part of an evidence-based approach of agricultural policy
and should help decision-makers in planning policies,
including the EU’s Common Agricultural Policy (Lee et
al., 2006). Impact assessment needs to be linked to the
various indicators that are relevant to the assessment and
monitoring of agricultural policy. In line with the CAP
concept, indicators pertain to all three areas of sustain-
ability by assessing economic, environmental and social
aspects (European Commission, 2020).

Among the economic aspects of the CAP, the is-
sue of farm income retains its dominant role (Hill 2018).
The amended agricultural policy measures can have a
significant impact on incomes in agriculture at the ag-
gregate level and at the level of individual farms. A par-
ticularly politically sensitive issue is the redistribution of
payments between farms (Sinabell et al., 2013; Severini
& Tantari, 2015), which can also significantly determine
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the choice of the direct payment scheme in each Member
State. Analytical insight into the effects of different sce-
narios on the economics of farms is therefore an impor-
tant issue for planning future agricultural policy meas-
ures, as well as for directing the further development of
the entire industry.

In support of planning, farm models have been de-
veloping for almost two decades, gradually complement-
ing the previously prevailing sectoral models based on
partial and general equilibria (Van Tongeren et al., 2001;
Langrell et al., 2013). Farm level modelling requires com-
prehensive data sources at farm level. This becomes a
central issue for both EU policy makers and researchers.
Langrell et al. (2013) mention (i) data availability and (ii)
quality as the key challenges in using farm models for
policy analysis at EU level. The effects of changed income
conditions are then habitually monitored at the level of
average farms that use accountancy (e.g. in the EU FADN
system). However, the evaluation of results at the level
of typical farms is increasingly used as well (Reidsma et
al., 2018). These are generally either real or hypothetical
farms that best represent the situation in a certain seg-
ment of an individual sector (representative farms) and
allow for generalisation at the aggregate level.

The aim of this work is to examine the income issue
and redistributive effects of different potential scenarios
of the future CAP at the level of typical farms in Slovenia.
Unlike the analytical tools developed in Slovenia so far,
which primarily examined the effects of the CAP on the
income position of Slovenian agriculture at the level of
individual agricultural markets (Kav¢i¢ & Erjavec, 2003;
Salomon et al,, 2018) or the distributive effects of the
changed direct payments policy on Slovenian agriculture
(Rednak et al., 2005), this paper presents analyses based
at the level of typical farms taken from (Rednak et al.,
2009).

To this end, we upgraded the farm model, which
allows to simulate economic indicators at farm level by
means of Model-calculations® prepared by Agricultural
institute of Slovenia (AIS, 2019). This approach builds on
our previous work (Volk et al., 2017) and we aspired to
test it and determine its applicability to scenario assess-
ment of changes in agricultural policy.

In this paper, we thus try to evaluate gross margin
changes in individual selected types of farms. Our prem-
ise was that the changed method of implementing CAP
measures also affects the production decisions of farms,
and thus indirectly also the economic indicators of their
operations.

3 Static simulation models that enables simulating incomes and costs at the level
of individual production activities.
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The aim of our research was to explore:

- The possibilities of using model calculations as
a basic data source for modelling with a farm
model.

- The applicability of developed farm model to as-
sess the effects of future CAP reforms.

- The income effects of the basic scenarios of fu-
ture agricultural policy that emphasize the envi-
ronmental, production or social aspects of agri-
cultural policy.

— The redistributive effects of scenario changes for
individual farm types.

In the continuation, we briefly present the approach
used, starting with a short description of developed farm
model and followed by presentation of the farms consid-
ered within the framework of this survey. We then briefly
present the key assumptions of the reform scenarios, fol-
lowed by presentation of the results and key findings.

2 MATERIAL AND METHODS
2.1 FARM MODEL

For the purpose of the research, we used the farm
model that is based on Model calculations (MC), devel-
oped at the Agricultural Institute of Slovenia (AIS 2019).
The farm model is based on a modular approach; inde-
pendent modules have been developed for individual
phases of analysis, which enable a comprehensive analy-
sis of the farm production plan. The farm model is or-
ganised in the form of spreadsheets in MS Excel, with
the majority of operations being automated using Visual
Basic (VBA) macros, which enables relatively simple mi-
croeconomic analyses and adjustment of MC to the pro-
duction activities of analysed farms.

The basic purpose of Model calculations is to moni-
tor the costs and income situation in the production of
individual agricultural product (farm activity). MCs
are independent simulation models that, based on the
defined (selected) initial technological parameters, en-
able the estimation of input consumption and thus of
production costs for an individual agricultural product.
The consumption of inputs depends on production tech-
nology, intensity (yield), the size of the plot or herd, the
slope and in some places also some other technological
parameters. MCs for an individual crop include all costs
associated with production, which also allows for a direct
comparison of total costs with total revenue and the cal-
culation of various economic indicators.

The farm model is a complex tool that enables the
adaptation of model calculations for each individual pro-
duction activity at different levels to the analysed farm. It

is based on mathematical programming with constrained
optimisation. This enables the use of different operation
research techniques in the automated preparation of pro-
duction plans, which is also the starting point for impact
assessment of the CAP reform at farm level.

In the version of the farm model that was used for
the purpose of this research, the model is based on clas-
sical deterministic linear programming (LP). This is a
single-criterion approach that assumes that, in light of
changed circumstances, the decision-maker (i.e., farm
manager) makes decisions mainly based on one main
goal when defining a production plan, while taking into
consideration all the production and technical con-
straints at the farm level. The matrix of production pos-
sibilities thus represents an example of finding (optimal)
production plan, in which we focus on maximizing the
objective function. In our case, this was expected gross
margin, which was maximised while taking into consid-
eration a set of constraints, operating under the assump-
tion that it is, in addition to the farm’s features, one of the
more important goals influencing decision-making. Both
the production constraints and the production activities
that can enter optimal production plan, stem from the
original farm model and are described in more detail in
the report by Volk et al. (2017).

The key purpose of utilising farm model, however,
is not to optimise the entire production plan, but main-
ly to reconstruct baseline production plan and balance
it based on key information that we had for each farm.
Among production activities these includes also nutri-
tion balances and other flows of intermediate consump-
tion at the farm level.

However, due to “normative” nature of LP solutions
from an economic standpoint and to partially bypassed it
and to get more “positive” solution (production plan) we
used a partial optimization approach (Zgajnar & Kav¢ic,
2016), which is also based on LP. Namely, the character-
istic of LP is that the solution can change quickly dur-
ing optimization due to its relatively sensitive system of
equations and basically normative approach, which can
be problematic for an analysis such as this one. In the
analysis of CAP reform measures, we are mainly inter-
ested in short-term changes, which do not entail a com-
plete restructuring and reorientation of farms. We thus
used this approach that enables the reconstruction of the
(baseline) farm production plan in order to assess the
current state of the farm and calculate various economic
and physical indicators, assuming that the production
plan is also technologically appropriate (e.g. nutrition
balance, stock balance). Mathematically, this means a
complex system of additional equations, which enables
finding the values of variables that are unknown in such a
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way that the farm production plan is complete and tech-
nologically consistent.

When we define all the given activities or at least
the lower and upper limits, the described problems of
reconstruction can be solved in a relatively simple way
with partial optimization (equations 1 to 4). Partial opti-
mization refers to the fact that we fix a certain part of the
activities (x) and demand that the solver also includes
them into tﬂe optimal solution (bf).

maxEGM = ¥7_, c;x; + XF_q cpxp .. (1)
so that

YT 1 =1 GiX) + agxp < b; foralli=1Itom .. (2)
Xp = by forallf=Itor ... (3)

x 20 for all j ... (4)

The basic idea is to estimate or calculate the missing
data - variables (x) using a linear program while maxi-
mizing the expected gross margin (maxEGM). Whereas
all activities (x) whose values (e.g. number of dairy cows,
feeders, market crops, etc.) we know, we fix with addi-
tional restrictions (b). In our example objective function
coefficients (c, and c) represent expected gross margin
(EGM) per each production activity in the model. It is
calculated as the three-year average for variable costs and

revenues for each variable, where probability for each
year is the same (1/3).

2.2 TYPICAL FARMS

We conducted the research on income effects of
various agricultural policy options beyond 2022 using a
simulation of changes in expected revenues and expect-
ed variable costs (EGM) on 11 selected types of farms
(typical farms), which were defined for Slovenia within
the research conducted by Rednak et al. (2009). Typical
farms differ in size, production orientation and produc-
tion intensity, and are located in different areas (flatlands,
different kinds of less favoured area — LFA) (Table 1). In-
dividual types characterise interesting production types
of farms for agricultural policy, but they are not totally
representative for Slovenian farm structure as such. They
are more or less specialized in individual production ac-
tivities, but above all they are such that they can be visu-
alised in Slovenian conditions.

In terms of price-cost ratios, the base year is 2017.
However, since 2017 was extreme in weather and price
conditions, we took into account the three-year average
of prices for both production factors and products in or-

Table 1: Basic characteristics of typical farms (adapted from Rednak et al., 2009)

Production orientation Description

(1) Arable farming

(2) Viticulture Integrated production.

(3) Fruit farming

Smaller specialised crop farm (38 ha), good conditions, grains and potato in crop rotation; flat area.

Specialized viticultural farm (5.2 ha), white grapes, own processing, sale of wine at an average price.

Apple production on a larger specialized farm (13 ha), large portion of plantation at peak

(4) Milk production
(intensive)

(5) Milk production
(medium intensity)

(6) Cattle farming
(combined breeding)

(7) Cattle farming
(suckler cows)

(8) Cattle farming
(fattening bulls)

(9) Sheep farming
(lamb breeding)

(10) Pig farming (breed-
ing sows + fattening)

(11) Pig farming
(fattening)

productivity, intensive yield. Integrated production; LFA: hilly.

Specialised farm (66 ha), Holstein cattle (63), highly intensive production, sale of calves and heifers,
no fattening, significant proportion of grass in ration; flat area.

Specialised farm (17 ha), Holstein cattle (22), medium intensive production, sale of calves and
heifers, no fattening, significant proportion of grass in ration; flat area.

Full-time farm (15.5 ha), Simmental cattle (16), intensive production, fattening offspring (10),
fodder predominantly from grassland; LFA: hilly.

Part-time farm (42 ha), Simmental cattle (38), extensive production, fattening offspring (28), fodder
predominantly from grassland, additional purchase of a few calves; LFA: hilly.

Specialised (mixed) farm (29 ha), fattening bulls (70), ration based on corn silage, hay and
purchased concentrated feed, purchase of 200-250 kg calves; flat area.

Extensive sheep farming on lower quality land (147 ha), Istrian pramenka sheep (235 breeding
sheep); LFA: karst; gene bank.

Larger specialised pig breeding and crop farm (50 ha), breeding of piglets (45 breeding sows) and
fattening (878 fattening pigs) at the same farm, ration based on home feed, with purchased protein
components. An important part of grain sold, flat area.

Larger pig feedlot on the farm (1660), purchase of piglets, ration based on home feed (46 ha),
surplus of grains sold, flat area.
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der to avoid these ratios blurring a more realistic picture
of an individual typical farm.

2.3 KEY ASSUMPTIONS OF SCENARIO ANALYSIS

We formed the scenarios for the analysis following
the example of the scenarios contained in the impact as-
sessment that the European Commission prepared for
the requirements of the preparation of its legislative pro-
posals for the CAP after 2020 (European Commission,
2018b). The individual scenarios define simplification,
environmental orientation, and production and societal
aspects in line with the possibilities offered by the Eu-
ropean Commission’s 2018 proposal for future measures
and financial framework (European Commission, 2018a)
and the 2018 European Commission’s original proposal
for the CAP budget (Matthews, 2020). The key assump-
tions of individual scenarios are presented in more detail
in Table 2.

Scenarios were created by determining the choice of
individual measures and the amount of funds for each
measure, which also enabled the calculation of the value
of payments per unit of area or animal. In the simulation
analysis, we mainly included measures that have a direct
income effect:

- Production-decoupled support of the first CAP
pillar (various forms of basic payments, green
component, support for areas with natural con-
straints, eco-scheme, redistribution payment,
support for young farmers). It is important to
point out that all scenarios anticipate the aboli-
tion of existing historical payments, which are
part of the basic payment in the period 2014-
2020.

- Production-coupled support for various purpos-
es (grains, vegetable growing, beef feeders, milk
in mountain areas, suckler cows, protein crops).

- LFA payments under the second pillar.

Other agricultural policy measures have not been
modelled directly, but the envelope for the above-men-
tioned payments was reduced because of them. Thus, we
have not modelled agri-environmental and climate meas-
ures, which can play an important role on an individual
farm and may have substantial income impacts. The rea-
son for this is that the implementation of environmental
and climate payments for the period after 2022 has not
yet been defined in Slovenia at the time of the analysis.
We also did not model the effects of the introduction of
risk management measures, nor any measures for young
farmers, as the attribution of these measures on typical
farms would be arbitrary.

All scenarios are based on the assumption of a re-
duced budget in real terms for direct payments (- 4 %)
and reduced resources for rural development policy
measures (Matthews, 2020).

3 RESULTS AND DISCUSSION

Results of scenario analysis for selected typical
farms (Table 3) are presented individually. The effects of
different scenarios on typical farms’ economic results are
illustrated by gross margins (GM), estimated total reve-
nues (R) and budgetary payments (BP). For the base year
(2017) and the currently valid CAP scheme, we present
values in EUR and percentage changes for the other sce-
narios.

Arable farm (1) considered in the scenario analysis
could be described as being of medium size in terms of
socio-economic status (full-time farm) and production
orientation; the market value of production (around
EUR 68000) is improved by the production of potatoes
with relatively higher revenues per unit of area. The ana-
lysed scenarios significantly change the current level of
CAP income payments (around EUR 14000). A broadly
set eco-scheme with a weaker environmental ambi-
tion (Scenario C,) would result in an 11 % increase in
the policy-related revenues, while a single payment per
hectare or an eco-scheme with stricter environmental
requirements would reduce policy-related revenues by a
quarter. Redistributive approaches to the design of basic
payments (scenarios D and E) would lead to a one-third
reduction in budgetary payments on this farm. The share
of budgetary support in total revenues thus fluctuates be-
tween around 10 and 20 %, which places the farm among
those that are relatively sensitive to potential changes in
the implementation of direct CAP payments (changes in
GM fluctuate between an increase of 6 % (C,) and a de-
crease by almost a fifth).

Budgetary support on the analysed viticultural farm
(2) is relatively low (EUR 2200) in the baseline scenario,
especially compared to the market revenues from wine
sales. All scenarios reduce budgetary support, some by
as much as two-thirds, but this does not have a large im-
pact on the farm’s revenues themselves (drop in revenues
of 1-2 %). Changes in the form of agricultural support
practically do not affect this farm. This farm’s key chal-
lenges are related to the level and fluctuation of prices
and to fluctuations in yields due to weather and climate
conditions.

We see a similar picture in the case of the fruit-
growing farm (3), where the base level of CAP income is
around EUR 7000. The environmentally oriented scenar-
io (C,) leads to an increase in support here as well, while
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Table 2: Presentation of scenarios for assessing the effects of agricultural policy changes beyond 2022

Scenario
label

Short title

Explanation (choice of measures and shares for individual measures in the national
envelope for direct support)

A - Baseline
2017

Baseline scenario under
the conditions of 2017

Production-coupled support: 13 %; of this 5 % support for grains; 1.4 % for vegetable
growing; 3 % for beef; 3.5 % for dairy farming in mountain areas; 0.1 % support for
protein crops;

Production-decoupled support: 53 % of envelope is basic payment with substantial
historical payments for farms that had substantial production-coupled payments
before 2006, mainly dairy, beef and arable crops; 30 % of envelope is green compo-
nent; 2 % of envelope for young farmers; 2 % Areas facing natural or other specific
constraints (ANCs); LFA under second pillar

B (single
payment)

Simplified scheme with
equal payments

No Production-coupled support;

Production-decoupled support: 88 % is a basic payment scheme; 2 % of the envelope
for young farmers; 0 % eco-schemes; LFA under second pillar and reduced due to
given smaller size of envelope.

Ca
(dark green)

Ultra-green model

No production- coupled support;

Production-uncoupled support: 28 % is basic payment; 2 % of envelope for young
farmers; 60 % eco-schemes;

LFA under second pillar reduced given smaller size of envelope and raised by 2 %, as
was baseline scenario A.

Cb
(light green)

Green model medium
Eco-scheme

Production-coupled support in the amount of 10 %; Of this 4 % for grains, 3 % for
suckler cows, 0 % for beef, and 3 % for dairy in mountain areas.

Production-decoupled support: 38 % is basic payment scheme (35 % in baseline); 2 %
of envelope for young farmers; 25 % eco-schemes; Redistributive payment 15 % (for
all surfaces up to 20 ha); LFA under second pillar and reduced due to given smaller
size of envelope.

D
(production-
oriented)

Production model with
100 % difference given
intensity

Production-coupled support in the amount of 5 %, of which 2 % for grains, 2 % for
suckler cows, 0 % for beef and 1 % for support for dairy in mountain areas;

Production-uncoupled support: 83 % is a basic payment scheme (amount of payment
depends on intensity and is corrected by a coefficient): extensive grassland (<0.2 LU/
ha) and medium-intensity grassland (0.2-0.5 LU/ha), meadow orchard, olive grove

- baseline payment; Intensive grassland (>0.5 LU/ha) - 2x baseline payment; Fields

- 2x baseline payment; permanent crops, hop fields, greenhouses and gardens - 3x
baseline payment); 2 % of envelope for young farmers.

LFA under second pillar reduced given smaller size of envelope.

E (socially
oriented)

Social model with

25 % difference de-
pending on amount
of land in different
categories (farm size)
and LFA in second
pillar

Production-coupled support in the amount of 10 %, of which 3 % for grains,
4 % for suckler cows, 0 % for beef and 3 % for dairy in mountain areas;

Production-uncoupled support: 78 % a basic payment scheme (30 % derived
from earlier funds intended for LFA), (amount of payment depends on size
of arable lands and is corrected by a coefficient (factor in each category is

25 % of baseline payment); 0-5 ha — 4x baseline payment; 5-10 ha - 3x base-
line payment; 10-20 ha — 2x; 20-50 ha — 1x baseline payment; Surfaces larger
than 50 ha basic payment; 2 % of envelope for young farmers.

LFA under second pillar and reduced due to given smaller size of envelope.

*LU = Livestock units
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Table 3: Economic indicators for selected typical farms under the envisaged CAP reform scenarios

SCENARIOS (Baseline =100)

A (Baseline) B (single ( d(jl; K (li(;lilt l?éi r;ig;gflz_ E (socially c?riented/
2017 payment) green)  green) types) farm size)

Type of farming EUR % of baseline
(1) Arable farm BP 14014 74 74 111 82 66
R 88571 96 96 102 86 86
GM 24977 86 86 106 90 81
(2) Viticulture BP 2236 97 99 80 38 38
R 81452 100 100 99 98 98
GM 54115 100 100 99 97 97
(3) Fruit (apple) BP 6681 84 85 115 35 35
growing R 217467 99 100 100 98 98
GM 116214 99 99 101 9% 9%
(4) Milk production BP 29916 51 51 45 60 55
(intensive) R 208748 93 93 92 87 89
GM 127666 88 88 88 91 90
(5) Milk production BP 9072 51 51 60 61 68
(medium intensity) R 69600 94 94 95 88 90
GM 44124 90 90 92 92 94
(6) Cattle breeding BP 7852 55 55 60 64 70
(combined breeding) 55530 94 94 94 88 90
GM 32112 89 89 91 92 93
(7) Cattle breeding BP 18003 80 82 62 91 77
(suckler cows) R 85045 96 96 92 85 86
GM 33918 89 90 80 95 88
(8) Cattle breeding (bull BP 15797 49 49 74 54 45
fattening) R 112100 92 92 9 87 87
GM 24699 68 68 83 71 65
(9) Sheep farming BP 35971 152 156 201 34 95
(lamb breeding) R 58888 132 134 162 60 60
GM 30289 147 151 205 23 94
(10) Pig farming BP 18767 70 70 110 79 63
(breeding sows + R 185400 97 97 101 91 91

fattening)

GM 38931 86 86 105 90 82
(11) Pig farming BP 16005 77 77 47 84 65
(fattening) R 284983 99 99 97 95 95
GM 58969 94 94 86 9% 90

Legend: BP - budgetary payments, R - revenue, GM - gross margin
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single payments or a more environmentally demanding
eco-scheme would lead to a reduction of around 15 %.
Scenarios D and E importantly reduce support, which
can, in extreme cases, even fall down to a third of cur-
rent funds. The impact of revenue changes in agricultural
policy measures is low (a 2 % reduction at most). For this
type of farms, the focus of agricultural policy should also
be shifted from direct payments to establishing a more
effective system of risk management measures.

On the type of farm engaged in intensive milk pro-
duction (4), CAP income payments would currently
amount to EUR 30000 and are strongly based on histori-
cal rights. This represents about 15 % of revenues and a
quarter of GM. A farm with GM of EUR 127000 seems an
attractive option, and if the farm is not over-indebted, it
enables good management. Notwithstanding the reliance
of this farm’s performance from the assumptions about
its indebtedness, it allows for a discussion on the funda-
mental issues of intensive dairy cow breeding. Budgetary
payments for this farm will be significantly reduced after
2022 - by at least 40 to 55 % regardless of the scenario,
mainly as a result of the projected loss of historical rights.
Scenarios that assign higher values to arable land (sce-
nario D) turn out somewhat better, and those that favour
smaller farms (scenario E) turn out worse, but these dif-
ferences are not very large. Regardless of these losses in
budgetary payments (around EUR 15000), such changes
alone may not pose a direct threat to the existence of such
farms (in all scenarios, they would still reach around
90 % of baseline GM). The share of budgetary payments
is relatively low, so the success of such breeding is not
solely due to budgetary support, although the reduction
of payments and the consequent reduction of the GM
by more than 10 % will present a significant challenge.
However, we believe that the key challenge of such farms
is in the optimization of technology, prudent investment
management, as well as economies of scale.

The second type of specialised milk farm (5) illus-
trates the potential effects for smaller, medium-intensity
dairy farms. In the farm’s revenue, which is estimated at
around EUR 70000, the CAP payments in question con-
tribute around EUR 9000. The gross margin is around
EUR 44000, so the economic situation of such a farm is
highly dependent on cost management and the purchase
price of milk. The conclusions of the scenario analysis
are similar to the previous case (larger specialized dairy
farm). This means a reduction in direct payments by ap-
proximately half due to the loss of historical payments;
there are no major differences between the scenarios
(the ‘socially oriented’ scenario E, which favours smaller
farms, would be the most favourable for this farm). The
decrease in GM ranges up to 10 % in all scenarios.

The scenario analysis also reveals similar effects on
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the economic performance for the farm that combines
dairy production and beef (6). The estimated baseline
revenue of the farm is about EUR 56000, of which about
EUR 8000 is from CAP payments. GM is estimated at
EUR 32000 per year. Budgetary support represents 14 %
of revenue and 24 % of gross margin. All scenarios sig-
nificantly reduce budgetary support by 30 to 45 %. Here,
too, this is mainly the result of the loss of historical sup-
port. On this farm, changes in budgetary payments lead
to approximately the same changes as on other cattle
farms with milk production, which is again mainly the
result of the loss of historical part of the payments. The
farm has long-term problems with accumulating funds
for investment, and the value of labour inputs relative to
gross margin depends substantially on the level of pur-
chase prices.

On farms with a more extensive production orien-
tation, such as the farm focused on rearing suckler cows
and fattening offspring (7), the share of budgetary pay-
ments in the structure of total revenues (around EUR
85000) is higher, in this case around one fifth, or more
than half of the created margin. All of the envisaged sce-
narios reduce the amount of support due to a general re-
duction in payments and the loss of historical bonuses.
These losses are largest in the ‘social’ scenario E. On the
other hand, the production-oriented scenario (D), with
higher differences between extensive and intensive land
use, approaches the current payment levels the most. The
results of the scenario analysis predict a deterioration in
the economic situation of the farm up to a 15 % reduc-
tion in created gross margin. Dependence on support
is significant, so this type of farm should think strategi-
cally about future production or market orientations that
would lead to a significant increase of revenue (e.g. enter-
ing quality schemes, as well as increasing farm size and/
or production volume).

Among the analysed types of farms, the largest ex-
pected changes in the model of implementing CAP di-
rect payments are found on the farm that is specialised
in fattening (mainly purchased) bulls (8). Estimated rev-
enue is about EUR 112000, of which 14 % is budgetary
payments. Due to high variable costs of such production
laying on purchase of calves, gross margin is low (EUR
25000) and is greatly determined by CAP payments
(64 %). These are largely the result of historical support,
which the reform is abolishing. This is also reflected in
the dramatic reduction in budgetary support for this type
of farm by up to 65 % (scenario E). This type of farm and
its variants are therefore quite endangered. The question
of gradually abolishing historical rights is more than ap-
propriate. Strategic consideration is necessary not only at
the level of the individual farm, but also at the level of the
entire production orientation.
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There are several alternatives in the proposal for the
future CAP payment regime that allow high payments for
production orientations aimed at extensive animal hus-
bandry on grassland. A typical example of such an ori-
entation is the analysed sheep farm (9), whose estimated
revenues in the initial situation amount to EUR 59000,
36000 of which (61 %) stem from budgetary payments.
In the market area, it even operates at a loss, as direct
support exceeds gross margin by 18 %. This is the type
of farm where the biggest differences between scenarios
occur. The simplified scheme (B) increases revenues by
50 % and the environmentally oriented eco-scheme of
scenario C, increases them by as much as 100 %. How-
ever, a different level of payments for different land uses,
which allocates smaller amounts to extensive grassland,
and the socially oriented scenario E, which gives more
to smaller farms, can dramatically reduce payments, by
as much as 80 %. Due to the high level of dependence
on subsidies, the gross margin and thus the viability of
this farming model is highly dependent on the choice of
policy model.

We also included two pig farms in the scenario
analysis. In the first case (10) we are dealing with a crop-
growing farm that supplements its income with breeding
of home-bred piglets at a small scale. The revenues of this
type of farm are estimated at EUR 185000, of which EUR
19000 are area-based direct payments (10 %). The farm
would reach EUR 39000 of GM, with direct payments
amounting to almost half of that value. As in the case of
larger arable farms, policy change is accompanied by the
same effect of the predicted scenario change. Most sup-
port is decreasing, which is especially evident in the so-
cially-oriented scenario that supports smaller farms (E),
while including a farm in an eco-scheme with a weaker
environmental ambition (C,) would lead to a 10 % in-
crease in revenues. Budgetary support is an important,
but not a key factor in maintaining and developing such
farms. The key lies in the level and stability of purchase
prices, as well as in greater technological efficiency, but
especially in economies of scale and improved breeding
productivity parameters.

The second type of pig-rearing farm (11) is marked
by high market sales and consequently has a high yearly
revenue of EUR 285000. Budgetary payments contribute
6 % to this, and represent a quarter in the structure of
GM. Of course, this is a type of farm where the econom-
ic situation can change dramatically very quickly with
changes in the prices of piglets and fatteners. All the sce-
narios in question bring this farm a reduction in support;
from 16 % in the scenario rewarding intensive land use
(D), to a reduction of more than 50 % (due to the size of
the farm) in scenario E. Despite the not-insignificant rev-
enue consequences of CAP income payments, we allow

ourselves the conclusion that the long-term resilience of
this type of farm depends primarily on price ratios in pig
farming, as well as an uninterrupted supply of weaners.

4 CONCLUSIONS

We conducted the research on the income effects of
the various agricultural policy options beyond 2022 by
simulating changes in revenues and variable costs (gross
margin) on selected 11 typical farms. These are types of
farms that are above-average in size, volume of produc-
tion, and most also in production intensity. They are
located in different types of areas (plains, various less
favoured areas). Following the example of the Impact
Assessment that was carried out for the same purpose
for the European Commission (European Commission,
2018b), we developed a set of scenarios that define sim-
plification, environmental orientation, production and
social aspects in line with the possibilities offered by
the European Commission’s proposal for future meas-
ures (European Commission, 2018a) and the 2018 CAP
budget (Matthews, 2020).

4.1 ANALYSIS OF INCOME EFFECTS BY TYPES OF
(SPECIALISED) FARMS

Future changes will lead to a reduction in budget-
ary support in most of the farm types and scenarios
considered. Farms with predominant extensive animal
husbandry on grassland are an exception if a sufficiently
funded income based eco-scheme is introduced. The re-
ductions are mainly the result of a reduction in the 2018
envisaged total amount of available funds, in certain
types also of the abolition of historical payments. Cattle
farms are a story into themselves, where a larger drop in
CAP direct payments is expected due to the loss of his-
torical support, making this decrease an important, per-
haps even key change for cattle-breeding types of farms.
Namely, the current (2015-2020) programming period
was marked by an only gradual adjustment of direct pay-
ments and therefore an important part of the historical
element was still present in 2017. Scenarios for changes
in agricultural policy assume an immediate transition
to equal area-based payments, depending on the type
of measure, but they no longer include top-ups for indi-
vidual farms.

The magnitude of the effects of agricultural policy
on farms’ gross margins is most visible in those sectors
and types of Slovenian agriculture where budgetary
transfers represent the largest revenue item. This defi-
nitely includes beef fattening as well as small ruminant
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production. The situation in these two cases is different,
as the abolition of historical rights affects cattle fattening
the most. In other types there are reductions, but changes
in gross margins can still be managed with appropriate
strategic changes on holdings. Changes in agricultural
policy must therefore be viewed mainly in light of chang-
es in GM, and not so much in terms of what share of
funds an industry or farm type may lose (in absolute or
relative terms). Fruit growing, viticulture, pig farming,
and to a large extent also milk production, can overcome
changes more easily than cattle fattening, for example.

An important message of the results of the scenario
analysis is that, in the discourse on strategic planning of
agricultural policy for the future, more attention needs to
be paid than before to those farm resiliency strengthen-
ing measures that bring qualitative progress in terms of
higher and more stable market revenues. Improvements
in technology are related to this, as are improvements in
farm management and marketing, and not only in prima-
ry agricultural production, but along entire value chains.
Improvements are also needed in risk management. The
proposal for the future CAP predicts the possibility of al-
locating part of the funds of the first pillar (up to 10 %)
for the upgrade of the risk management system. Sectors
that are particularly exposed to production risks (e.g.
viticulture, fruit growing, crop-growing) would benefit
the most from a more ambitious agricultural policy ap-
proach in setting up a risk management system. How-
ever, here we must take into account that the introduc-
tion of risk management support will bring an additional
redistribution of money between sectors or farm types,
which would not significantly impact the economic situ-
ation of most of the types of farms considered.

4.2 SCENARIO ANALYSIS OF INCOME EFFECTS

The scenario with a simplified payment scheme (B)
provides virtually all of the funds of the first pillar in the
form of a single payment. The results on the econom-
ics of production are neither particularly bad nor good.
Because the sum is relatively large, it supports extensive
producers the most, but it also brings some stability for
intensive producers, regardless of orientation. In terms of
agricultural policy, it could be understood as some sort of
support for all producers, who then have to decide what
they will produce. The model of agricultural policy sup-
port would certainly be simplified.

Both ‘green’ scenarios (C, and C,) are based on dif-
ferent types of eco-schemes, depending on how many
resources and for which areas they would be allocated.
The conditions tied to these measures were not explic-
itly modelled, as all conditioning is also associated with
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certain costs, which we could not predict at this stage of
drafting the new policy. Therefore, these particular re-
sults need to be taken with a grain of salt. In some types
of farms (crop-growing and pig farms, to a lesser extent
also milk production) eco-schemes have proved to be
a possible way of compensating for the loss of budget-
ary support. This is logical, because we can direct addi-
tional funds to certain types of holdings with them, but
of course they must also yield certain environmental
results. We must therefore be careful in interpreting the
results of this analysis, which has, however, certainly in-
dicated that the combination of the basic payment and
the appropriate choice of eco-scheme can give sound
economic results.

The production scenario (D) is based on different
levels of payments for different types of land use (exten-
sive uses would receive less, whereas arable land and per-
manent crops, for example, would receive more). Based
on the model results, we are not convinced by this sce-
nario. Extensive grassland was used in the breeding of
small ruminants, and there the effect was seen (correc-
tion of “high” public support for this category of use). For
others, it has brought slightly smaller losses in budgetary
support, but these are not very pronounced. For some
types of farms, the effect is offset because they have di-
versified land-use; otherwise the effect depends on the
degree of differentiation of payment for more extensive
grassland. However, the administrative complexity of
introducing and implementing such a payment system
should not be underestimated.

The social scenario (E) is based on different levels
of payments for different sizes of holdings, as well as on
production-coupled payments, thus supporting smaller
holdings. In this scenario, too, the seekers of solutions to
all issues within the proposed agricultural policy model
find themselves in a trap. Small farms cannot be helped
merely with per-hectare payments. No matter how much
we try to increase these amounts, the total yield is too
poor for this way of farming to be maintained in the long
run. Smaller farms could only be helped by an income
payment, which is a payment per person working on
such farm. This would lead to a radical change, which the
CAP does not envisage at the moment, and the funds for
such plans would also run out very quickly.

4.3 MODEL AND APPROACH

Our scenario analysis also served as a test of the
method and applied approach. It turns out to be useful,
however applied approach needs to be strengthened in
the future by choosing a selection of farms that is wid-
er and more adapted to realistic conditions, which will
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show the full diversity of conditions and variety of poten-
tial effects. The farm model and its basis also need to be
adapted. However, model calculations that are based on
the detailed breakdown of the production function did
turn out to be a good substitute for bookkeeping data.
Due to the weakness of the FADN database in Slove-
nia, which stems from the facts that it does not record
detailed sectoral costs, is practically not used and does
not have sufficiently developed control assessments that
would raise quality, the chosen approach is also the only
feasible one. Such an approach can also be an alternative
for other countries with poorer quality of bookkeeping
data and ought to be tested, but establishing such a sys-
tem does require a great deal of effort and investments.

Regardless of the narrow selection of typical farms
and the limitations of the methodological tool, we esti-
mate that the presented approach enables the implemen-
tation of agri-policy relevant analyses and evaluations.
The scenario analysis of future changes in agricultural
policy provides a broader insight into the extent of
changes and the state of the economic situation of indi-
vidual types and production orientations of farms and
thus of agriculture as a whole. The assessment opens up
new insights and provides an opportunity for in-depth
discussion, which, considering the new, more strategic
and goal-oriented manner of defining measures, could
be important for its future development. The biggest ad-
vantage of this approach is that we assess the redistribu-
tive effects of different direct payment schemes in light
of the total revenues and gross margins, where it is clear
that not all sectors and types within them are equally eco-
nomically dependent on support.

A specific limitation of the proposed approach is
that the microeconomic analysis, by not including fixed
costs, does not take into account the overall financial and
operating situation of a farm, which can have a signifi-
cant impact on its economic situation. If a farm is indebt-
ed, its position is significantly more fragile and budgetary
support is an important part of its liquidity and solvency.
The inability to cover at least the bulk of amortisation
most often occurs with larger and more technologically
demanding types of farms and can be a significant obsta-
cle to a farm’s operation. In the future, it will be necessary
to take this into account and also provide for an analysis
of total costs, taking into account the different levels of
indebtedness of farms.

We did not include agri-environmental and climate
measures and measures to support organic farming in
the analysis. For some of the types of farms considered,
this is an important source of income, sometimes even
more than direct payments. We did not consider them
because future environmental measures are not defined,
but if we simply continued with the same ones as before,

this could yield a wrong picture, while leaving their ac-
tual impact un-analysed.
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