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Abstract Agroforestry systems represent a multi-
functional land-use approach capable of enhancing
numerous ecosystem services, including biodiver-
sity, soil conservation, and climate resilience, as well
as promoting farm income diversification by foster-
ing sustainable quality production. However, despite
active policy support since 2007 under the Common
Agricultural Policy (CAP), their adoption in Italy
remains limited. This study investigates the reasons
behind the low uptake of agroforestry measures across
three CAP programming periods through a sequen-
tial mixed-method design. It begins with a financial
and policy analysis to delineate the implementation
framework, followed by survey-based econometric
modeling to explore behavioural and institutional
factors involved.The financial analysis reveals a nar-
row implementation framework and low expenditure
levels, with only a few regions effectively activating
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the agroforestry measures. The survey results further
highlight the behavioural and institutional constraints
shaping participation: awareness, technical capacity,
and direct experience are associated with a higher
willingness to apply, whereas limited knowledge,
bureaucratic complexity, and perceived inadequacy of
financial support are frequently reported as key barri-
ers. Strengthening training, communication, and pol-
icy coherence could therefore promote agroforestry
adoption in future CAP cycles.
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Graphical abstract

Agroforestry systems Measures in Italy:
an explorative analysis of policy effectiveness

Research Question :

To what extent have Agroforestry measures been activated and funded in Italy, and what barriers hinder their effectiveness?
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Introduction

Agroforestry (AF) is among the oldest land-use sys-
tems, originally practiced as a subsistence strategy
integrating trees, crops, and livestock within the same
landscape (Nair 1985).

Over time, the scientific community has system-
atically defined AF systems as diverse land-use con-
figurations encompassing multiple typologies, whose
structure and composition vary according to ecologi-
cal, cultural, and socioeconomic contexts, as well as
the specific tree and crop species cultivated across
regions (Jose 2009; Mosquera-Losada et al. 2018).

Despite their long-standing tradition, AF systems
have experienced a sharp decline in Europe since
the early decades of the twentieth century, primar-
ily driven by the spread of extensive agriculture,
the Green Revolution, and the abandonment of mar-
ginal lands, which favored simplified and specialized
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agricultural systems aimed at maximizing crop yields
(King 1987; Ferrario 2021; Varela et al. 2022; Wat-
son et al. 2020). This shift contributed to significant
territorial and social challenges, including the loss of
biological and landscape diversity, increased vulner-
ability to erosion and hydrogeological instability, and
the erosion of traditional knowledge and cultural her-
itage (Vang Rasmussen et al. 2024).

However, in recent decades, AF systems have
regained prominence in research and policy agendas
due to their capacity to deliver multiple ecosystem
services, such as carbon sequestration, biodiversity
conservation, soil protection and fertility, animal wel-
fare, and the provision of diversified and aesthetically
valuable rural landscapes (Paris et al. 2019; Hernan-
dez-Morcillo et al. 2018; Mosquera-Losada et al.
2018; Torralba et al. 2016; Smith et al. 2022; Mele
et al. 2019). AF systems are increasingly recognized
as a pathway toward sustainable and resilient forms
of intensive agriculture (Graves et al. 2017; Kay et al.
2019), playing a critical role in both climate change
mitigation and adaptation. Their ability to withstand
and recover from natural and anthropogenic distur-
bances (Vidals et al. 2023) and their contribution to
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“sustainable intensification” make them a strategic
land-use option for the future of agriculture (Euro-
pean Parliament 2020). Furthermore, AF systems can
enhance the economic and cultural value of rural and
inner areas by supporting high-quality local prod-
ucts and fostering territorial cohesion (EIP-AGRI
2017; FAO 2022). By diversifying farm income, they
strengthen rural economies and improve farm resil-
ience to yield variability, while promoting multifunc-
tionality (Paris et al. 2019; Lin 2011).

For these many reasons, at the European level AF
systems have gained renewed political relevance,
being explicitly acknowledged in major policy frame-
works such as the EU Biodiversity Strategy for 2030,
the European Green Deal, and the Nature Restoration
Law (European Commission 2019; 2020a, b). Within
the Common Agricultural Policy (CAP), financial
support for AF systems has been available since the
2007-2013 programming period and continues under
the current CAP 2023-2027, which provides fund-
ing for both the establishment and maintenance of
AF systems (Mosquera-Losada et al. 2018; EU CAP
Network 2023). Nevertheless, this support has not
achieved the expected success, both at the European
level and in Italy (Lawson 2023; Rivieccio 2023).

In Italy, AF occupies a unique position at the
intersection of historical tradition and innovation yet
remains marginal within agricultural policy frame-
works (Le et al. 2025). Current estimates indicate that
AF systems cover approximately 12.90% out of the
total Utilized Agricultural Area (UAA)! (Chiaraba-
glio et al. 2023).

Pioneering studies have highlighted the poten-
tial of silvoarable systems within the framework of
the CAP, while also pointing to uncertainties related
to management constraints, investment costs, and
reductions in direct payments associated with tree
presence on agricultural land (Pisanelli et al. 2012).
Stakeholders acknowledge the broad productive and
environmental benefits of AF systems but emphasize
management complexity and bureaucratic burdens
as major obstacles (Camilli et al. 2018). Paris et al.
(2019) further note that CAP measures often favor
monoculture systems at the expense of integrated
practices such as AF.

! Equal to 1.6 million hectares out of 12.4 million hectares
(ISTAT 2024).

Recent case studies on innovative systems -such as
olive trees intercropped with wild asparagus- demon-
strate advantages in terms of overall productivity and
profitability, although they require higher labor inputs
(Rezgui et al. 2024).

Overall, interest in AF as a tool for sustainable
agriculture is growing, particularly in rural areas;
however, its diffusion remains constrained by eco-
nomic, administrative, and political barriers.

However, while CAP support for AF has for-
mally been available across successive programming
periods, a systematic and up-to-date assessment of
how these measures have been implemented in Italy
remains lacking. In particular, limited attention has
been devoted to examining the degree of activation
across regions, the financial resources effectively
committed and spent, and the heterogeneity in design
and support intensity resulting from regional imple-
mentation. Given the decentralized governance struc-
ture of the CAP in Italy, where Regions play a key
role in measure activation and design, an updated
and comparative overview is essential to determine
whether limited uptake reflects insufficient policy
deployment, restrictive eligibility criteria, or broader
structural constraints.

A substantial body of literature has examined the
adoption of sustainable agricultural practices and
agri-environmental schemes, highlighting the role of
structural farm characteristics, human capital, infor-
mation access, transaction costs, social, cultural and
behavioural factors shaping participation decisions
(e.g., Pannell et al. 2006; Knowler & Bradshaw 2007;
Prokopy et al. 2008; Dessart et al. 2019).

However, while a growing body of literature has
examined the adoption of sustainable agricultural
practices, evidence focusing on CAP AF measures in
Italy remains limited, particularly from a behavioural
and institutional perspective (Tranchina et al. 2024;
Mosquera-Losada et al. 2023). Existing studies on AF
in Italy have primarily emphasized ecological perfor-
mance or farm-level profitability, whereas fewer con-
tributions have jointly analysed policy implementa-
tion patterns and participation constraints within the
Italian CAP governance setting.

This study contributes to the literature on AF
policy and uptake in Italy in three main ways. First,
it provides the first systematic and updated assess-
ment of the activation, financial allocation, and
budget execution of CAP AF measures across all
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Italian Regions, highlighting the heterogeneity of
implementation within a decentralized governance
framework. Second, it complements this institutional
analysis with survey-based evidence on farmers’ will-
ingness to apply for AF support, identifying the fac-
tors associated with participation. Third, by integrat-
ing these two perspectives, the study shows how the
limited uptake of AF measures in Italy emerges from
the interaction between regional policy design and
farmer-level constraints, rather than from technical or
ecological considerations alone.

Against this backdrop, the present study pursues
two main objectives: (i) to provide an updated over-
view of the level of economic and financial support
allocated to AF systems under the CAP and their
implementation across the Italian territory; and (ii)
to investigate, in light of the limited uptake recorded
nationwide, the underlying reasons for the modest
success of these support measures through surveys
with two stakeholder groups, aiming to identify latent
barriers and outline potential adjustments for future
CAP programming.

The two components are designed to be comple-
mentary: the policy analysis provides the institutional
and financial “diagnosis” of implementation, while
the survey evidence helps explain the observed low
uptake.

Materials and methods

The study adopts a two-stage empirical strategy based
on a sequential multi-source research design where
the second phase is explicitly used to interpret and
explain the patterns observed in the first phase. In
Phase 1, we compiled and analysed administrative
and program-level data to provide an updated and
systematic assessment of the economic and financial
support allocated to AF under the CAP and its imple-
mentation across the Italian territory. In particular,
this phase quantifies the amount of financial support,
uptake levels, and their territorial distribution over
time.

Building on these results, Phase 2 investigates
the drivers of low uptake by collecting primary evi-
dence from regional administrators and agricultural
and forestry entrepreneurs through a structured sur-
vey complemented by semi-structured interviews.
Quantitative and qualitative evidence is used to
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identify informational, institutional, and procedural
constraints (e.g., latent barriers, implementation bot-
tlenecks, and perception gaps) that can plausibly
account for the limited participation documented in
Phase 1.

Analysis of policy funding on agroforestry systems

This section provides a document-based policy anal-
ysis of the implementation of AF support measures
in Italy under the CAP, focusing on official regional
programming and implementation documents across
three programming periods. The policy analysis
covers the three CAP programming frameworks in
which support for AF has been implemented in Italy:
2007-2013 and 2014-2022 and 2023-2027. In these
programming periods are defined the legal basis, eli-
gibility rules, and budget allocations for rural devel-
opment Measures and, from 2023 onwards, the Inter-
ventions of CAP Strategic Plan, thereby shaping both
the design and the actual activation of AF support at
regional level.

The analysis is based on the regional official policy
and implementation documents made available for
each programming period, applying consistent crite-
ria related to the regulatory framework, intervention
design, financial architecture, and regional imple-
mentation choices. Specifically, we consider: (i) the
2007-2013 rural development programming period
under Council Regulation (EC) No 1698/2005; (ii)
the 2014-2020 period under Regulation (EU) No
1305/2013, including the 2021-2022 transitional
extension established by Regulation (EU) 2020/2220;
and (iii) the 2023-2027 Italian CAP Strategic Plan
framework under Regulation (EU) 2021/2115, with
financing, management and monitoring rules set by
Regulation (EU) 2021/2116.

For the 2007-2013 and 2014-2022 periods, the
analysis draws on the Annual Implementation Report
(AIR). This dataset includes information on regional
activation decisions, financial allocations, eligibility
requirements, operational rules, and expenditure pro-
gress for AF measures.

For the 2023-2027 period, the analysis is based
on the Italian CAP Strategic Plan, examining the
intervention design, financial distribution, eligibil-
ity framework, and regionalisation mechanisms that
shape the current configuration of AF support. All
policy documents were collected at the regional level
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for the 21 Italian Managing Authorities (19 Regions
and 2 Autonomous Provinces) for the years in which
AF support was available under the Rural Develop-
ment Programme and CAP frameworks: Measure
2.2.2—first establishment of agroforestry systems on
agricultural land (2007-2013), Sub-measure 8.2—
support for establishment and maintenance of AF
systems (2014-2020, including the 2021-2022 transi-
tional period, with payments eligible until 2024), and
Interventions SRA28.3 and SRD05.3 (2023-2027)
which respectively support the maintenance and the
establishment of AF systems on agricultural land.
Specifically, the analysis includes: (i) regional calls
for applications/tenders and their annexes (technical
specifications, application forms, scoring grids), and
(i) Annual Implementation Reports (AIR), which
were used to reconstruct financial execution and
uptake across regions and programming periods.

Based on data from the AIR, the analysis examines
variations in subsidy types and intensity, selection
criteria, and eligibility requirements across regions,
with the purpose of evaluating how regional authori-
ties interpreted and operationalized EU guidelines in
adapting them to local territorial, environmental, and
socio-economic conditions.

Data collection for the survey

Considering the limited success of AF systems sup-
port measures, this study aimed to investigate more
deeply the underlying reasons for the lack of par-
ticipation, as well as the conditions that could foster
greater future engagement. To this end, an empirical
approach was developed based on two distinct ques-
tionnaires, addressed respectively to regional admin-
istrators (Regional Questionnaire, RQ) and to agri-
cultural and forestry entrepreneurs (Entrepreneurs
Questionnaire, EQ), with the aim of obtaining a mul-
tilevel understanding of the phenomenon.

The survey was carried out over the course of 2024
and resulted in a total of 121 completed question-
naires, including 28 responses from regional admin-
istrators and 93 responses from agricultural and for-
estry entrepreneurs.

The sample of agricultural and forestry entrepre-
neurs was obtained through voluntary participation
using online distribution channels, institutional con-
tacts, professional networks, and stakeholder mail-
ing lists. As a consequence, the sample represents a

convenience sample rather than a probabilistic one.
Due to the absence of a predefined sampling frame, it
is not possible to compute a response rate.

Given the voluntary nature of participation, the
sample may be subject to self-selection bias, as
respondents who are more interested in AF or envi-
ronmental practices may have been more likely to
participate in the survey.

Although it cannot be considered statistically rep-
resentative of the entire population of Italian agricul-
tural and forestry entrepreneurs, it includes respond-
ents from different geographical areas and farm
contexts. Consequently, the results should be inter-
preted as exploratory evidence providing insights into
potential participation dynamics and perceived barri-
ers, rather than as statistically generalizable estimates
for the whole population.

Preliminarily, some exploratory qualitative semi-
structured interviews with regional administrators,
AF experts, and farmers were carried out in two dif-
ferent steps in order to design the questionnaires.

Following the approach provided by Graneheim
and Lundman (2004), the interviews were registered
upon the consent of the interviewees, transcribed,
and content analysis was performed. The qualitative
analysis was used in an exploratory phase to identify
recurrent themes, perceived barriers, and key dimen-
sions related to AF adoption and policy implementa-
tion, which informed the structure and wording of the
survey questionnaires.

The two questionnaires share several common sec-
tions: information about personal details, AF knowl-
edge, interest and actual presence, and future perspec-
tive for AF. Instead, the special part is different for
the two targets, as described in the paragraph below.

Regional administrators questionnaire (RQ)

The branching and semi-structured questionnaire
addressed to regional administration representatives
was designed to collect both descriptive information
(e.g., regional regulations, support instruments, the
role of Rural Development programs) and subjective
evaluations (e.g., perceived obstacles, strategic priori-
ties, future opportunities).

The questions included both closed-ended items
as well as open-ended questions aimed at gathering
opinions and qualitative comments.

@ Springer
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Table 1 Description of the variables included into econometric model
Variable name Description Variable type

Dependent variable

Willing_to_apply_AF Willingness to apply calls for AF measures

Explanatory variables

Gender Indicate the gender of the respondents

Training Indicate if the respondent has participated in training/information
activities on AF

Experience The farm had or currently has land managed under AF systems

Association Membership in a farmers’ association

Perceived_benefits
benefits

Control variables

Mean of responses to the 7 Likert-scale items on knowledge of AF

Dummy (“No”=0; “Yes”=1)

Dummy (“Male” =0; “Female”=1)
Dummy (“No”=0; “Yes”=1)

Dummy (“No”=0; “Yes”=1)
Dummy (“No”=0; “Yes”=1)
Continuous (Likert scale 1—4)

Categorical (i.macroarea)

Categorical (i.morphology)

Macroarea Geographical area where the respondent from (North, Central, South)

Morphology Predominant territorial morphology of the area where farm managed
by the respondents is located (Mountain, Hill, Plain)

Altitude

Mean altitude of the farm area, calculated as the average of the mini-

Continuous (numeric)

mum and maximum elevations indicated by the respondents

(m a.s.l.)

Regional authorities were asked to describe their
approach to AF systems across the different CAP
programming periods (I: 2007-2013, II: 2014-2022,
III: 2023-2027) in order to better understand why and
how each region acted to promote the diffusion of AF
systems, and how these actions evolved over time. In
particular, when AF measures had been activated in
a given region, respondents were invited to provide
details on the resources allocated, the perceived out-
comes, and the main limitations encountered. Con-
versely, in cases where AF measures had not been
activated, they were asked to explain the reasons
underlying this decision.

Agricultural and forestry entrepreneurs questionnaire

(EQ)

This questionnaire was administered to farm owners
as well as to technicians, consultants, and collabora-
tors of Italian agricultural and forestry enterprises.
The objective was to investigate the factors influenc-
ing the willingness to apply for public calls under the
current CAP programming period (2023-2027), with
particular reference to measures supporting the estab-
lishment and management of AF systems.

The first section of the questionnaire included
sociodemographic variables (gender, role within the
enterprise), territorial variables (region, predominant
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territorial morphology, minimum and maximum
altitude).

The second section focused on assessing the per-
ceived benefits of AF, measured through questions
concerning the restoration of traditional systems,
production diversification, income diversification,
climate change mitigation, biodiversity conservation,
increased soil fertility, and erosion control. Additional
questions explored previous experience with AF
adoption, membership in professional associations,
participation in training or information initiatives on
AF, and opinions regarding the need for public inter-
vention to support the sector.

Empirical strategy
Descriptive financial analysis

The financial analysis is descriptive in nature and is
based on administrative data drawn from official pol-
icy and implementation documents, including Annual
Implementation Reports (AIR) and regional program-
ming documents. It focuses on the allocation and
execution of public resources for AF measures, exam-
ining programmed and spent financial resources, the
regional activation of measures, and their evolution
across successive CAP programming periods.
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This analysis is used to assess the degree of pol-
icy implementation and uptake at the regional and
national levels, thereby providing the contextual
framework within which the subsequent empirical
analysis investigates the behavioural and institutional
drivers of participation. In this sense, the financial
assessment is not intended as an end in itself, but
rather as a necessary step to document how AF sup-
port has been operationalised in practice and to frame
the patterns of limited uptake observed across pro-
gramming periods.

By outlining the level and evolution of financial
allocations, the heterogeneity of regional implemen-
tation choices, and actual expenditure over time, the
descriptive analysis provides an updated and system-
atic overview of the policy framework supporting
AF systems under the CAP. This contextual evidence
informs and supports the second research phase,
which represents the core analytical contribution of
the study, by allowing the observed implementation
outcomes to be interpreted in light of stakeholders’
perceptions, institutional settings, and decision-mak-
ing processes.

Econometric analysis

For the analysis of farmers’ data, we employed an
econometric approach to identify the factors associ-
ated with potential future policy take-up for AF and,
indirectly, with adoption under a subsidised scenario.
Specifically, we estimated a binary Logit model
(using STATA software) where the dependent vari-
able captures the respondent’s intention to apply for
aregional CAP call supporting the establishment and/
or management of AF systems in the 2023-2027 pro-
gramming period.

The variable was constructed from the survey
item: “If, in the new 2023-2027 programming period,
your Region were to activate measures supporting the
establishment and management of agroforestry sys-
tems, would you consider applying for the calls?”.

Accordingly, the model explains the probability of
being willing (vs. unwilling) to apply for such support
as a function of a set of explanatory variables.

In the literature, similar approaches have been
used by Neupane et al. (2002) and Tega and Bojago
(2024), who investigated the determinants of AF
practices adoption by farmers in Nepal and Ethiopia,
respectively.

The description of the variables included in the
econometric model and their descriptive statistics are
presented in Tables 1 and 2, respectively. This analy-
sis serves as an exploratory tool to identify the indi-
vidual, farm-related, and experiential characteristics
that could influence the likelihood of participation in
AF systems support measures.

Indeed, given the relatively limited sample size,
the estimated relationships by econometric approach
should be interpreted with caution and primarily as
exploratory associations rather than causal determi-
nants of AF adoption.

With regard to the Perceived_benefits variable, it
is a latent construct capturing the perceived benefits
of AF. It was derived from seven Likert-scale items
included in the questionnaire, each assessing the per-
ception of respondents about a specific benefit of AF:
restoration of traditional systems, diversification of
production, diversification of income, climate mitiga-
tion, biodiversity conservation, improvement of soil
fertility, and erosion control. The construct was calcu-
lated as the mean score across the seven items (Likert
scale 1-4), thus providing a synthetic measure of the

Table 2 Descriptive statistics of the variables used in the
econometric model

Variable Mean Std. dev
Gender 0.29 0.46
Training 0.39 0.49
Experience 0.65 0.48
Association 0.64 0.48
Perceived benefits

Restoring traditional systems 2.38 1.20
Production diversification 2.62 1.16
Income diversification 2.46 1.17
Climate mitigation 2.40 1.22
Biodiversity conservation 2.85 1.08
Increase in fertility 2.54 1.24
Erosion defense 2.60 1.18
Macroarea

North 0.28 0.45
Center 0.41 0.49
South 0.31 0.46
Morphology

Mountain 0.28 0.45
Hill 0.48 0.50
Plain 0.24 0.43
Altitude 443.28 372.90
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Table 3 Allocation of resources in agroforestry systems for
the programming periods 2007-2013 (Measure 2.2.2.) and
2014-2022 (Measure 8.2). For the 2014-2022 period, four col-
umns are reported to reflect budget reprogramming over time
and the transitional extensions of the eligibility period. “Pro-

grammed” resources are shown at the beginning and at the end
of the programming period, while “spent” resources refer to
expenditure at the end of 2022 and after the transitional exten-
sions (2024). Values are expressed in euros (€), rounded to the
nearest unit. n.a. =not activated

Programming period 2007-2013 2014-2022 (2024)

Measure 2.2.2 Measure 8.2
Resources (€) Programmed Spent Programmed Spent Spent
Regions 2007 2013 2013 2014 2023 2022 2024
Basilicata n.a n.a n.a 826,446 826,446 0 0
Latium 616,093 0 0 n.a n.a n.a n.a
Marche 2,270,000 2,500 0 2,000,000 2,000,000 0 0
Apulia n.a n.a n.a 5,000,000 3,169,402 1,280,196 1,886,826
Sicily 4,540,000 0 0 n.a n.a n.a n.a
Umbria 760,068 0 0 1,000,000 187,400 0 86,563
Veneto n.a 30,000 27,544 231,911 4,638 1,233 3,623
Total 8,186,161 32,500 27,544 9,058,357 6,187,886 1.281.429 1,977,012

overall perception of AF benefits, where higher val-
ues indicate a more positive perception.

The construct Perceived_benefits is conceptualized
as a reflective latent variable, as the individual items
represent different manifestations of the same under-
lying perception of AF benefits. To assess the inter-
nal consistency of the scale, a reliability test using
Cronbach’s alpha was conducted. The results show
excellent internal consistency (Cronbach’s a=0.95),
supporting the aggregation of the seven Likert-scale
items into a single composite index calculated as their
mean value.

Let Yi be the binary dependent variable indicating
the willingness to apply to future CAP 2023-2027
public calls for AF measures. The binary logit model
is specified as follows:

log it P(Yi = 1)] = In (P(Yi = 1)/1 — P(Yi = 1))

Results and discussion

The following sections examine the factors influenc-
ing uptake and participation, as well as the implemen-
tation of support measures.

Financial analysis

The promotion of AF systems under the CAP began
in 2007, when Measure 2.2.2 was introduced within
the Rural Development Programmes, providing grants
exclusively for the establishment of AF systems.
These grants supported farmers in creating systems
that combine silviculture and extensive agriculture on
the same land. During the 2007-2013 programming
period, only planting costs were covered, with a co-

= f, + p,Perceived_benefits; + p,Experience;
+ p3Training; + p,Gender; + fsAssociation; + 8'X;

The term 6'X; represents a vector of control vari-
ables accounting for the macroarea, morphology, and
altitude.
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financing rate of 70%, rising to 80% in disadvantaged
areas. No subsidies were provided for maintenance.
This innovative measure remained largely unim-
plemented nationwide. Indeed, only four regions
(Latium, Marche, Sicily, Umbria) activated the
measure, while Veneto implemented it later dur-
ing the period. Initially, Italy allocated €8.2 million
under this measure to establish 6,737 hectares of AF
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systems. However, these resources were significantly
reallocated to other CAP measures. By the end of the
period, only 0.3% of the planned resources had been
spent, with Veneto being the sole region to support
just two applications, covering a total of 20 hectares.

In the 2014-2022 programming period, AF sys-
tems support was reintroduced through Measure
8.2, which, unlike the previous measure, also cov-
ered maintenance costs by providing an annual pre-
mium for up to five years. Each region was required
to specify in its Rural Development Programme the
tree density, eligible species, and conditions for sus-
tainable land use, with the aim of diversifying farm
production and income. Implementation approaches,
however, were heterogeneous: in some regions the
measure was framed primarily with economic objec-
tives, while in others environmental aims prevailed.

The degree of detail also varied considerably,
ranging from generic provisions to specific prescrip-
tions on tree species. Initially, five regions activated
the measure (Basilicata, Marche, Apulia, Umbria,
Veneto), allocating about €9 million-less than 1% of
the total forestry resources under Measure 8. Imple-
mentation showed modest improvement compared to
the previous period, although payments only started
in 2020 due to mismatches between programming
and local needs.

Overall, €1,281,429 were spent on 1,204 hectares,
with only two regions (Apulia and Veneto) making
use of the measure. Nevertheless, actual spending
remained far below expectations: by the final year,
expenditure corresponded to just 20% of planned
resources in Apulia and 27% in Veneto, while at
the national level only about 13% of allocated
resources had been spent until 2022. Veneto eventu-
ally used nearly all its available resources to estab-
lish 1,201 hectares of AF systems, even increasing
allocations during the period, while Apulia sharply
reduced them in the last year. The application of the
N+3 rule-where N denotes the commitment year
and+3 refers to the additional three years granted
for expenditure-extended the eligibility of payments
for the 2014-2020 programming period (includ-
ing 2021-2022 transitional period) until 2024. This
allowed the Umbria region to absorb a portion of the
reprogrammed funds, contributing to an increase in
Italy’s aggregate expenditure to 31.95% of the repro-
grammed allocation after the 2023 adjustment.

Table 3 reports the amount of allocated funding
(programmed and spent resources) for the 2007-2013
and 2014-2022 programming periods, including only
regions where AF measures were activated. For the
2014-2022 programming period, four columns are
reported to account for both budget reprogramming
over time and the extended eligibility of payments
under the transitional period. Specifically, the two
“programmed” columns refer to the initial allocation
at the beginning of the period and the revised allo-
cation at the end of the period, reflecting reprogram-
ming decisions adopted by regional authorities, while
the two “spent” columns capture expenditure at the
end of the original programming period (2022) and
after the transitional extensions, which extended the
eligibility of payments until 2024.

Programmed resources refer to the amounts allo-
cated to AF measures within regional Rural Devel-
opment Programmes. Under the CAP framework,
these allocations are not fixed over time, as Regions
may revise and reallocate programmed budgets dur-
ing the programming period in response to observed
or expected uptake. Spent resources refer to actual
payments executed by the end of the eligibility
period, including the transitional extensions where
applicable.

Programmed resources refer to the amounts allo-
cated to AF measures within regional Rural Devel-
opment Programmes. Under the CAP framework,
Regions may revise and reallocate programmed budg-
ets during the programming period in response to
observed or expected uptake. For this reason, Table 3
reports both the initial programmed allocation (at
the beginning of the period) and the revised alloca-
tion at the end of the period. Spent resources refer to
actual payments executed by the end of the eligibil-
ity period (including N + 3 extensions where applica-
ble). By 2022, national expenditure corresponded to
about 14% of the initial programmed allocation; how-
ever, this level of expenditure was largely driven by
a single Region (Veneto). After the N+ 3 extensions
and reprogramming adjustments (2024), expenditure
increased to about 32%, reflecting contributions from
three Regions.

In the current programming period (2023-2027),
according to the Italian CAP Strategic Plan
(approved in November 2022, CCI 2023ITO6AF
SYSTEMSPO001), AF systems support is delivered
through two interventions: SRA28 — Support for the
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Fig. 1 Activation status
and expenditure of forestry
measures and interventions
by Italian regions across
the three CAP program-
ming periods (2007-2013,
2014-2022, 2023-2027).
Legend codes: A1-A3
denote the number of times
a region activated the meas-
ures (once, twice, three
times); NE, no expenditure;
E1-E2 denote the number
of expenditure recorded
(once or twice); NA, never
activated any measure or
intervention

Legend

[ AL(M22.2): NE

Il A1 (M8.2): NE

[ Al (I SRD05.3): NE

Sic

[ A1 (I SRD05.3+SRA28.3): NE
[] A2 (M8.2 + I SRDO5.3 & SRA28.3): E1

B A3: 1E
Bl A3: 2E
[ INA

maintenance of afforestation/reforestation and agro-
forestry systems, SRD0O5 — Afforestation/reforesta-
tion and agroforestry systems on agricultural land.
Both interventions include Action 3, which specifi-
cally targets AF systems: SRD05.3 — Establishment
of agroforestry systems on agricultural land, funding
plantation costs; SRA28.3 — Maintenance of agrofor-
estry systems, covering maintenance costs for envi-
ronmental purposes. Each Action 3 is further divided
into two sub-actions: 3.1 silvoarable systems and 3.2
silvopastoral systems, designed to deliver multiple
productive and environmental functions.

As of today, these two interventions remain
only partially implemented. Approximately 25%
of regional authorities have activated at least one
AF related intervention, while about half of the
regions have never activated any intervention. More
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specifically, SRA28.3 (maintenance) is currently
operational in five regions, while SRD05.3 (estab-
lishment) is active in six regions. Among these, Pied-
mont, Apulia, Tuscany, Umbria and Veneto have acti-
vated both establishment and maintenance support,
whereas Sicily has activated only SRD05.3 for estab-
lishment without the corresponding maintenance
intervention.

At this stage, it is not possible to quantify the
amount of resources specifically programmed for AF
systems under the current programming period. In
most of the Regions that have activated the interven-
tions, financial allocations are defined at the level of
the overall interventions (SRA28 and SRDO05), with-
out disaggregating resources by individual Actions
(1, 2 and 3). As a result, the share of programmed
resources attributable to Action 3, which specifically
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targets AF systems, cannot be isolated. However, no
region has reported any expenditure during the first
two years (2023-2024) for either SRA28 and SRDO0S5.
Figure 1 summarizes the activation status of meas-
ures and interventions related to AF systems across
the three programming periods, including regions
that have activated them and those that have incurred
expenditure. Despite the long-standing availability of
CAP support, 11 Italian regions have never activated
any AF-related measure or intervention across the
three programming periods, highlighting a persistent
gap in regional policy implementation.

Data collection for the survey

The analysis is based on the survey sample, described
in "Data collection for the survey" Section, covering
the two stakeholder groups.

The geographical distribution of responses was
uneven across the Italian territory, with marked dif-
ferences in the number of questionnaires collected
by region. In particular, the highest number of
responses was recorded in Tuscany (18), followed
by Latium and Veneto (between 10 and 12 responses
each). A second group of regions—including Basili-
cata, Emilia-Romagna, Campania, and Sardinia—
reported a moderate number of responses (between
5 and 9). Lower participation levels (between 2 and
4 responses) were observed in Piedmont, Apulia,
Umbria, Abruzzo, Calabria, Lombardy, Marche, and
Molise, while only one response was received from
Friuli-Venezia Giulia, Liguria, the Autonomous Prov-
ince of Trento, and Sicily. Overall, the spatial distri-
bution provides nationwide coverage; however, the
limited and uneven sample size does not allow for
robust conclusions regarding regional differences,
and the results should therefore be interpreted with
caution.

Regional administrators’ questionnaire

The responses indicate that at least one officer from
each Region completed the questionnaire, ensuring
full national coverage. Overall, respondents reported
good general knowledge of AF and acknowledged its
relevance, especially for biodiversity conservation
and climate change mitigation. However, they also
identified several barriers to uptake. In particular, lim-
ited interest and insufficient technical know-how were

frequently mentioned, together with poor access to
clear information on the environmental and economic
benefits of AF. Other barriers mentioned include the
lack of available land and persistent preconceived
ideas, often linked to perceptions of management
complexitylnstitutional intervention in AF systems
is considered crucial by 86% of respondents, primar-
ily for educational purposes. Knowledge is deemed
essential to determine whether the grant is suitable
for specific needs, for the territory and the farm, how
to apply, and how to invest the subsidy. Respondents
also called for increased financial support, not only to
fund AF practices but also to recognize the ecosys-
tem services they provide. Bureaucratic assistance is
also needed, to better promote calls for applications
and simplify administrative procedures. Those who
considered institutional interventions unnecessary
viewed AF systems as a niche and low-value sector,
not warranting the use of public funds.

According to the descriptive financial analysis
presented in "Financial analysis" Section, the imple-
mentation of AF measures under the CAP has been
limited across programming periods (2007-2013 and
2014-2022). This limited implementation reflects
both the low share of Regions that activated the
measures (five regions out of twenty, i.e. around 25%
of the total) and weak financial execution among
activating Regions, as in most cases the allocated
resources were only partially spent or not spent at
all. In the 2007-2013 programming period, expendi-
ture was recorded in only one out of five Regions that
activated the measure, while in the 2014-2022 period
spending occurred in two out of five.

In the first period, the shortcomings were attrib-
uted to the novelty of the intervention, with relatively
large overall allocations but insufficient funding per
grant. In the second period, they were attributed
to the possibility of using AF measure funding to
finance other types of works (e.g., windbreak barri-
ers) rather than establishing AF plantations.

Looking ahead, the outlook appears more positive:
although only a few regions have activated the two
interventions (SRD05 and SRA28) in the 2023-2027
programming period, 11 regions plan to do so.
According to regional programming documents, the
2023-2027 CAP framework foresees the establish-
ment of new AF systems, with planned (earmarked)
budgets ranging from €0.2 to €9.0 million per region.
Importantly, however, this potential remains partly
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uncertain, in line with the barriers identified by
respondents, as the challenge goes beyond the limited
activation of SRDO5 and SRA28. The AF support
architecture also relies on Action 3 and the two sub-
actions (3.1 and 3.2 described in "Financial analysis"
Section), whose activation is not automatic and may
be excluded from regional implementation, thereby
constraining the effective rollout of new AF systems.

Agricultural and forestry entrepreneurs questionnaire

The empirical analysis was conducted on a sample
of 93 observations, which calls for caution in inter-
preting the results and limits the generalizability of
the conclusions. Nevertheless, the findings provide
valuable insights into the factors influencing farmers’
propensity to adopt AF systems supported by CAP
2023-2027 measures.

Table 4 reports the logit estimates expressed as
odds ratios, which are useful to assess the direction
and statistical significance of the associations. To
facilitate interpretation in terms of predicted prob-
abilities, Table 5 reports average marginal effects,
which are the main focus of the discussion below.

The results show that perceived benefits, previous
experience with AF systems, participation in train-
ing activities, and female gender are positively asso-
ciated with the willingness to apply for AF support

Table 4 Logistic regression results (odds ratios)

measures. Macro-area, morphology, and altitude were
included as control variables.

The logit estimates reported as odds ratios indi-
cate that perceived benefits, previous experience with
AF practices, participation in training activities, and
gender are positively associated with farmers’ will-
ingness to apply for AF support measures. Higher
perceived benefits are associated with substantially
higher willingness to apply (OR=2.17, p<0.05).
Prior experience with AF practices also shows a
positive association (OR=4.47, p<0.10), consistent
with the idea that direct experimentation may reduce
uncertainty. Training exhibits the strongest associa-
tion (OR=7.44, p<0.01), suggesting a key role for
information and capacity-building initiatives. Gender
is also significant (OR=5.29, p<0.05), with female
respondents showing higher willingness to apply
than male respondents, a result that warrants further
investigation.

By contrast, membership in a farmers’ association
is not statistically significant.

The results in terms of average marginal effects
(Table 5) indicate that participation in training activi-
ties is associated with an increase of approximately
18 percentage points in the predicted probability of
applying for AF measures. Previous experience with
AF practices is associated with an increase of about
13 percentage points, while a one-unit increase in
the perceived benefits index is associated with an

Dependent variable: Willing_to_apply_AF (1 =Yes; 0=No)

Odds ratio (OR)

Robust standard error (RSE) 95% Confidence

interval (95% CI)

Perceived benefits 2.17 **
Experience 4.47 *
Training 7.44
Gender (Female=1) 5.29 **
Association 0.37
Macroarea: North 0.62
Macroarea: South 3.48
Morphology: Mountain 0.89
Morphology: Plain 4.02
Altitude 1.00

0.75 1.094-4.288
3.65 0.901-22.136
5.54 1.732 -31.997
4.19 1.117 -25.026
0.32 0.068 —2.018
0.73 0.062 - 6.260
3.69 0.433 —27.885
1.11 0.075-10.374
4.43 0.462 —34.897
0.001 0.998 —1.003

Significance codes: * p<0.10, * *p <0.05,* * * p <0.01

Model statistics: N=93 observations. Pseudo R*: 0.2660. Wald x*=30.11. Prob> y2?=0.0008

Reference categories: Macroarea = Central Italy; Morphology = Hill
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Table 5 Average marginal effects from the logit model

Dependent variable: Willing_to_apply_AF

Average mar-  95% Confidence

ginal effects interval (95% CI)
Perceived benefits 0.069 *** 0.017-0.122
Experience 0.134 ** 0.008-0.261
Training 0.180 0.032-0.329
Gender (Female=1) 0.150 ** 0.015-0.285
Association —0.089 —0.232-0.054
Macroarea: North —0.053 —0.310-0.204
Macroarea: South 0.094 —0.077-0.266
Morphology: Mountain ~ — 0.012 —0.267-0.242
Morphology: Plain 0.102 —0.057-0.262
Altitude 0.000 —0.0002-0.0003

increase of roughly 7 percentage points. Female
respondents also display a higher predicted probabil-
ity of participation, by approximately 15 percentage
points, compared with male respondents.

Although some coefficients display relatively large
robust standard errors—Ilikely due to the limited sam-
ple size—the direction and statistical significance of
the main effects remain broadly consistent with theo-
retical expectations.

However, given the observational nature of the
data, the estimated relationships should be inter-
preted as associations rather than causal effects. Vari-
ables such as participation in training activities and
perceived benefits may be jointly determined with
farmers’ willingness to apply for AF measures or cor-
related with unobserved characteristics such as inno-
vativeness or environmental attitudes.

Moreover, the model does not include several
structural farm characteristics commonly considered
in adoption studies, such as farm size, enterprise spe-
cialization, income dependence on agriculture, access
to advisory services, past participation in CAP meas-
ures, or financial constraints. The absence of these
variables may lead to omitted variable bias and there-
fore the estimated coefficients should be interpreted
with caution.

Therefore, it is preferable to focus on the direction
of the effects rather than on their magnitude, which
may be imprecise.

Overall, the model shows a moderate explanatory
capacity (Pseudo R?=0.2660) and is jointly signifi-
cant (Pr0b>X2=0.0008). However, given the small

sample size, these goodness-of-fit indicators should
be interpreted with caution and do not fully offset the
uncertainty associated with limited statistical power.

These results should be interpreted in light of the
limited statistical power associated with the small
sample size and the non-probabilistic nature of the
data. In particular, non-significant results may reflect
insufficient power rather than the absence of underly-
ing relationships, while self-selection bias may affect
the representativeness of the findings. Consequently,
the results are best viewed as exploratory and indica-
tive of behavioural patterns rather than generalizable
evidence.

These findings are broadly consistent with the
existing literature on AF adoption. Previous studies
have shown that farmers’ decisions to adopt AF prac-
tices are influenced by a combination of socio-eco-
nomic characteristics, resource endowments, market
incentives, biophysical conditions, and risk-related
considerations (Pattanayak et al. 2003). In the Euro-
pean context, qualitative and comparative research
has also highlighted the importance of knowledge,
awareness, and perceived management complexity
in shaping farmers’ attitudes towards AF systems
(Rois-Diaz et al. 2018). In particular, limited familiar-
ity with AF practices and uncertainty regarding their
technical and economic performance have been iden-
tified as major constraints to uptake. Our results are
consistent with this evidence, as training and previous
experience with AF show a positive association with
farmers’ willingness to apply for AF support meas-
ures. These results are also in line with behavioural
approaches to agricultural decision-making, which
emphasize that farmers’ intentions are shaped not
only by economic incentives but also by psychologi-
cal and cognitive factors. In this regard, Leduc and
Hansson (2022) show that attitudes toward ecological
practices, perceived behavioural control, and social
norms can significantly influence farmers’ inten-
tions to adopt AF practices. Overall, these findings
reinforce the view that improving access to informa-
tion, training opportunities, and practical experience
may play a key role in facilitating the uptake of AF
systems.

It should be noted that European empirical evi-
dence on the behavioural determinants of AF adop-
tion remains relatively scarce (Leduc and Hans-
son 2022), particularly in the Italian context where

@ Springer



251 Page 14 of 16

Agroforest Syst (2026) 100:251

systematic analyses of participation in AF support
measures are still limited.

Nevertheless, the results of the present study pro-
vide exploratory insights that may help inform future
policy discussions on the promotion of AF systems in
Italy, while acknowledging that the analysis is based
on a limited and non-representative sample of agri-
cultural and forestry entrepreneurs.

Conclusions

The findings of this study confirm that, despite the
opportunities offered by the Common Agricultural
Policy (CAP), the adoption of AF systems by Ital-
ian farms remains limited. In previous programming
periods (2007-2013 and 2014-2022), measures
designed to support the establishment and manage-
ment of AF systems were only partially implemented
and, even when available, recorded low participation
rates among farmers. This limited uptake reflects
structural and institutional challenges that have per-
sisted over time, including fragmented policy frame-
works and insufficient alignment between EU require-
ments and local farming conditions. The current CAP
2023-2027 programming period introduces higher
financial allocations and new interventions specifi-
cally targeting AF systems. While this could repre-
sent an opportunity for revitalization, implementation
remains uneven and slow. Regional disparities persist,
with significant differences in capacity, awareness,
and commitment.

Regional officers acknowledge the importance of
AF for biodiversity conservation and climate change
mitigation, yet they consistently point to limited tech-
nical expertise, lack of accessible information, and
bureaucratic complexity as major obstacles to its
implementation. These findings suggest that increas-
ing financial allocations alone may not be sufficient
to stimulate uptake, as respondents consistently high-
light technical capacity, information gaps, and admin-
istrative complexity as relevant constraints.

Based on the perceived barriers identified, three
areas emerge as potentially relevant for improving
policy implementation and participation: (i) strength-
ening technical training and advisory services; (ii)
simplifying administrative procedures to reduce
transaction costs; and (iii) adjusting financial support
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mechanisms, including the possible recognition of
ecosystem services.

Lessons learned from previous programming peri-
ods can play a crucial role in guiding the design and
implementation of future measures, ensuring greater
coherence and responsiveness to local needs.

From the perspective of agricultural and forestry
entrepreneurs, the results indicate that perceived ben-
efits of AF—such as improved soil fertility, biodiver-
sity enhancement, and diversified income streams—
represent a key factor in fostering adoption. However,
this perception appears strongly linked to direct expe-
rience: farmers who have already experimented with
AF practices tend to recognize their advantages more
readily. This finding underscores the importance of
targeted communication and awareness-raising ini-
tiatives to disseminate knowledge of AF benefits.
Equally critical is the provision of clear and transpar-
ent information on initial investment costs, expected
economic returns, and long-term profitability, ena-
bling farmers to make informed decisions.

Future research should explore additional behav-
ioural and contextual variables to deepen the under-
standing of the dynamics influencing adoption, while
also relying on larger and probabilistic samples to
improve statistical power and ensure greater repre-
sentativeness, thereby allowing more robust inference
on the determinants of AF adoption.

Such evidence would provide valuable guidance
for policymakers in designing support schemes that
are better targeted and more likely to increase partici-
pation. Moreover, integrating AF into broader value
chains and fostering synergies with other CAP meas-
ures and forestry programs could enhance its socio-
economic impact, particularly in marginal and inner
rural areas affected by depopulation and land aban-
donment. In these contexts, appropriate land manage-
ment and infrastructural support—such as road net-
works and water systems—are crucial to enabling the
multifunctional benefits of AF.

Finally, awareness of the benefits of provided by
AF systems remains limited among both farmers and
the general public. Many farmers still perceive AF
as a non-productive, environmentally oriented sys-
tem with low profitability and limited mechanization
potential. Overcoming these misconceptions requires
a comprehensive approach that combines technical
training, professional capacity building, and the rec-
ognition of the economic value of ecosystem services.
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A more coordinated approach across institutional,
technical, and communicative dimensions could facil-
itate a broader diffusion of AF systems within Italian
agriculture.

Acknowledgements The authors wish to thank all respond-
ents to the questionnaire for this study, including officers from
Italian regional authorities and managers of agricultural and
forestry enterprises. Special thanks go to Jacopo Goracci of
Tenuta di Paganico (GR, Italy) for his support in disseminating
the questionnaire. The authors have edited the final output and
take full responsibility for the content of this publication.

Author contributions Rosa Rivieccio: Conceptualization,
Data curation, Formal analysis, Methodology, Supervision,
Visualization, Writing—original draft, Writing—review and
editing; Martina Agosta: Data collection, Formal analysis,
Methodology, Software, Validation, Visualization, Writing
original draft, Writing—review and editing; Erica Mazza: Con-
ceptualization, Data curation, Data collection, Investigation;
Raoul Romano: Conceptualization, Data collection, Investi-
gation, Project administration, Supervision, Validation, Writ-
ing—original draft, Writing—review and editing. All authors
reviewed and revised the manuscript and approved the final
manuscript.

Funding Open access funding provided by Consiglio per
la ricerca in agricoltura e I’analisi dell’economia agraria.
Rete PAC Programme,Project WP 1,CR 01.11 — Agroforestry
Systems

Data availability All relevant data are included in this
article.

Declarations

Conflict of interest The authors declare no conflicts of inter-
est.

Informed consent Informed consent was obtained from all
subjects involved in the study. All subjects were anonymized,
and no subject can be identified.

Open Access This article is licensed under a Creative Com-
mons Attribution-NonCommercial-NoDerivatives 4.0 Interna-
tional License, which permits any non-commercial use, shar-
ing, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence,
and indicate if you modified the licensed material. You do
not have permission under this licence to share adapted mate-
rial derived from this article or parts of it. The images or other
third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the arti-
cle’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright

holder. To view a copy of this licence, visit http://creativecom-
mons.org/licenses/by-nc-nd/4.0/.

References

Camilli F, Pisanelli A, Seddaiu G, Franca A, Bondesan V,
Rosati A, Burgess PJ (2018) How local stakeholders per-
ceive agroforestry systems: an Italian perspective. Agrofor
Syst 92(4):849-862

Chiarabaglio et al. (2023). Agroforestazione in Italia: una
opportunita per le aziende agrarie. Rete Rurale Nazi-
onale 2014-2020, Consiglio per la ricerca in agri-
coltura e I’analisi dell’economia agraria, Roma. ISBN
9788833852690

European Commission (2019) The European Green Deal.
COM/2019/640 final. https://eur-lex.europa.eu/legal-conte
nt/EN/TXT/?qid=1588580774040&uri=CELEX:52019
DC0640

European Commission (2020) EU biodiversity strategy for
2030: bringing nature back into our lives. COM/2020/380
final.  https://eur-lex.europa.eu/legal-content/EN/TXT/?
qid=1590574123338&uri=CELEX:52020DC0380

European Commission (2020) Farm to fork strategy: for a fair,
healthy and environmentally friendly food system. https://
food.ec.europa.eu/system/files/2020-05/f2f_action-plan_
2020_strategy-info_en.pdf

European Innovation Partnership on Agricultural Productivity
and Sustainability (EIP-AGRI) (2017) Agroforestry: intro-
ducing woody vegetation into specialised crop and live-
stock systems. European Commission, Brussels

European Parliament (2020) Agroforestry in the European
Union. Policy briefing, Brussels, June 2020. https://www.
europarl.europa.eu/RegData/etudes/BRIE/2020/651982/
EPRS_BRI(2020)651982_EN.pdf

Dessart FJ, Barreiro-Hurlé J, Van Bavel R (2019) Behavioural
factors affecting the adoption of sustainable farming
practices: a policy-oriented review. Eur Rev Agric Econ
46(3):417-471. https://doi.org/10.1093/erae/jbz019

EU CAP Network (2023) Policy insight: agroforestry opportu-
nities in the CAP Strategic Plans 2023-2027. https://eu-
cap-network.ec.europa.eu/sites/default/files/publications/
2023-03/EU_CAP_Network_Policy_Insight_Agroforest
ry.pdf

FAO (2022) Agroforestry for sustainable agriculture and food
systems. Food and Agriculture Organization of the United
Nations, Rome

Ferrario V (2021) Learning from agricultural heritage? Les-
sons of sustainability from Italian “coltura promiscua.”
Sustainability 13(16):8879

Graneheim UH, Lundman B (2004) Qualitative content analy-
sis in nursing research: concepts, procedures and measures
to achieve trustworthiness. Nurse Educ Today 24(2):105—
112. https://doi.org/10.1016/j.nedt.2003.10.001

Graves AR et al (2017) The innovative, sustainable and com-
petitive European agroforestry model. Agrofor Syst 91:1—
12. https://doi.org/10.1007/s10457-017-0118-5

Hernandez-Morcillo M, Burgess P, Mirck J, Pantera A,
Plieninger T (2018) Scanning agroforestry-based solu-
tions for climate change mitigation and adaptation in

@ Springer


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590574123338&uri=CELEX:52020DC0380
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590574123338&uri=CELEX:52020DC0380
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2020/651982/EPRS_BRI(2020)651982_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2020/651982/EPRS_BRI(2020)651982_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2020/651982/EPRS_BRI(2020)651982_EN.pdf
https://doi.org/10.1093/erae/jbz019
https://eu-cap-network.ec.europa.eu/sites/default/files/publications/2023-03/EU_CAP_Network_Policy_Insight_Agroforestry.pdf
https://eu-cap-network.ec.europa.eu/sites/default/files/publications/2023-03/EU_CAP_Network_Policy_Insight_Agroforestry.pdf
https://eu-cap-network.ec.europa.eu/sites/default/files/publications/2023-03/EU_CAP_Network_Policy_Insight_Agroforestry.pdf
https://eu-cap-network.ec.europa.eu/sites/default/files/publications/2023-03/EU_CAP_Network_Policy_Insight_Agroforestry.pdf
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1007/s10457-017-0118-5

251 Page 16 of 16

Agroforest Syst (2026) 100:251

Europe. Environ Sci Policy 80:44-52. https://doi.org/10.
1016/j.envsci.2017.11.013

Istat (2024) 7° Censimento generale dell’agricoltura — risultati.
Istituto Nazionale di Statistica, Rome. https://www.istat.it/
statistiche-per-temi/censimenti/agricoltura/7-censimento-
generale

Jose S (2009) Agroforestry for ecosystem services and envi-
ronmental benefits: an overview. Agrofor Syst 76:1-10.
https://doi.org/10.1007/310457-009-9229-7

Kay S et al (2019) Agroforestry creates carbon sinks whilst
enhancing the environment in agricultural landscapes.
Ecol Indic 98:64-73. https://doi.org/10.1016/j.ecolind.
2018.10.066

King KFS (1987) The history of agroforestry. In: Steppler HA,
Nair PKR (eds) Agroforestry: a decade of development.
ICRAF, Nairobi, pp 3-12

Knowler D, Bradshaw B (2007) Farmers’ adoption of con-
servation agriculture: a review and synthesis of recent
research. Food Policy 32(1):25-48. https://doi.org/10.
1016/j.foodpol.2006.01.003

Lawson G (2023) What is the new CAP doing for agroforestry?
EURAF policy briefing, 18 September 2023. https://euraf.
net/2023/09/18/what-is-the-new-cap-ng-for-agroforestry

Le TH, Bonari G, Sauerwein M, Plieninger T, Zerbe S (2025)
Traditional agroforestry systems in Europe revisited: a
systematic review. Agrofor Syst 99:236. https://doi.org/10.
1007/s10457-025-01335-0

Leduc, G., & Hansson, H. (2022). Farmers’ behavioural drivers
for adopting agroforestry practices—A study of Swedish
agriculture using the theory of planned behavior.

Lin BB (2011) Resilience in agriculture through crop diversi-
fication: adaptive management for environmental change.
Bioscience 61(3):183-193. https://doi.org/10.1525/bio.
2011.61.3.4

Mele M, Mantino A, Antichi D, Mazzoncini M, Ragaglini G,
Cappucci A, Bonari E (2019) Agroforestry system for
mitigation and adaptation to climate change: effects on
animal welfare and productivity. Agrochimica 2019:91-98

Mosquera-Losada MR et al (2018) Agroforestry in Europe: a
land management policy tool to combat climate change.
Land Use Policy 78:603-613. https://doi.org/10.1016/j.
landusepol.2018.06.052

Mosquera-Losada MR, Santos MGS, Gongalves B et al (2023)
Policy challenges for agroforestry implementation in
Europe. Front for Glob Change 6:1127601. https://doi.org/
10.3389/fgc.2023.1127601

Nair PKR (1985) Classification of agroforestry systems. Agro-
for Syst 3:97-128. https://doi.org/10.1007/BF00122638

Neupane RP, Sharma KR, Thapa GB (2002) Adoption of agro-
forestry in the hills of Nepal: a logistic regression analy-
sis. Agric Syst 72(3):177-196

Pannell DJ, Marshall GR, Barr N, Curtis A, Vanclay F, Wilkin-
son R (2006) Understanding and promoting adoption of
conservation practices by rural landholders. Aust J Exp
Agric 46(11):1407-1424

Paris P, Camilli F, Rosati A, Mantino A, Mezzalira G, Dalla
Valle C, Burgess PJ (2019) What is the future for agrofor-
estry in Italy? Agrofor Syst 93(6):2243-2256

Pattanayak SK, Evan Mercer D, Sills E, Yang JC (2003) Tak-
ing stock of agroforestry adoption studies. Agrofor Syst
57(3):173-186

@ Springer

Pisanelli A, Perali A, Paris P (2012) Potentialities and uncer-
tainties of novel agroforestry systems in the European
CAP: farmers’ and professionals’ perspectives in Italy.
L’italia Forestale e Montana/italian J Forest Mountain
Environ 67(3):289-297

Prokopy LS, Floress K, Klotthor-Weinkauf D, Baumgart-Getz
A (2008) Determinants of agricultural best management
practice adoption: evidence from the literature. J Soil
Water Conserv 63(5):300-311

Rezgui F, Rosati A, Lambarraa-Lehnhardt F, Paul C, Reckling
M (2024) Assessing Mediterranean agroforestry systems:
agro-economic impacts of olive wild asparagus in central
Italy. Eur J Agron 152:127012

Rivieccio R (ed) (2023) Sistemi agroforestali: una misura poco
attivata [in Italian]. Pianeta PSR. https://www.pianetapsr.
it/flex/cm/pages/Serve BLOB.php/L/IT/IDPagina/2899

Rois-Diaz M, Lovric N, Lovric M, Ferreiro-Dominguez N,
Mosquera-Losada MR, Den Herder M, Burgess P (2018)
Farmers’ reasoning behind the uptake of agroforestry
practices: evidence from multiple case-studies across
Europe. Agrofor Syst 92(4):811-828

Smith LG, Westaway S, Mullender S, Ghaley BB, Xu Y,
Lehmann LM, Smith J (2022) Assessing the multidimen-
sional elements of sustainability in European agroforestry
systems. Agric Syst 197:103357. https://doi.org/10.1016/j.
agsy.2021.103357

Tega M, Bojago E (2024) Determinants of smallholder farm-
ers’ adoption of agroforestry practices: Sodo Zuriya Dis-
trict, southern Ethiopia. Agrofor Syst 98(1):1-20

Torralba M, Fagerholm N, Burgess PJ, Moreno G, Plieninger
T (2016) Do European agroforestry systems enhance bio-
diversity and ecosystem services? A meta-analysis. Agric
Ecosyst Environ 230:150-161. https://doi.org/10.1016/j.
agee.2016.06.002

Tranchina M, Reubens B, Frey M, Mele M, Mantino A (2024)
What challenges impede the adoption of agroforestry
practices? A global perspective through a systematic lit-
erature review. Agrofor Syst 98:1817-1837. https://doi.
org/10.1007/s10457-024-00993-w

Vang Rasmussen L, Grass I, Mehrabi Z et al (2024) Joint envi-
ronmental and social benefits from diversified agriculture.
Science. https://doi.org/10.1126/science.adj1914

Varela E, Olaizola AM, Blasco I, Capdevila C, Lecegui A,
Casasus I et al (2022) Unravelling opportunities, syner-
gies, and barriers for enhancing silvopastoralism in the
Mediterranean. Land Use Policy 118:106140. https://doi.
org/10.1016/j.1andusepol.2022.106140

Vidals E, Maneja R, Rufi-Salis M, Marti M, Puy N (2023)
Reviewing social-ecological resilience for agroforestry
systems under climate change conditions. Sci Total Envi-
ron 869:161763

Watson CA et al (2020) Agroforestry in Europe: a land man-
agement system to combat climate change. Adv Agron
159:1-45. https://doi.org/10.1016/bs.agron.2020.07.001

Publisher’s Note Springer Nature remains neutral with regard
to jurisdictional claims in published maps and institutional
affiliations.


https://doi.org/10.1016/j.envsci.2017.11.013
https://doi.org/10.1016/j.envsci.2017.11.013
https://www.istat.it/statistiche-per-temi/censimenti/agricoltura/7-censimento-generale
https://www.istat.it/statistiche-per-temi/censimenti/agricoltura/7-censimento-generale
https://www.istat.it/statistiche-per-temi/censimenti/agricoltura/7-censimento-generale
https://doi.org/10.1007/s10457-009-9229-7
https://doi.org/10.1016/j.ecolind.2018.10.066
https://doi.org/10.1016/j.ecolind.2018.10.066
https://doi.org/10.1016/j.foodpol.2006.01.003
https://doi.org/10.1016/j.foodpol.2006.01.003
https://euraf.net/2023/09/18/what-is-the-new-cap-ng-for-agroforestry
https://euraf.net/2023/09/18/what-is-the-new-cap-ng-for-agroforestry
https://doi.org/10.1007/s10457-025-01335-0
https://doi.org/10.1007/s10457-025-01335-0
https://doi.org/10.1525/bio.2011.61.3.4
https://doi.org/10.1525/bio.2011.61.3.4
https://doi.org/10.1016/j.landusepol.2018.06.052
https://doi.org/10.1016/j.landusepol.2018.06.052
https://doi.org/10.3389/ffgc.2023.1127601
https://doi.org/10.3389/ffgc.2023.1127601
https://doi.org/10.1007/BF00122638
https://www.pianetapsr.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/2899
https://www.pianetapsr.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/2899
https://doi.org/10.1016/j.agsy.2021.103357
https://doi.org/10.1016/j.agsy.2021.103357
https://doi.org/10.1016/j.agee.2016.06.002
https://doi.org/10.1016/j.agee.2016.06.002
https://doi.org/10.1007/s10457-024-00993-w
https://doi.org/10.1007/s10457-024-00993-w
https://doi.org/10.1126/science.adj1914
https://doi.org/10.1016/j.landusepol.2022.106140
https://doi.org/10.1016/j.landusepol.2022.106140
https://doi.org/10.1016/bs.agron.2020.07.001

	Understanding the low uptake of agroforestry measures in Italy: evidence from CAP implementation and stakeholder perspectives
	Abstract 
	Graphical abstract 

	Introduction
	Materials and methods
	Analysis of policy funding on agroforestry systems
	Data collection for the survey
	Regional administrators questionnaire (RQ)
	Agricultural and forestry entrepreneurs questionnaire (EQ)


	Empirical strategy
	Descriptive financial analysis
	Econometric analysis

	Results and discussion
	Financial analysis
	Data collection for the survey
	Regional administrators’ questionnaire
	Agricultural and forestry entrepreneurs questionnaire


	Conclusions
	Acknowledgements 
	References


