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Abstract

The organic fraction of municipal solid waste (OFMSW) compost has the potential to be an
effective soil improver, and agriculture is the industry with the largest potential market for
its adoption, followed by landscaping and gardening hobbyist uses. Understanding which
factors foster the intention to adopt OFMSW compost among users engaged in agricultural
activities is, therefore, crucial for its diffusion. A paper-and-pencil questionnaire was
administered to 119 visitors involved in farming activities at an exhibition focused on the
green and circular economy. The PROCESS macro for SPSS model 8 was applied to test a
moderated mediated model to investigate the relationship between being a professional or
hobby farmer, perceived drivers and the intention to adopt compost, with the moderation
of the frequency of exposure to different information sources. The results showed that
hobbyists perceived more drivers for compost adoption. In turn, the perceived drivers had
a positive impact on users’ intention to adopt. Moreover, with a low frequency of use of
information sources, professionals perceived fewer advantages of compost adoption. The
present study highlighted the need to enhance discussions about compost properties and
benefits, especially for professional farmers.

Keywords: organic municipal waste management; recycling; information sources; circular
approach; drivers; users’ perception

1. Introduction
In recent years, waste mismanagement has been widely acknowledged as one of the

biggest threats to human health and the main cause of environmental degradation. In
the European Union, 237 million tons of municipal solid waste (MSW) were generated
in 2021, of which about 90 million tons comprised the organic fraction. In the same year,
49% of EU municipal waste was recycled, while 51% was landfilled or incinerated, missing
opportunities to contribute to sustainable development. According to the ISPRA Report [1],
EU27 recycling reached 68 million tons in 2019 (+3.2% vs. 2017), led by France and Italy
(900k and 830k ton increases), while Italy generated nearly 29 million tons of urban waste
in 2020, with 77% treated (33% recycled, 23% anaerobic digestion/composting, and 21%
energy recovery) and 23% landfilled/incinerated.
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The circular economy (CE) paradigm promoted by the 2030 Agenda, based on Reuse,
Recycling, and Recovery, transforms the organic fraction of municipal solid waste (OFMSW)
through composting into nutrient-rich, phytotoxin-free soil conditioners that replace costly
chemical fertilizers and enhance soil fertility [2–4]. The key practical challenge, however,
is the critically low adoption of OFMSW compost in agriculture despite these proven CE
benefits (nutrient recycling, fertilizer substitution, and soil health improvement). In Italy,
agriculture—which has the largest potential market in the EU—accounts for only 13.5% of
compost use versus 68% by gardeners/hobbyists, creating a major bottleneck for scaling
sustainable waste management solutions despite growing fertilizer demand (4–4.5 million
m3 estimated) and increasing compost availability.

Understanding which factors foster the intention of adopting OFMSW compost among
users engaged in agricultural activities is, therefore, crucial for its diffusion. In this regard,
when investigating users’ perspectives about compost adoption, some studies have re-
ported that perceiving strict regulations, financial burdens, and lack of certified quality [5,6]
and issues related to bad odor or toxicity [6,7] represent significant hindering factors for
OFMSW compost adoption. On the other hand, other studies have highlighted that the
availability of adequate financial support and reduction in production costs are considered
key drivers to encourage the use of compost [8,9].

Importantly, these perceived barriers and drivers are not fixed but are strongly influ-
enced by users’ levels of knowledge and awareness [10,11]. As highlighted by previous
studies [12–14], the more farmers are informed about the agronomic, environmental, and
economic benefits of organic fertilizers and sustainable practices, the more likely they are to
adopt them. In this context, access to and use of information sources play a crucial role in
shaping farmers’ perceptions of both the advantages and the risks associated with compost
use, thereby influencing their adoption intentions.

Consistent with the OECD definition of innovation [15], the adoption of OFMSW
compost may be considered an innovation [16,17] since it is an agri-environmental and
managerial practice that enhances environmental sustainability [18,19]. Building on this,
Rogers’ diffusion of innovations theory [20] offers a valuable lens for understanding
how communication channels shape the dissemination of new practices by influencing
individuals’ awareness, knowledge development, and attitudes throughout the adoption
process. The theory describes the diffusion of innovations as a decision-making process
that takes place among members of a social system. It differentiates between impersonal
channels (such as mass media) and personal channels, which can be informal (e.g., family
members or peers) or formal (e.g., institutional sources). Each of these channels plays a
role across the stages of diffusion by transmitting information about innovations, shaping
perceptions, and ultimately affecting whether individuals choose to adopt them. Through
these communicative pathways, potential users are introduced to innovations and evaluate
their potential benefits and drawbacks. Several studies have explored how information
sources contribute to the uptake of sustainable innovations [21–23], but none have directly
applied Rogers’ [20] framework to the case of compost adoption in agriculture.

An individual variable whose role in affecting compost adoption has been overlooked
is represented by potential users’ involvement in agricultural activities, i.e., being a pro-
fessional or a hobby farmer. Professional farmers operate in a farm business where farm
activity is the main source of income [24]. This strong dependence on agricultural work
may contribute, as suggested by Caffaro et al. [25], to a lower willingness to change well-
structured routines and to a greater resistance to change. Hobby farmers, in contrast, make
less than 25% or 50% of their income from farming (e.g., [26]), typically hold a full-time
job outside the farm, and are mainly interested in embracing the “farm lifestyle”, meaning
that they do not generate income from their farming activities, and whatever is produced is
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ultimately intended for self-consumption. Although hobby farmers often have no prior
experience in professional farming [27], they have certain skills and knowledge in applying
agricultural practices and techniques [28].

Despite these differences, both groups contribute to agricultural production and shape
the environmental sustainability of the agricultural system. Hobby farmers, in particu-
lar, play an important role against urban sprawl and help to maintain agricultural and
environmental land uses on the fringe [27,29]. For this reason, they may represent an
important sector for compost use, making it relevant to understand which factors can
support or hinder their intention to adopt compost from the OFMSW. Yang and Ju [30]
explained that hobbyists may prefer to implement innovations in their operations to
improve production efficiency, thereby gaining more time to invest in other activities.
Conversely, other studies [31,32] have highlighted that professional farmers are pushed
to innovate by factors such as expected income, efficiency gains, the availability of sub-
sidies, and access to credit because innovation typically requires considerable capital
investment, and inadequate support during the adoption process may increase farmers’
financial exposure, thereby reinforcing the need for clear economic incentives and accessible
financial instruments.

Walder et al. [33] introduced the concept of information sources, showing that hobby-
ists are likely to implement innovations in their own activities as their employment outside
the agricultural context may expose them to different sources of information and ideas that
are crucial for innovation. In contrast, professional farmers tend to adopt innovations not
because they access a broad set of external information sources but rather because of the
reliability and technical depth of the knowledge accessed, particularly when it originates
from scientific research or institutional expertise [34]. In this sense, the quality perception of
information matters more than its quantity. However, Braun et al. [35] found that hobbyists
are more likely to use impersonal information sources but do not particularly stay informed
compared with those engaged in farming for profit. Diekmann et al. [36], focusing on
professional farmers, showed that specialized print media remains the most important
source, followed by interpersonal channels (such as consultants and other farmers) and
broadcast media.

Although these studies offer valuable insights, they still leave an important
gap: no previous research, to our knowledge, has directly compared hobby and profes-
sional farmers on specific issues related to sustainable agriculture. This gap is also evident
in research on the adoption of compost derived from the OFMSW, including whether
exposure to information sources may affect the two groups differently. Developing such
comparative insights would help clarify how each group could be engaged more effectively
in sustainability-oriented agricultural practices.

Taking into account the prior considerations and with the aim of promoting farming
sustainability practices [37], the present study used a moderated mediated model to explore
factors shaping hobby and professional farmers’ intention to adopt OFMSW compost.
Specifically, this study addresses a notable gap in the literature by directly comparing
hobby and professional farmers, a distinction that has rarely been examined in a systematic
manner. By analyzing the mediating role of perceived drivers and the moderating role of the
frequency of exposure to different information sources, this research investigates whether
and how these factors differentially influence perceptions and adoption intentions across
the two groups. This analysis was conducted on a group of Italian farmers, reflecting the
relevance of the national context discussed earlier in this paper, where compost from organic
municipal solid waste represents a particularly important component of CE strategies.

Identifying how perceived drivers for OFMSW compost adoption are shaped by infor-
mation exposure and by farmers’ degree of professional involvement can offer actionable
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insights for CE policymakers and agricultural extension services to design targeted inter-
ventions that accelerate OFMSW compost adoption. In particular, the findings can inform
policymakers on how communication strategies, advisory services, and support measures
can be better tailored to different target groups to increase compost use in agriculture.
Distinguishing between hobby and professional farmers highlights that a “one-size-fits-all”
policy approach is unlikely to be effective, suggesting the need for differentiated instru-
ments within CE strategies. At the same time, this study advances agricultural innovation
research since these findings support the design of customized agri-innovative practices—
such as soil fertility protocols based on organic compost and digital knowledge-sharing
platforms—that leverage the most effective informational channels to overcome farmers’
resistance to change while sustaining openness to innovation.

2. Research Hypotheses
Building on the state of the art, we developed and tested the following six hypotheses.

First, concerning the relationship between the level of involvement in agriculture (LIA,
i.e., being a professional or hobby farmer) and perception of drivers and intention to use,
studies [38,39] on the adoption of sustainable farming practices indicated that farmers’
intentions were stronger when these practices were perceived as tangible and aligned with
farm goals. Furthermore, the few available studies on compost adoption [13,31,40] indicate
that professional farmers showed a propensity to adopt compost when its use is associated
with clear agronomic benefits and tangible economic returns [31,40]. Building on these
previous findings, we developed and tested the following hypotheses.

H1: Being a professional farmer will show a positive association with perceived drivers (i.e., X has a
positive effect on M).

H2: Being a professional farmer will show a positive association with intention to adopt (i.e., X has
a positive effect on Y).

Regarding perceived drivers, prior research has consistently highlighted the role of
positive attitudes; awareness of social norms; high perceived agronomic, environmental,
and economic benefits; and low perceived risks in enhancing farmers’ interest in sustainable
practice adoption [38,41,42]. In the case of compost adoption, Chen et al. [12] and Case
et al. [9] showed that when users perceive clear advantages, such as improved soil quality,
reduced environmental impact, or cost savings, their intention to adopt compost increases.
Based on this evidence, we stated the following hypothesis:

H3: Perceived drivers will show a positive association with the intention to adopt (i.e., M has a
positive effect on Y).

Regarding the role of information sources, the abovementioned studies, in the broader
field of innovation, have shown that hobby farmers benefit from diversified information
exposure beyond agriculture, while professional farmers’ innovation adoption is driven
mainly by access to reliable knowledge [33,34]. Concerning compost adoption, to the best
of our knowledge, only two studies [7,8] have examined the role played by information
sources. Vigoroso et al. [8], comparing professionals and hobbyists in their compost adop-
tion behaviors, showed that professional farmers display a significantly higher propensity
to keep themselves informed about compost, alongside a trend, although non-significant,
toward perceiving greater benefits from its use; Bagagiolo et al. [7] showed that farmers
who directly received information and suggestion from peers and/or people who belong
to their social network were influenced in their decision to adopt compost.
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Based on this evidence, we expected the frequency of exposure to information sources
to moderate the relationship between LIA and perceived drivers and between LIA and
intention to adopt:

H4: The relationship between being a professional farmer and perceived drivers will be stronger at
higher levels of exposure to information sources (i.e., W positively moderates the effect between X
and M).

H5: The relationship between being a professional farmer and the intention to adopt compost will
be stronger at higher levels of exposure to information sources (i.e., W positively moderates the effect
between X and Y).

H6: The indirect relationship between LIA and intention to adopt via drivers is moderated by the
frequency of use of information sources.

The proposed hypotheses are represented in Figure 1.

Figure 1. Moderated mediation model with perceived drivers as mediator (M) and information
sources as a moderator (W). LIA is the independent variable (X), and intention to adopt is the
dependent variable (Y) (SPSS PROCESS, model 8 [43]).

3. Materials and Methods
3.1. Participants

A sample of 119 participants in the study was chosen from among visitors at the
“Ecomondo” Green Technology Expo, one of the largest European exhibitions in the field
of green and CE events in Europe, held in Rimini, Emilia Romagna Region (Northeast-
ern Italy). It is focused on the reuse and valorization of raw materials, energy, water
resource monitoring and protection, and sustainable development. According to earlier
research [44,45], exhibitions are a great setting for surveys and data-gathering activities
because they draw a large audience with both recreational and professional interests.

Statistical power analysis through the G*Power (version 3.1) software [46] was used
to calculate the a priori sample size based on Abbu and Gopalakrishna [47]. With four
predictors—i.e., level of involvement in agriculture (LIA), perceived drivers, information
sources, and LIA × information sources—as well as a medium effect size level (0.15), a
moderate significance level (α = 0.05), and a power requirement of 0.90, the minimum
sample size needed was 108.

3.2. Instruments and Procedure

A questionnaire was given to the participants in pencil and paper form. Trained
research assistants distributed the questionnaire to the exhibition visitors after verbally
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explaining the study’s objectives, the questionnaire’s focus on compost made from munici-
pal waste, and the fact that it was anonymous. As a first screening step, respondents were
asked to confirm that they were Italian native speakers and that they were familiar with
compost obtained from the organic fraction of municipal solid waste, either because they
had heard about it, were interested in using it, or were current users. Participants were also
asked to indicate their level of involvement in agricultural activities by self-identifying as
either professional or hobby farmers. Clear definitions were provided in the questionnaire
to support this classification, in line with Italian legislative decree (D.lgs. 99/04, modified
by D.lgs. 101/05). Specifically, respondents were classified as professional farmers if at least
50% of their total working time and income derived from agricultural activity, whereas
respondents whose agricultural production was intended exclusively for self-consumption
and not for sale were classified as hobby farmers.

The questionnaire was written in Italian and required approximately ten minutes to
complete. The use of Italian was intended to ensure full comprehension of the items and
to reduce potential misunderstandings, particularly given the technical content related to
compost characteristics and agricultural practices. There was no reward provided for taking
the survey. All participants gave their verbal consent for inclusion before they participated
in the study. The questionnaire was designed based on previous instruments [6,9,33,48,49]
and consisted of five different sections. Only the variables that are relevant for the aims of
the present study are described hereafter (see Table 1).

Table 1. Sections, items, and answer options of the questionnaire used in the present study.

Sections Source Items Responses

1. Perceived drivers [9]

Availability of expert advice For each option: 1—“strongly
disagree”; 2—“disagree”;

3—“agree”; 4—“strongly agree”

Availability of official quality
certification

Reducing production costs

2. Frequency of use of
information sources

[48]

Videos and internet

For each option: 1—“never”;
2—“rarely”; 3—“sometimes”;

4—“often”

Journals and advertisements
Seminars and training courses

Discussions with peers/relatives
Discussions with consultants/

trade organizations

3. Intention to adopt [49–51] Intention to adopt compost from
organic urban waste

1 = surely not, 2 = probably not,
3 = probably yes,

and 4 = surely yes

4. Sociodemographic data

Level of involvement in
agriculture

0 = hobby farmer, 1 = professional
farmer

Gender 0 = female, 1 = male,
2 = other/prefer not to declare

Age Open answer

Education
1 = primary school, 2 = secondary

school, 3 = high school,
and 4 = degree and over

3.3. Data Analysis

Descriptive statistics were computed for participants’ sociodemographic information
and all the variables of interest. The consistency of the items regarding perceived drivers
(three items) and information sources (five items) was measured by computing Cronbach’s
alpha coefficient [52]. After the reliability analysis, an aggregated score was computed as
the sum of the considered items, leading to the creation of two scales, namely “drivers”

https://doi.org/10.3390/agriculture16030329

https://doi.org/10.3390/agriculture16030329


Agriculture 2026, 16, 329 7 of 18

and “information sources”. Then, to investigate the relationships between LIA, perceived
drivers, frequency of use of information sources, and intention to adopt, we used the SPSS
v26 PROCESS macro, model 8, v.4 [43], to test our moderated mediation hypotheses. We
used 5000 bootstrap samples in the present study and determined the mediating effect at
the 95% confidence interval. Parameters with an associated p-value < 0.05 were considered
significant. In detail, model 8 is a first-stage conditional model process, in which “the
moderator W operates on the first stage of the mediation process, with W moderating the
effect of X on M but M’s effect on Y is fixed to be independent of W and any other variable
in the model” [53]. At the same time, W moderates the effect of X on Y. As a result, the
indirect effect of X on Y through M is conditional on the level of W. This model was selected
because it best aligns with the conceptual framework of the present study, allowing the
proposed relationships to be tested in a manner that is consistent with the underlying
theoretical assumptions. Alternative model specifications would imply different relational
structures that were not theoretically considered for the scope of the present research.

In addition, the choice of the PROCESS macro rather than structural equation mod-
eling (SEM) was methodologically appropriate given the characteristics of the present
study. PROCESS is easier to use than any SEM program, and it can estimate all the path
coefficients, standard errors, t- and p-values, confidence intervals, and various other statis-
tics useful for testing hypotheses, such as conditional indirect effects and the index of
moderated mediation. Furthermore, as discussed by Hayes et al. [54], for models based
entirely on observed variables, regression-based conditional process analysis and SEM
yield substantively equivalent results, and the choice between the two approaches has no
great influence in terms of parameter estimates and conclusions.

4. Results
Table 2 summarizes the main sociodemographic characteristics of the participants,

whereas the descriptive statistics of the investigated variables and reliability values are
reported in Table 3.

Figure 2 reports both direct and interaction effects among the studied variables. In
detail, the figure shows the direct relationships between LIA, drivers, and intention to
adopt, as well as the interaction between LIA and frequency of use of information sources
on perceived drivers and intention to adopt.

Table 2. Main sociodemographic characteristics of the participants.

Variable Levels n %

Gender Men 96 80.7
Women 23 19.3

Level of involvement in agricultural activities (LIA) Professional farmer 52 43.7
Hobbyist farmer 67 56.3

Education Middle school 11 9.2
High school 47 39.5

University degree 50 42
Post-graduate 11 9.2

Current adoption Professional farmer 17 14.28
Gender Hobby farmer 31 26.05

Mean (SD)

Intention to adopt Professional farmer 3.17 (1.02)
Hobby farmer 3.61 (0.78)

Age 41.64 (14.17)
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Table 3. Descriptive statistics and reliability analysis for the variables of interest.

Section Items Mean (SD) Cronbach’s α

Overall Professionals Hobbyists

Perceived drivers Availability of expert advice 2.35 (1.24) 2.31 (1.30) 2.39 (1.20)
0.40 1Availability of official quality

certification 2.59 (1.32) 2.52 (1.39) 2.64 (1.27)

Reducing production costs 3.16 (1.23) 2.94 (1.29) 3.33 (1.73)

Information sources Videos and internet 2.78 (0.94) 2.81 (0.76) 2.76 (1.06)

0.73
Journals and advertisements 2.45 (0.93) 2.31 (0.89) 2.55 (0.95)

Seminars and training courses 2.13 (1.04) 2.15 (0.91) 1.97 (0.98)
Discussions with peers/relatives 2.57 (1.01) 2.67 (0.94) 2.49 (1.06)

Discussions with consultants/
trade organizations 2.05 (0.95) 2.17 (0.98) 2.09 (1.09)

Intention to adopt Intention to adopt compost from
organic urban waste 3.42 (0.16) 3.17 (1.02) 3.61 (0.77)

1 Values under 0.6 were accepted, mainly due to the small number of items that contributed to the factor [55] and
the heterogeneous nature of the items [56]. Furthermore, to support the adequacy of this construct, an exploratory
factor analysis (EFA, no-rotation) was performed on the three items. The analysis yielded a single-factor solution
explaining 45.68% of the variance, with good factor loadings, which are 0.689, 0.704, and 0.633.

Figure 2. Results of the model tested. Regression coefficients are reported for each path and
interaction. * p < 0.05.

Direct effects. The results of the mediation analysis showed that H1 was rejected
since being a professional farmer was negatively related to the perceived drivers, which
means that hobbyists perceived the incentives that encourage OFMSW compost adoption
as more relevant compared with professional users (b = −2.38, Bse = 0.92, t = −2.58,
p = 0.01). Being a professional farmer showed no significant associations with the intention
to adopt compost from the OFMSW, making us reject H2 (b = −0.51, Bse = 0.32, t = −1.57,
p = 0.11). Consistent with H3, the perceived drivers had a positive impact on intention to
adopt (b = 0.08, Bse = 0.32, t = 2.5, p = 0.01).

Moderation effects. Moreover, H4 was accepted since the interaction between the level
of involvement in agriculture and the information sources (LIA × source) was significant for
perceived drivers (b = 0.173, Bse = 0.74, t = 2.33, p = 0.0213). The effect of LIA was examined
by simple main effects analyses above and below the means of the use of information
sources. At the lower level of information sources, the main effect of LIA on the mediation
variable was significant (b = −0.898, Bse = 0.346, t = −2.59, p = 0.0108). Figure 3 shows
the moderation graphically, highlighting that at a low frequency of use of information
sources, professionals perceived drivers of compost adoption as less relevant compared
with hobby farmers. Finally, the frequency of exposure to information sources did not show

https://doi.org/10.3390/agriculture16030329

https://doi.org/10.3390/agriculture16030329


Agriculture 2026, 16, 329 9 of 18

a significant moderation effect on the association between LIA and the intention to adopt
compost (b = 0.026, Bse = 0.02, t = 0.99, p = 0.320) (H5 rejected).

Figure 3. Effect exerted on perceived drivers by the interaction between LIA (being a hobby or
professional farmer) and declaring to use information sources rarely vs. frequently. Simple slopes
were calculated after centering the independent (i.e., recoding −1 the hobbyist farmers and 1 the
professional ones) and the moderator variables (i.e., recoding −1 the participants who had low
frequency in using information sources and 1 the participants using them more frequently). The
association between information-source use and perceived drivers differs by LIA group, with per-
ceived drivers increasing among professional farmers and slightly decreasing among hobbyists as
information-source use increases.

Overall moderated mediation effects. Finally, H6 was accepted since the overall test of
moderated mediation (i.e., the relationship, via driver, between LIA and intention to adopt,
moderated by information sources) was significant, as indicated by the index of moderated
mediation (index = 0.014, 95% CI [0.0002, 0.0337]). As detailed in Table 4, the conditional
indirect effect of LIA on intention to adopt was significant at low levels of frequency of use
of information sources, while it became non-significant at medium and high levels.

Table 4. Moderated mediation effect.

Information Sources Effect Bootstrapped Standard Error Bootstrapped LLCI Bootstrapped ULCI

M − SD −0.071 0.046 −0.182 −0.003
M −0.024 0.024 −0.084 0.009

M + SD 0.022 0.027 −0.034 0.080

5. Discussion
In this study, we tested a model of the relationships between being a hobby farmer and

the intention to adopt compost from the OFMSW, considering the mediation of perceived
drivers and the moderation of the frequency of exposure to information sources. The results
showed that being a hobbyist was positively associated with perceiving compost adoption
drivers (thus rejecting H1), which in turn had a positive impact on the intention to adopt it
(therefore confirming H3). The findings also rejected H2 since no significant association
was detected between being a professional farmer and the intention to adopt. H4 was
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instead confirmed since the frequency of use of information sources positively moderated
the relationship between being a professional farmer and the perceived drivers, showing
that a higher frequency of exposure to information sources can increase the perception
of drivers for compost adoption among professional farmers. In contrast, H5 was not
supported since the intention to adopt did not vary for professional farmers based on
their exposure to information sources. In line with these results, H6 was supported, as
the moderated mediation analysis showed that the indirect effect of being a professional
farmer on intention to adopt through perceived drivers was conditional on the frequency
of use of information sources.

Regarding the investigated drivers, the findings that hobbyists perceive the benefits
as more significant compared with professional farmers can be explained by the fact that
they pay for their farming activity, “rather than to obtain income from it”, and because the
crops are primarily intended for personal consumption [57,58]. These factors may increase
their sensitivity to cost-related drivers and strengthen their desire to grow food without
pesticides or chemical inputs, as well as increase their interest in using fertilizing products
with quality certifications. The greater openness of hobby farmers to compost adoption
can be interpreted through different theoretical frameworks, including role identity theory.
This perspective showed that individuals’ behaviors and evaluations are shaped by the
social roles they identify with and by the meanings attached to those roles [59]; being a
professional or a hobby farmer is not simply a structural distinction but reflects different
normative expectations and values that guide decision-making. Hobby farmers, whose
engagement in agriculture is often linked to lifestyle preferences and environmental values,
may be more likely to perceive compost use as consistent with their role identity and thus
attribute greater value to its perceived benefits. By contrast, professional farmers, whose
role identity is more closely tied to productivity and economic performance, may assess
compost primarily in terms of its instrumental and cost-related implications [27]. From this
angle, the moderating role of information sources observed in this study becomes relevant.
Exposure to targeted information may help reframe compost in ways that resonate with
professional farmers’ role identity, highlighting agronomic effectiveness, certified quality,
and economic returns [60]. Consistent with previous communication studies [61], which
show that message–identity congruence shapes the relationship between perceived risk
and perceived effectiveness when identity-consistent information is limited, professional
farmers may be less inclined to view compost-related drivers as salient, whereas increased
exposure can help align innovation attributes with their role-based expectations.

Nonetheless, because identity was not directly measured in the present study, this
interpretation remains theoretical and should be empirically examined in future research
by assessing farmers’ role identities and their alignment with sustainable practices. In light
of these considerations, the outcome of the study contributes to the literature debate on the
willingness to sustainably innovate among hobbyists compared to professionals [13,33],
strengthening the assumption of the positive role of the hobby farmer.

The present results also add to the still-limited literature on the differences between
professional and hobby farmers in attitudes toward the adoption of a number of behaviors,
mainly related to occupational safety [62,63]. Given the high rate of hobbyists among
farmers worldwide [27], further studies that compare the attitudes and behaviors of differ-
ent categories of operators would be useful to support comprehensive actions toward an
overall more sustainable farming system.

In line with the previous literature on the role of information sources to promote
compost adoption [10,11], a significant moderating effect of information sources on
perceived drivers that encourage compost adoption has been shown for professional
farmers: professional farmers with little exposure to information sources had reduced
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perceived drivers. This limited exposure to information sources could be explained by
the fact that farmers place a high value on independence [25] and frequently believe they
are unaffected by the beliefs and actions of their neighbors [64] or may have difficulties
in interfacing with extension workers [65], thus avoiding communication processes that
are key for the diffusion of innovation [20]. Consistent with the diffusion of innovations
theory [20], our results highlight the importance of communication channels in shaping
how individuals evaluate innovation attributes. The moderating effect observed among
professional farmers suggests that limited information exposure reduces the perceived
relevance of compost-related drivers, whereas greater exposure supports the positive eval-
uations needed during the persuasion stage. Therefore, professional farmers may benefit
from more frequent use of information sources.

This issue raises, as a practical implication, the need to employ a bottom-up approach
to innovation diffusion in rural areas. Thus, the scientific community, public authorities,
government and enterprises should be more linked with professional farmers to facili-
tate knowledge exchange, spread of innovation, and dissemination of the advantages of
adopting sustainable and innovative practices to achieve sustainable objectives [66]. The
usefulness of a CE approach in farming and benefits in the adoption of OFMSW compost
should be stressed during communication and educational activities focused on the pos-
sibility of raising economic benefits, saving time, reducing physical workload through
innovative sustainable practices [67]. Similarly, and despite the unwillingness of some
farmers to share their farming experiences, the current literature [7,68] also recognizes the
role of networks and social learning in enabling the generation of agricultural knowledge
and the development of sustainable solutions. Regarding this, it should be considered
that in the present study, the role of information sources was investigated through a single
factor. Future research could examine the effectiveness of each information source at each
stage of the diffusion process (i.e., awareness, information, application, trial, and adop-
tion), given that different communication channels can intervene at various stages of the
innovation–decision process [20]. This would help identify the sources that need to be
improved to maximize their impact during the compost adoption process.

Finally, the significant positive relationship between perceived drivers and intention
to adopt is consistent with Majbar et al. [69], who found that individual factors, particularly
knowledge about the properties and benefits of compost, influence farmers’ perceptions
and increase their interest in using compost. This acceptance is more likely to occur if
farmers know the advantages of compost, how it is produced, and how to use it. Also,
encouraging the sharing of this knowledge may be beneficial in fostering adoption among
non-current but future potential users [7].

Overall, by showing how information channels moderate drivers’ perception and
adoption intentions, the research offers practical guidance for designing innovation dis-
semination pathways that enhance sustainability-oriented practices, reduce reliance on
chemical fertilizers, and foster the transition toward more resilient and circular agricultural
systems. Ultimately, scaling OFMSW compost use in agriculture advances multiple EU
priorities: closing nutrient loops (CE Action Plan), reducing synthetic fertilizer dependency
(Farm to Fork Strategy), and enhancing soil health (Soil Mission 2030), positioning the
study as a concrete contribution to integrated CE–agricultural sustainability frameworks.
Even though the current study examined factors influencing views and adoption intentions
across two major categories of potential large-volume compost consumers, some limitations
should be considered. The current study had a small, non-probabilistic sample to start. It
should be highlighted that this limitation is common to all surveys conducted on Italian
farmers, as no comprehensive list of the population is available. However, past research
has shown that visitors of agricultural exhibitions are a useful and valid source of ques-
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tionnaire data regarding the social–psychological processes involved in farmers’ attitudes
and behaviors and offer a reasonable balance between conducting effective surveys and
collecting generalizable data [70]. Moreover, findings from non-representative samples
typically affect the absolute level of the variables, not their relationships [71], and the latter
were the main focus of this study. However, new studies conducted in countries where a
full list of farmers in the population exists could provide information about the robustness
of our findings.

Also, despite its fast and frugal characteristics, this sampling method allowed us to
reach a niche group of users [69]. Future research should, however, include a broader
range of participants and consider different sources of diversity in the farming population
(such as gender, age, and experience; see Kernecker et al. [72] and McKillop et al. [73])
to obtain more generalizable results. Furthermore, our participants were recruited from
attendees of a green technology fair. Consequently, it could be contended that our sample
likely consisted of farmers more receptive to innovative and sustainability-sensitive ideas
compared to non-participants and that our sampling method may have introduced a
selection bias. However, the sociodemographic characteristics of our participants align
with those of the Italian farming population [74,75], and also, as reported in the Results
section, we covered a diverse spectrum among the study participants, including both
compost users and non-users, and different intentions to adopt in the future. Thus, we
have confidence in the overall validity of our findings.

Second, the information we gathered was self-reported and cross-sectional. Even
though self-reporting is frequently adopted in this type of research [76], it is possible
that participants’ answers were impacted by memory bias. To obtain a more complete
and accurate understanding of the variables and processes under investigation, future
research would benefit from designing a longitudinal study in which exposure to infor-
mation channels is monitored and recorded at various time points. This study could also
combine self-reported data collection with other methodologies, such as observations of
information-seeking behaviors, to further explore the issue. In future developments, a
mixed methods approach with a sequential explanatory design [77] could be employed. In
this design, statistical results are refined and explained through qualitative data (such as
semi-structured interviews), where farmers share their views on this type of compost in
their own words.

Third, sociodemographic characteristics (e.g., age and level of education) were not
considered in the model tested in the present study, although they may play a role in
individuals’ decision to adopt (or not adopt) OFMSW compost (as is the case for other
agricultural innovations [31,78]). Future research should address this limitation, also
including those sociodemographic variables in the analysis.

Finally, the internal consistency of the driver construct showed a low Cronbach’s alpha
value. This result may be explained by several factors. For instance, the limited sample size
may have further contributed to the low-reliability coefficient [79] and been affected by the
heterogeneous nature of the items [51,80] included in this construct (i.e., informational and
economic). However, the construct was retained considering that all three items represent
relevant drivers within the theoretical framework of the study. As a consequence, the low
value may limit the strength of conclusions reported specifically for this construct, and
related results should be interpreted with caution.

6. Conclusions
Based on the present results, exposure to information and the perception of enablers

represent key aspects to be considered to support the intention to adopt OFMSW compost.
Exposing farmers to different sources of information will increase their awareness of several

https://doi.org/10.3390/agriculture16030329

https://doi.org/10.3390/agriculture16030329


Agriculture 2026, 16, 329 13 of 18

factors that support compost adoption and, as a result, their intention to adopt compost.
These interventions can address all users, but particularly professional farmers, who, on the
one hand, struggle to incorporate new practices into their farming activities until they see
the benefits, and, on the other hand, represent the wider pool of potential compost users,
compared with off-farm users [81]. From a theoretical perspective, this research contributes
to the literature on compost adoption and circular economy practices. In particular, it shows
that perceived drivers are a key mechanism that might link farmers’ intention to adopt
and that such a mechanism works differently depending on the frequency of exposure to
information sources. By integrating mediation and moderation within the same framework,
the findings provide greater nuance in understanding how adoption intentions can be
influenced by informational contexts and groups of users.

From an empirical perspective, this study provides novel evidence that professional
and hobby farmers differ meaningfully in the mechanisms underlying their intention
to adopt compost derived from organic municipal solid waste. The results show that
the two groups respond differently to perceived drivers and to exposure to information
sources, confirming that farmers’ level of involvement in agricultural activities is a relevant
factor shaping sustainability-oriented adoption decisions. By empirically demonstrating
that information channels and perceived benefits operate through distinct pathways for
professionals and hobbyists, this study moves beyond treating farmers as a homogeneous
group and highlights the importance of differentiated analytical and policy approaches.
These findings contribute empirical support to the idea that circular economy practices in
agriculture diffuse unevenly across user profiles, reinforcing the need for targeted strategies
to foster innovation uptake.

With regard to the policy implications of the present findings, they suggest that
policies aimed at promoting the circular use of OFMSW compost in agriculture should
prioritize the strengthening of information, training, and peer-based knowledge networks.
Given the central role of perceived drivers and information exposure—particularly for
professional farmers—public authorities and agricultural policymakers should support
bottom-up, network-oriented strategies that facilitate dialogue among farmers, hobbyists,
researchers, extension services, and industry actors. Investments in targeted training
programs, field demonstrations, and peer-to-peer exchange platforms can help translate
technical knowledge about compost quality, certification, and agronomic performance into
practice-relevant information.

A peer network could be created, and user-to-user communication and conversations
about the benefits, drawbacks, and qualities of compost could be improved to share the
knowledge and attitudes of farmers and hobbyists. These network-based communications
and other forms of peer social interaction should be leveraged through the development
of policies and organizational structures intended to promote public initiatives to en-
hance users and potential users’ awareness about compost properties and characteristics.
For instance:

• Farmers’ associations could invest in targeted educational and meeting initiatives,
developing proper platforms;

• Governments should collaborate closely with agricultural extension services to provide
farmers with composting-related information, resources, and technical assistance;

• Extension agencies can provide information on composting procedures, field demon-
strations, and on-farm trials to demonstrate the benefits of compost use in
local contexts.

More broadly, integrating these network-based communication and training actions
into circular economy and rural development policies would enhance awareness, reduce
uncertainty, and accelerate the diffusion of compost use as a sustainable agricultural prac-
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tice. Beyond these implications, some avenues for future research can be outlined based on
the present findings. First, further studies should include larger and more heterogeneous
samples of both professional and hobby farmers, building on the variability already ob-
served in terms of gender, age and education levels in the present sample and explicitly
consider additional sources of diversity such as farm size and farming experience in order
to obtain more generalizable evidence on the intention to adopt OFMSW compost. Finally,
experimental or quasi-experimental evaluations of targeted communication, training and
peer-to-peer initiatives are required to identify which combinations of policy tools and
extension strategies are most effective in increasing perceived drivers and promoting com-
post adoption, particularly among professional farmers, who represent a key target group
for circular waste management strategies.

In addition, future research should consider qualitative methodologies (e.g., semi-
structured interviews or focus groups) to better understand the reasons behind farmers’
perceptions of compost adoption drivers and the role played by information sources.
Such qualitative approaches could provide a deeper understanding of how professional
and hobby farmers interpret compost-related benefits and constraints and how different
communication channels shape these evaluations in practice.
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