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Abstract: The Latest Common Agricultural Policy reform intends to expand and strengthen environ-
mental and social support and to liberalise the delivery model carried out through strategic planning.
This paper aims to assess the potential impacts of the new CAP reform on the main agricultural
markets in Croatia. The impact assessment is analysed using the AGMEMOD model where, in
addition to the baseline scenario, three scenarios of potential changes are developed and compared
to the baseline. Changes in market patterns (production, yield and net trade) at the end of the
simulated period are compared with the baseline scenario results by 2030. The reduction in support
levels to production, abolishment of voluntary coupled supports and introduction of additional
environmental constraints have a significant impact on the main Croatian agricultural markets. Crop
markets prov to be less dependent on subsidies, so that market pattern changes will not mean the
loss of Croatia’s net export status for soft wheat, maize and soy beans, while barley no longer holds
this status. Livestock sectors, especially beef and dairy, in addition to demonstrating a distinct
lack of competitiveness even before the Croatian accession to the EU, additionally suffer significant
production volume losses along with an increase in imports. Although significant, changes to the
Croatian agricultural market are not dramatic enough to cause a complete production breakdown
by 2030.

Keywords: CAP reform; impact assessment; AGMEMOD; agricultural markets; Croatia

1. Introduction

The Common Agricultural Policy (CAP), since its creation in the 1960 s, has been
in a constant process of reform [1–3]. From a political economy perspective, the CAP
has experienced significant changes in terms of policy targets and instruments due to
external and internal pressures such as international trade, domestic budgetary disputes
and growing environmental and social concerns [4,5]. Successive CAP reforms since
the 1990s have continually diminished the role of market and price policy support, and
the market orientation of the CAP has increased with the implementation of coupled
and decoupled payments [6]. Along with this change, measures became more and more
complex and have started addressing diverse challenges such as environmental issues,
rural development, food quality and safety, market volatility and risks, etc. [5,7].

The latest CAP reform process began in June 2018, when the European Commission
(EC) presented three legislative proposals for the 2021–2027 period [8–10]. Motives for
the current policy change are characterised by a concern for the environment and climate
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(agriculture contributed to 10% of the EU’s overall GHG emissions and is implicated in
soil erosion, water scarcity and pollution, and pressures on wildlife and biodiversity) [11],
although these issues were already addressed in previous CAP cycles with limited success;
the new complement of goals thus contains 9 economic, environmental and social priorities
to be pursued through the policy.

Current CAP environmental measures and their impacts on agricultural production
have been the subject of research by many authors such as Cortignani and Dono [12], who
showed that “greening” under the previous (2013) reform was not very environmentally
beneficial throughout the study area of Southern Italy and that only some farm types
have been affected by farming practice changes. Gocht et al. [3] analyzed the economic
and environmental impacts of greening using the CAPRI model. Results showed that its
economic impacts (land use, production, price and income) are rather small, although
some farm types, crops (fallow land and pulses) and member states may be affected more
significantly; greening will lead simultaneously to a small increase in prices and a small
decrease in production. Bartolini et al. [13] found that agri-environmental-climate schemes
(AECSs) have a significant effect on extensification, but that the provision of environmental
goods differs among the varying levels of payments, which in the authors’ opinion indicates
the necessity of measuring the cost-effectiveness of AECSs.

The last policy proposal put a much greater emphasis on agri-environmental support
in terms of budgetary distribution and result orientation of measures. Political negotiations
from proposal to consensus on the CAP reform were mainly influenced by internal and
global challenges which are related to a smaller budget due to Brexit, demands for improved
efficiency of the policy, increased flexibility of member states in allocating funds, along with
significantly higher environmental and climate goals [14–18]. The new “green architecture”
of the CAP post-2022 includes enhanced conditionality for direct support and eco-schemes
in the first pillar and agri-environmental climate measures in the second pillar. The other
main novelty concerns the introduction of a “New CAP delivery model” which will entail
strategic plans prepared by member states (MSs) to implement both pillars of the policy,
which should enable greater flexibility and efficiency [18,19]. The new delivery model
envisages options for MSs to choose how to direct their national CAP spending in order to
create more targeted measures and result-based policies. This feature will allow MSs to
direct their given CAP budgetary funds to interventions which will support nine priorities
based on quantitatively set targets.

The elaboration of Strategic plans at the national level should be based on evidence
and analytical support systems that would facilitate the selection of the best distribution
of funds and measures to achieve national targets. In order to help decision makers
with their choice, strategic plans with an impact assessment of policy changes need to
be provided, to enable the shift to evidence-based policymaking [20]. The economic and
market perspectives of planning also include the assessment of potential changes in farm
income, land use, supply and demand trends and foreign trade, as well as consideration
of the implications for the politically sensitive issue of national agro-food self-sufficiency.
Very few studies, apart from EC [20], deal with the impacts on agricultural markets by
the post-2022 CAP. Research on the new CAP is mainly focused on how the new policy
will contribute to environmental efficiency or on the effects of agricultural trade on the
environment, accompanied by heavy criticism of “old” policy elements such as production-
coupled payments and direct support [21–25].

The new reform and its related strategic options raise the question of which tools
MSs should use to support their decision-making process in the field of economic impacts.
The use of models in assessing the impact of permanent changes in the CAP is an estab-
lished practice of the European Commission and the scientific community [26]. The most
common tools in such studies are Computable General Equilibrium (CGE) models, Partial
Equilibrium (PE) and Farm management-type models [10,27–31].

The contribution of this research is the application of the Partial equilibrium (PE)
sectoral model AGMEMOD to develop a model-based scenario impact assessment under
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the CAP post-2022 reform with a focus on the main agricultural markets of a single member
state (Croatia). Changes in particular market production and net trade structure at the MS
level due to exogenous changes in policy variables relative to market projections without
policy changes are analysed. The goal of this research is therefore to assess the impact of
different options of implementing new direct payments focusing on stronger or weaker
environmental conditions compared to the “no policy change” scenario.

The paper addresses an important question: What is the extent of the impact of the
stylized model-based policy scenario changes on production and on the net trade structure
within the main Croatian agri-food markets up to 2030, considering a stronger or weaker
environmental focus compared to the “no policy change” scenario? It is hypothesized
that even radical changes in direct payments such as the abolition of voluntary coupled
supports would not lead to a breakdown in the production structure nor to dramatic
changes in production and net trade at the national level up to 2030. On the other hand, an
environmentally strong focused scenario might significantly impact future developments
in some Croatian sectors highly dependent on public support. Our assessment of impacts
will also test the PE sectoral model itself in terms of the model type’s suitability to provide
a plausible model-based assessment.

The structure of the paper is as follows: First, it details the agricultural policy as a
constant process of reforms with outlines of major changes within the new CAP reform,
which is significantly affecting agricultural markets. Then, the specifics of agricultural
policy and agricultural production in Croatia are described, as these features will certainly
importantly influence the choice of national CAP budget spending. Section 2 describes the
methodology, modelling approach and changes to the model in accordance with scenario
details. Scenario results with regard to the impacts of the changes in the budget, instruments
and measures under the new agricultural policy on the main agricultural markets in Croatia
are analysed in Section 3. In light of the results, a discussion regarding the impact of the
new CAP on Croatian agricultural markets up to 2030 and the applicability of PE sectoral
models in such situations is presented in Section 4.

Croatian Agricultural Production and Policy before and after CAP Harmonization

The agricultural sector of Croatia is characterized by a dual structure of agricultural
holdings with a high share of small, technologically inefficient farms with low productivity,
while the production structure favours arable crop production, enabling the country’s
status of net exporter of crops [32–34]. While Croatia was a net exporter of arable crops
even before accession to the EU, its higher competitiveness in crop (primarily cereal and
oilseeds) markets as compared to livestock markets has perpetuated the domination of
crops, whose share of gross agricultural production was 61.5% in 2020 [35].

The total output of the agricultural sector has grown since accession (Figure 1), mainly
as a result of growth in the volume of crop production, while livestock production has
stagnated or recorded negative results, depending on the observed sector. There have
been particularly strong negative production trends found in the main livestock sectors,
especially in the beef, dairy and pig sectors [34,36–39].

Agricultural policy in Croatia is characterized by a relatively short but rather turbulent
path taking place in several stages since independence in 1990 [41]. The first stage entailed
the establishment of market price support and trade protection measures along with sup-
port focused on the reconstruction of production capacities devastated by the war. The next
stage began in the early 2000s and was marked by an increase in budgetary expenditure,
mainly on coupled direct payments to various agri-food sectors. Between 2010 and 2013,
the last stage of intensive CAP harmonization began, at which decoupled payments were
introduced and the list of sectors receiving coupled payments shortened [32].
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Figure 1. Output of the Croatian agricultural sector, 2011–2019, in million EUR [40].

The current policy directed national and EU CAP funds towards direct payments (DP).
An annual DP envelope in the amount of 373 mln. EUR for the period after 2015 was set
according to the 1307/2013 EU regulation [42], which includes national top-ups until 2023,
when CAP direct payments will be financed solely by the EU. In order to further increase
the size of the DP envelope, decision makers decided to transfer funds from the second to
the first pillar in the amount of 15% of the total RD annual envelope, which increased the
annual DP envelope by 49.8 mln. EUR.

A significantly higher amount of national and EU CAP funds is allocated to the first
pillar along with a relatively large share of voluntary coupled support, which is mainly
directed to livestock sectors (beef, dairy and sheep and goat) (Table 1). Such national policy
discourse indicates that policy makers strive to incentivize agri-food market production in
order to achieve self-sufficiency levels.

Table 1. Distribution of 1st Pillar direct payments per measure for Croatia in the period 2015–2020.

Measure Mln. EUR. Share of Envelope (%)

Basic payment 185.94 43.00%
Green payment 129.73 30.00%

Redistributive payment 43.24 10.00%
Young farmers payment 8.65 2.00%

VCS total 64.86 15.00%

Dairy cows 21.36 33%
Beef and veal 13.53 21%
Suckler cows 6.92 11%
Protein crops 8.65 13%

Sheep and goats 5.1 8%
Sugar beet 5.11 8%

Fruit and vegetables 4.19 6%
Total VCS 64.68 100%

Total DP envelope 423.42 100%
VCS = voluntary coupled support; DP = direct payments.

In addition, Croatia was paying out state aid which is not part of the CAP and which
is allowed by the Accession Treaty. This aid was allocated to some sensitive sectors (olives,
olive oil, tobacco, dairy cows and breeding sows). The total annual amount of state aid was
set to 22.3 mln. EUR for a period of three years after accession, when the aid functioned
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as coupled support. Afterwards, these aids were transformed into de minimis support up
to 2020.

2. Materials and Methods

The AGMEMOD (Agricultural Member State Modelling) is an econometric, dynamic,
multi-product and multi-country partial equilibrium model. It is commonly used to
produce medium-term simulations, i.e., market outlooks for key agricultural commodity
markets and policy impact assessments for EU member states and other countries [43]. The
AGMEMOD partnership uses a bottom-up approach, according to which an individual
country-level model (Figure 2) is built as a system of agricultural commodity market sub-
models with country-specific characteristics to be subsequently combined in a composite
EU 27 AGMEMOD model [44,45].
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The Croatian country-level model is a result of the authors’ standalone model, accord-
ing to the AGMEMOD Partnership modelling approach [46]. The supply and demand
balance sheets covering data on production, consumption, imports and exports of the
observed agricultural markets represent the core endogenous data of each commodity
market. National and EU statistical databases for member states were used for the core data.
Sub-models, i.e., commodity market models of the key crop and livestock markets, include
sets of econometrically estimated behavioural equations that display the relationships
of supply and demand. Agricultural commodities are mutually linked via technological
relations on the production side and via complementarity or substitutability relations on
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the consumption side [31]. Econometrically estimated equations were calibrated and then
validated based on expert knowledge and literature. In the relations of supply and demand,
exogenous variables such as specific Croatian political instruments (direct payments in
Croatia during the 2015–2020 period) and macroeconomic variables were incorporated.
CAP instruments are incorporated in a harmonised way, meaning that regional and coupled
payments are recalculated and included as policy price add-ons [47].

The AGMEMOD model explains future production development based on previous
production and stock levels; conversely, previous consumption levels are used to explain
future consumption changes. The development of commodity prices in the Croatian model
is determined by the national price and self-sufficiency ratio for a given commodity linked
with the EU key price and the self-sufficiency ratio of the same commodity. Other variables
included in the Croatian model are time trends (a proxy for technological progress) and
dummy variables (for special policy regulations or quotas). More details on the structure of
the equations involved in the AGMEMOD partnership modelling approach are described
in the work of other authors [46,48,49].

2.1. Modelling Approach

The AGMEMOD modelling approach adopted and used in this research takes into
account the different effects of coupled and decoupled direct payments as well as additional
environmental constraints included in the description of policy instruments [50]. A policy-
harmonised approach within AGMEMOD (Figure 3) enables the recalculation of direct and
coupled payments to form a policy price add-on to specific producer prices, thus creating
a reaction price and gross margins. Changes in the levels of reaction prices and expected
gross margins reflect the impacts of policy change (within the instruments and measures of
the CAP in combination with the market price) on the production structure of the observed
market. The decoupled and coupled payments’ effects on the specific producer price are
determined via multiplier coefficients that represent the share of a particular payment in
reaction prices or expected gross margins. In different scenarios, the regional Single Area
Payments (SAP) multipliers are set differently with the intention to simulate the possible
effects of post-2022 changes to CAP.
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Example of crop and livestock policy price add-on equations:

prct,j = (cpm ∗ cptt,j/max (ahrtj, aht−1,j) + (rpm ∗ rptt)/aht−1,j)/yieldt−1,j (1)
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where cpm and rpm are multipliers of coupled and regional payments, cptt,j is the ceiling
for the total coupled payments envelope for crop culture j, rptt represents the regional
payments envelope, ahrtj represents the reference area for the crop j, and aht−1,j is the
lagged observed area harvested of crop culture j.

prct,i = (cpm ∗ cptt,i)/cctt−1,i + ((rpm ∗ rptt)/aht−1)/ltdt−1/slwt,i (2)

where cctt−1,i represents the number of animals in group i in year t − 1, ltdt−1 is the average
livestock density and slwt,i is the average slaughter weight of animals in group i.

The price add-on (prc) variable is subsequently used in econometrically estimated
equations, for example:

ccti,t = f (ccti,t−1, (pi,t + prci,t), V) i = 1, . . . , n (3)

where ccti,t is the final breeding number of animal species (i), pi,t is the real producer
price for the year t and V is a vector indicating an exogenous variable that can affect the
ending breeding numbers of animal species (i). More details about the policy-harmonised
modelling approach are available in the work of Salputra et al. [47].

For the purposes of the scenario analysis described in the next section, changes take
into account the budgetary changes (decoupled and coupled payments), flexibility between
pillars and SAP multiplier; however, the 2nd pillar measures were not modelled, as these
types of models are not capable of taking them into account. The prices of the analysed
markets were not included into the scenario simulation results, as scenario changes were
applied only to the Croatian stand-alone model and not to the EU 27 model.

2.2. New Policy Scenarios

The assessment of the impact of policy change in different scenarios for the Croatian
agricultural markets made by the AGMEMOD model is based on the reactions of commod-
ity markets to changes in the CAP budget size, policy instruments and multipliers during
the 2023–2030 period, since the current CAP rules are extended until 2023. Next-Generation
EU funds are also included for 2021 and 2022 on national CAP envelopes according to the
EU (NextGenEU) Parliament regulation [51]. To determine the possible impacts of the new
CAP on Croatian agricultural markets, three scenarios related to the baseline scenario were
developed, with an intention to design scenarios based on a multi-tier hierarchy. Levels
in the hierarchy simulate support levels to agricultural producers with regard to the level
of environmental commitment (obligatory and less demanding in lower tiers, and more
voluntary and demanding requirements in higher-tier scenarios).

Baseline scenario—Represents the ‘no policy change’ scenario that serves as a counter-
factual to identify the effects on Croatian agricultural markets and to establish a yardstick
against which policy simulations can be judged. It assumes a continuation of the current
(CAP 2015–2020) budget, and measures and instruments according to EU Council regu-
lations 1307/2013 and 1310/2013 [42,52] (Table 1), with stable climate conditions and no
other exogenous shocks (general economic environment, no extreme weather and disease
outbreaks), with steady demand and yield trends up to 2030. The Single Area Payment
multipliers are set at 0.3.

Tier 1 entry level scenario—Represents a possible national CAP spending direction with
minimal changes in the budgetary and policy framework, retaining the current, mainly
production-market-oriented nature of policy in Croatia (Table 2). This scenario includes
Croatia’s CAP post-2022 budgetary changes according to the new Multi-annual Financial
Framework (MFF) breakdown of national pre-allocated ceilings for direct payments, rural
development (RD) and Next Generation EU for the coming 2021–2027 programming
period [51,53,54]. It is assumed that Croatia will retain the flexibility mechanism that
transfers funds from the European Agricultural Fund for Rural Development (EAFRD) to
the European Agricultural Guarantee Fund (EAGF) in an amount of 5% of the total RD
envelope. Voluntary coupled support is also retained in this scenario, but its total allocation
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is reduced from 15% to 13% of the direct payments envelope. Furthermore, environmental
commitments in this scenario are set to minimal, which means one eco-scheme (25% of
direct payments proposed by the Council). Eco-schemes must entail at least 25% of the DP
envelope; they are mandatory for member states to establish and voluntary for farmers
to participate in, covering farm-level commitments going beyond basic EU requirements
(conditionality). Given that eco-schemes will provide non-market goods or benefits such as
clean water, biodiversity and recreational value, their market effect is difficult to simulate
with PE sectoral models. It is not yet known which eco-scheme Croatia will choose and
what conditions producers will need to meet for it; in order to simulate the market effect
of the eco-scheme, we assumed that at least 50% of producers would be in compliance
with the requirements. Ultimately this means a 12.5% overall reduction of the Croatian
direct payments envelope in the 2023–2030 period. Since this scenario does not include
significant changes in policy instruments, the regional Single Area Payments multiplier
has been set at 0.4. It is suspected that this scenario is supposed to mimic the historical
payments that have a greater production effect [55], assuming that farmers will be more
willing to invest in appropriate production technologies.

Tier 2 mid-level scenario—This scenario is a middle ground between the production- and
environment-focused directions of CAP support. It takes into account the same budgetary
changes of the new MFF, but removes the flexibility between pillars (Table 3). This scenario
assumes the abolishment of voluntary coupled support, since such payments are, in some
ways, in conflict with the new CAP objectives and green ambitions [56]. Some authors also
state that coupled supports disturb fair competition between agri-food sectors, that they
are applied in a very generic way, and that they are focused towards already intensive
livestock sectors, which have a significant environmental impact [24,57]. Environmental
commitments in this scenario are set to medium and eco-schemes are assumed to amount
to 40% of the overall DP budget, which means a 20% overall reduction in the Croatian
direct payments envelope in the 2023–2030 period. Since the environmental commitments
are somewhere between the entry-level and high-level commitment scenarios, the SAP
multiplier coefficient is set at 0.3.

Tier 3 high-level scenario—The focus of this scenario is primarily on environmental com-
mitments, as well as on rural development and societal issues, and less on the production-
oriented approach. It represents the biggest change compared to the baseline scenario, with
a transfer of funds from the DP to the RD envelope, abolishment of VCS, and a high level of
environmental commitment (Table 4). In this scenario, eco-schemes take up 60% of the total
DP envelope, resulting in a 30% total reduction in the total DP envelope. In this scenario,
the SAP multiplier coefficient are lower (0.2) for direct payments, reflecting a smaller effect
of subsidies on production due to the assumption that the policy targets environmental
and societal measures more, which will force producers to adopt more environmentally
friendly production technologies.

The results of the scenario analysis for the main agricultural markets in the Republic
of Croatia are presented for soft wheat, corn, barley and soy beans in the crop area and for
beef and cattle, pork, lamb and sheep, and cow’s milk. These markets made up over 65%
of the total agricultural output in Croatia in 2018 [58].
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Table 2. Tier 1 scenario description of Croatian national CAP post-2022 budgetary changes.

T
IE

R
1

SC
EN

A
R

IO

1st Pillar Direct Payments Envelope (EAGF)

2015–2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

DP envelope (mln. EUR) 373 373 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1

Mechanism of transfer funds
15%

EAFRD to
EAGF

15%
EAFRD to

EAGF

15%
EAFRD to

EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

5% EAFRD
to EAGF

DP envelope after transfer
(mln. EUR) 423.4 436.4 438.9 401.9 401.9 401.9 401.9 401.9 401.9 401.9 401.9

Eco scheme (% of DP budget) - - - 25% 25% 25% 25% 25% 25% 25% 25%
DP budget reduction due to

eco scheme (%) - - - 12.5% 12.5% 12.5% 12.5% 12.5% 12.5% 12.5% 12.5%

Total DP envelope
(mln. EUR) 423.4 436.4 438.9 340.1 340.1 340.1 340.1 340.1 340.1 340.1 340.1

Voluntary coupled support
(% of DP envelope and in

mln. EUR)

15% 15% 15% 13% 13% 13% 13% 13% 13% 13% 13%

64.9 66.9 67.4 48.2 48.2 48.2 48.2 48.2 48.2 48.2 48.2

2nd Pillar Rural Development Envelope (EAFRD)

RD envelope + NextGenEU
(mln. EUR) 332.2 422.8 439.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3

Total RD envelop after
transfer (mln. EUR) 282.3 359.4 373.4 282.4 282.4 282.4 282.4 282.4 282.4 282.4 282.4

EAGF = European Agricultural Guarantee Fund; DP = Direct payments; EAFRD = European Agricultural Fund for Rural Development; RD = Rural development.
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Table 3. Tier 2 scenario description of Croatian national CAP post-2022 budgetary changes.

T
IE

R
2

SC
EN

A
R

IO

1st Pillar Direct Payments Envelope (EAGF)

2015–2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

DP envelope (mln. EUR) 373 373 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1

Mechanism of transfer funds
15%

EAFRD to
EAGF

15%
EAFRD to

EAGF

15%
EAFRD to

EAGF

w/o
transfer

w/o
transfer

w/o
transfer

w/o
transfer

w/o
transfer

w/o
transfer

w/o
transfer

w/o
transfer

DP envelope after transfer
(mln. EUR) 423.4 436.4 438.9 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1

Eco scheme (% of DP budget) - - - 40% 40% 40% 40% 40% 40% 40% 40%
DP budget reduction due to

eco scheme (%) - - - 20% 20% 20% 20% 20% 20% 20% 20%

Total DP envelope
(mln. EUR) 423.4 436.4 438.9 309.7 309.7 309.7 309.7 309.7 309.7 309.7 309.7

Voluntary coupled support
(% of DP envelope and in

mln. EUR)

15% 15% 15% - - - - - - - -

64.9 66.9 67.4 - - - - - - - -

2nd Pillar Rural development envelope (EAFRD)

RD envelope + NextGenEU
(mln. EUR) 332.2 422.8 439.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3

Total RD envelop after
transfer (mln. EUR) 282.3 359.4 373.4 297.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3

EAGF = European Agricultural Guarantee Fund; DP = Direct payments; EAFRD = European Agricultural Fund for Rural Development; RD = Rural development.
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Table 4. Tier 3 scenario description of Croatian national CAP post-2022 budgetary changes.

T
IE

R
3

SC
EN

A
R

IO

1st Pillar Direct Payments Envelope (EAGF)

2015–2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

DP envelope (mln. EUR) 373 373 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1 387.1

Mechanism of transfer funds
15%

EAFRD to
EAGF

15%
EAFRD to

EAGF

15%
EAFRD to

EAGF

15% EAGF
to EAFRD

15% EAGF
to EAFRD

15% EAGF
to EAFRD

15% EAGF
to EAFRD

15% EAGF
to EAFRD

15% EAGF
to EAFRD

15% EAGF
to EAFRD

15% EAGF
to EAFRD

DP envelope after transfer
(mln. EUR) 423.4 436.4 438.9 329 329 329 329 329 329 329 329

Eco scheme (% of DP budget) - - - 60% 60% 60% 60% 60% 60% 60% 60%
DP budget reduction due to

eco scheme (%) - - - 30% 30% 30% 30% 30% 30% 30% 30%

Total DP envelope
(mln. EUR) 423.4 436.4 438.9 230.3 230.3 230.3 230.3 230.3 230.3 230.3 230.3

Voluntary coupled support
(% of DP envelope and in

mln. EUR)

15% 15% 15% - - - - - - - -

64.9 66.9 67.4 - - - - - - - -

2nd Pillar Rural development envelope (EAFRD)

RD envelope + NextGenEU
(mln. EUR) 332.2 422.8 439.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3 297.3

Total RD envelop after
transfer (mln. EUR) 282.3 359.4 373.4 353.5 353.5 353.5 353.5 353.5 353.5 353.5 353.5

EAGF = European Agricultural Guarantee Fund; DP = Direct payments; EAFRD = European Agricultural Fund for Rural Development; RD = Rural development.
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3. Results
3.1. Crop Market Simulation Results

The share of crop production in Croatian agriculture after EU accession is around
60% (40% of which are cereals). Competitive crop production is a consequence of a long
tradition of production, suitable natural resources, and technological progress, which is
manifested through an increase in quality but also yields, which are converging towards
the EU average, resulting in a net trade surplus in the cereal and oilseed markets [33].

Results of the baseline scenario, in which the current CAP 2015–2020 measures con-
tinue up to 2030, confirm such findings and indicate an overall increase in crop production
volumes (Table 5), based especially on increases in yields, while the sown areas do not
change significantly.

Under all three scenarios, the values of the modelled variables (crop market patterns)
are all lower compared to the baseline scenario, though still higher as compared to 2018—
growing at different speeds depending on the scenario. As expected, the tier 1 entry-level
scenario demonstrates the smallest changes within the observed key crop markets (produc-
tion of soft wheat −4%; barley −2.8%; maize −5.6%; soy beans −4.7%), while the biggest
changes in market outcomes, especially in production and net export quantities, occur
under the tier 3 high-level environmental commitment scenario, which assumes substantial
CAP budgetary, measure and instrument adjustments combined with greater environmen-
tal requirements for budgetary support when compared to the baseline (production of soft
wheat −13%; barley −11.2%; maize −16.4%; soy beans −15.5%).

The scenario with small budgetary changes and minimal environmental commitments
indicates a slight reduction in net trade and production volumes, while the scenario with
the most radical changes in terms of substantial DP budgetary cuts and high environmental
commitments shows a moderate negative effect on simulated market indicators. In all
scenarios, Croatia remains a net exporter in all observed crop markets, with higher net ex-
ports at the end of the simulated period compared to the historical period. Such simulation
results may indicate that the main crop sectors in Croatia are not that dependent on high
levels of public support and are competitive at least in a regional context.

3.2. Livestock Market Simulation Results

In contrast with the crop sectors, livestock markets stagnate or even decline with
respect to production quantities under the baseline scenario (Table 6). As is the case in
many new member states, beef production is declining, as are the numbers of dairy cows,
while increases in milk yields are observed [44,59]. The Croatian beef and dairy baseline
results follow this pattern as well, with shrinking animal herds (dairy −33% and beef cattle
−10.2%) and an expected decrease in beef (−29.7%) and milk production (−18.3%). The
reduction in the number of dairy cows and a changing breeding structure are also connected
with the increase in milk yields (21.25%). Of the other considered livestock markets, pork as
well as lamb and sheep will experience a slight growth, reflected by increased live animal
numbers and in growing meat production under the baseline scenario. However, under
the given modelling assumptions, Croatia will remain a net importer of all the considered
livestock products until 2030, while imports of beef and dairy products are expected
to grow.
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Table 5. AGMEMOD simulation results for the main Croatian crop markets.

. Baseline Tier 1 Tier 2 Tier 3

2018 2030 2030
Diff. between
baseline and
scenario %

2030
Diff. between
baseline and
scenario %

2030
Diff. between
baseline and
scenario %

Soft wheat

Area (1000 ha) 135.71 147.51 145.05 −1.7% 144.7 −2% 141.9 −4%
Production (1000 t) 738.36 925.14 888.38 −4.0% 862.7533 −7% 804.25 −13%

Yield (t/ha) 5.4 6.3 6.1 −2.3% 5.9 −6% 5.7 −10%
Net exports (1000 t) 402.34 560.27 537.06 −4.1% 513.88 −8% 467.80 −17%

Barley

Area (1000 ha) 50.99 50.18 49.95 −0.4% 49.86 −0.6% 48.51 −3.3%
Production (1000 t) 227.52 261.55 254.13 −2.8% 247.04 −5.5% 232.25 −11.2%

Yield (t/ha) 4.5 5.2 5.1 −2.4% 5.0 −5.0% 4.79 −8.1%
Net exports (1000 t) 14.40 40.38 38.26 −5.3% 36.67 −9.2% 29.97 −25.8%

Maize

Area (1000 ha) 235.49 244.64 241.79 −1.2% 240.96 −1.5% 240.49 −1.7%
Production (1000 t) 2147.28 2498.02 2358.39 −5.6% 2247.54 −10.0% 2087.89 −16.4%

Yield (t/ha) 9.1 10.2 9.7 −4.5% 9.3 −9.3% 8.6 −15.3%
Net exports (1000 t) 563.12 1098.0 1028.92 −6.3% 956.19 −12.9% 809.493 −26.3%

Soybeans

Area (1000 ha) 87.00 94.98 94.04 −1.0% 93.66 −1.4% 91.97 −3.2%
Production (1000 t) 230.55 328.62 313.13 −4.7% 298.96 −9.0% 277.66 −15.5%

Yield (t/ha) 2.6 3.5 3.3 −3.8% 3.2 −7.7% 3.0 −12.7%
Net exports (1000 t) 158.24 211.03 196.88 −6.7% 177.97 −15.7% 154.85 −26.6%
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Table 6. AGMEMOD simulation results for the main Croatian livestock markets.

Baseline Tier 1 Tier 2 Tier 3

2018 2030 2030
Diff. between
baseline and
scenario %

2030
Diff. between
baseline and
scenario %

2030
Diff. between
baseline and
scenario %

Beef & cattle

Live animals (1000 heads) 454.00 412.15 398.83 −3.2% 365.09 −11.4% 357.8 −13%
Production (1000 t) 45.74 35.28 31.78 −9.9% 28.62 −18.9% 27.89 −21%
Net exports (1000 t) −8.13 −27.80 −32.28 −16.1% −35.10 −26.3% −36.28 −30%

Pork & pig

Live animals (1000 heads) 1074.82 1188.38 1188.21 −0.01% 1170.00 −1.5% 1157.72 −2.6%
Production (1000 t) 115.19 140.53 140.45 −0.1% 135.57 −3.5% 133.12 −5.3%
Net exports (1000 t) −98.62 −77.23 −77.5 −0.3% −81.3 −5.3% −83.24 −7.8%

Lamb & sheep

Live animals (1000 heads) 642.88 736.11 707.25 −3.9% 639.35 −13.1% 614.85 −16.5%
Production (1000 t) 5.48 6.82 6.21 −8.9% 5.45 −20.1% 5.37 −21.3%
Net exports (1000 t) −1.07 −1.62 −1.89 −16.6% −2.2 −37.2% −2.3 −43.1%

Cow’s milk

Dairy cows (1000 heads) 136.27 90.84 86.16 −5.2% 81.43 −10.4% 80.71 −11.2%
Production (1000 t) 656.87 556.04 515.24 −7.3% 475.77 −14.4% 456.96 −17.8%

Yield (kg/cow) 4820.34 6121.09 5979.69 −2.3% 5842.94 −4.5% 5791.79 −5.4%
Net exports (1000 t) −88.51 −153.87 −177.87 −15.6% −203.55 −32.3% −224.17 −45.7%
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Due to low competitiveness, the Croatian livestock sector does not show any real
potential for growth under the three new policy scenario simulations. On the contrary,
all three scenario simulation results indicate a decrease in the observed market indicators
compared to the baseline, and in the mid-level and high-level environmental commitment
scenarios, the impact of new policy elements is quite significant in the beef, dairy, lamb
and sheep markets.

As expected, the tier 3 scenario has the greatest impact on livestock markets in all
observed markets except the pork market, which exhibits a minor change in all scenarios.
Beef, dairy, lamb and sheep markets suffer a significant impact under tier 2 and tier 3
scenarios, reflected by a decrease in the number of live animals and production quantities,
compared to the baseline and historical data. The reason for such negative simulated trends
is most likely that, at the moment, these sectors are subject to coupled support provided
by the current agricultural policy in Croatia; reducing or abolishing these payments will
have a negative impact on production and generally on self-sufficiency levels in these
commodities by 2030.

The pork market shows only minor changes in market pattern developments under
all scenarios. The reason may not lie in the resilience and competitiveness of Croatian pork
producers, but is more likely explained by the fact that the pork market, like in other EU
member states, is not a recipient of direct payments.

4. Discussion

The assessment of the impacts of the implementation of the CAP post-2022 policy
in Croatia confirms the utility of conducting analyses at the MS level, wherein specific
solutions tailored to national priorities could be considered. In this paper, we focused on
the impacts stemming from different potential options in the future policy area of Croatian
agricultural policy. We analysed three scenarios and focused on the two extreme options
that arise from the options available to MSs under the new CAP framework. One represents
a course that entails minimal changes in the choice of measures and distribution of funds,
while the other shows a very significant shift in policy direction in support of achieving
ambitious environmental goals and addressing societal concerns. Market developments
caused by changes in policy were demonstrated by means of simulated changes in the main
agricultural policy indicators in the observed agri-food markets, i.e., production, yield and
net trade, by 2030 [60]. A “no policy change” scenario (baseline) was compared with three
stylised multi-tier hierarchical scenario simulations of possible future policy directions in
Croatia, which can serve as a useful component for policy makers’ strategic planning.

The results were certainly expected in terms of current trends and policy design
that relate to the production-focused and market-oriented CAP support in the current
programming period (2015–2020) in Croatia. This also applies to the results of the less
production-focused and more environmentally constrained scenario. Namely, Croatia has
achieved sufficient levels of competitiveness in crop markets, and higher environmental
commitments and constraints may only slow down productivity by 2030. On the other
hand, livestock sectors under environmentally demanding scenarios suffer additional
production losses compared to the baseline simulation results.

The level of environmental and climate ambition that EU farmers will be asked to meet
under the new CAP is defined; however, there are only some scenario projections available
from the impact assessment. The CAPRI analysis conducted in support of the Commission
impact assessment showed that lowering the share of direct payments allocated to basic
income support affects different sectors with different levels of intensity [10]. It has a
strong effect on cattle, crop, sheep and olive producers because direct payments represent
a large share of their income (cattle and sheep sectors are even more sensitive due to
coupled support). Niemi and Kettunen [31], using AGMEMOD to create different new
policy scenarios, concluded that CAP policy reforms would result in a small reduction in
production levels in Finland, while a larger decrease would occur in farm incomes as a
result of cuts to support.
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Similar impacts can also be confirmed by our own research, especially within Croatian
livestock markets, which are generally uncompetitive [32,36,37,61]. The simulated results
indicate that any further reduction in direct support (especially VCS) without changes in
technology and investment in farms could cause a significant production drop, especially in
beef and dairy. Negative trends in most livestock sectors (where quantity and value-added
products are lacking) pose a major challenge to policy makers; they are presented with
the conundrum of satisfying domestic producers and consumers while simultaneously
addressing new societal demands, such as strengthening the ecological focus of the pol-
icy [60]. As Matthews [60] states that the results of the impact assessment simulation
suggest that removing coupled support would lead to an increase in the milk supply, as the
yield increase outweighs the herd size reduction at the EU level. This may be the case at the
EU level in general, but is not necessarily so at the MS level, as demonstrated in the case of
Croatia, where modelling results show that the reduction in total support and abolition
of coupled support would have a significant negative effect on the beef and dairy sector.
It is to be expected that Croatian policy makers will try to keep such types of support
in the next programming period and will try to substantiate their decision with studies
like Cortignani and Dono [12], in which the authors, using a PMP model, concluded that
coupled payments, along with greening practices, have a larger impact and are effective in
achieving production goals.

In general, the results of our scenario analyses confirm the hypothesis that even
radical changes in the agricultural budget and measures with regard to environmental
commitment would not lead to dramatic changes in production (structural breakdowns)
and net trade by the end of the simulated period. Croatia would remain a net exporter
in the main crop markets, where additional environmental commitments would slow the
convergence of productivity with the EU average, as well as a net importer of the main
livestock products with a significantly lower degree of national self-sufficiency.

Market impact analysis of the new policy at MS levels is lacking, and the presented
results can help to understand the direction in which the strategic decisions of decision-
makers will be implemented. Model-based assessments of the impact of implementation
choices can contribute to steering the disbursements under CAP national budgets towards
achieving the new environmental and social goals of the CAP.

The scenario analysis was determined by the selection of the tool applied. This
means that the assessment was made using the PE AGMEMOD model, which is primarily
intended for market and trade analyses. The main advantage of AGMEMOD as a PE
sectoral model is that the implementation of a policy-harmonised approach enables the
linking or de-linking of a specific policy instrument to or from a particular agricultural
commodity. This feature allows for a quantitative analysis of the influence of policy
changes on markets and the production structure of the observed agricultural markets. By
comparing the results of the policy change with the baseline scenario, it can be determined
which changes are driven by CAP measures, stronger environmental ambitions, abolition
of VCS and reductions in production-related area payments, as all have significant impacts
on agricultural markets in Croatia.

However, the modelling results should be taken with caution and cannot be the only
and final reason for decision-makers to decide which measures to select. The first reason
for this is the limited data quality for Croatia in the model itself, as the data provided by
the national statistical bureau can often be distorted and inaccurate in the experience of
the authors of this paper. Furthermore, the important impacts of income, environmental
and social measures under the rural development policy are not included as this type of
model is unable to incorporate such type of impacts and measures. Incorporating these
policies remains an important challenge for model builders in the future. In addition to the
above, the modelling approach is incapable of including volatile changes in production
and the prices of agricultural products in model output variables, which raises the need for
a stochastic simulation approach. When looking at the CAP reform and its specifics in the
next programming period, we should be extremely cautious. Therefore, strategic planning
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should be combined with an assessment of different economic models and various other
methods of agricultural policy assessment.

AGMEMOD as a PE sectoral model, primarily intended for market and trade analyses,
has proven to be an appropriate tool in terms of assessing the market effects of changing
budget size and changes in the level of coupled support as part of the new CAP reform.
On the other hand, aggregate results do not show changes at the farm level, second pillar
measures are not included, and the impacts of measures not targeted towards income
maximization but towards ensuring nonmarket/public goods are difficult to simulate.
Therefore, it is essential that the selected pool of quantitative tools to support decision-
making should include all key indicators and that impact assessments should include
broad approaches.
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