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Agroforestry practices provide multiple ecosystem services in agricultural landscapes. However, within the local context, local
communities hold divergent perceptions regarding the various roles of agroforestry, particularly in the Afrotropical Region.
Hence, understanding these drivers is critical for adopting and promoting sustainable agroforestry practices. Here, we examined
the factors that infuenced farmers’ perceptions towards the socioecological benefts of agroforestry practices. A multistage
stratifed random sampling technique was applied to select 90 households along an urban-rural gradient. Te data were gathered
through semi-structured questionnaires and key informant interviews and analyzed using a descriptive statistics, chi-square tests,
general linear model, and redundancy analysis with the help of R software version 4.3.2. Te fndings showed that approximately
69.7% of the respondents strongly agreed that agroforestry practices had benefts for society and the environment. However, 11.1%
were neutral, and the others disagreed. Te results of the general linear model analysis showed that household age, agricultural
experience, access to land certifcation books, and training on tree conservation had a signifcantly positive efect on farmers’
perceptions of the advantages of agroforestry practices. Furthermore, farmers’ perceptions of the benefts of agroforestry in terms
of income generation, educational and cultural values, and climate change mitigation were dependent on household age and
farming experience. Overall, this study provides useful insights into the drivers of farmers’ perceptions of the advantages of
agroforestry practices in Northwest Ethiopia.Te fndings of this study underscore the need for policymakers and practitioners to
consider sociodemographic and institutional factors that infuence farmers’ perceptions when developing policies and plans to
advance the adoption and promote sustainable management of agroforestry practices. Tis supports the widespread adoption of
agroforestry practices in tropical agroecosystems.

1. Introduction

Agroforestry practices are land-use management systems
that integrate trees or shrubs with crops, livestock, or both
within the same land unit in agricultural landscapes. Tey
have gained worldwide recognition for their potential to
promote sustainable agriculture and rural development,
particularly in developing countries [1–3]. Te benefts of
agroforestry practices include improved soil fertility,

increased crop yields, enhanced biodiversity, reduced soil
erosion, and improved water quality [4–6]. Agroforestry
practices also greatly contribute to improving rural farmers’
livelihoods by providing income, food, fuelwood, fodder,
and employment for youth and women in these countries
[7–9]. However, the adoption and success of agroforestry
practices depend signifcantly on socioeconomic and in-
stitutional factors and farmers’ perceptions of their benefts
in developing countries, such as Ethiopia. Understanding
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the determinants of farmers’ perceptions of the socio-
ecological benefts of agroforestry is crucial for promoting its
adoption and implementation [2, 10, 11].

Studies have shown that socioeconomic variables, in-
formation access, and training signifcantly impact farmers’
decisions to adopt agroforestry practices in these countries
[2, 3]. For example, a study conducted in Tanzania found that
farmers’ lack of knowledge and information about agroforestry
practices was a major constraint to their adoption [12]. Sim-
ilarly, a study in Kenya found that farmers’ lack of access to
credit and fnancial resources was a signifcant barrier to their
adoption of agroforestry practices [13]. Moreover, previous
studies conducted in diferent parts of Ethiopia have focused on
examining the factors infuencing farmers’ intentions to adopt
agroforestry practices and the contribution of agroforestry to
farm income and livelihood resilience [11, 14–19]. However,
none of these studies specifcally investigated the determinants
of farmers’ perceptions regarding the ecological and socio-
economic benefts of agroforestry practices [11, 18]. However,
understanding farmers’ perceptions is a prerequisite for
adopting agroforestry practices [20, 21]. Tis is because per-
ception is one of the psychological factors infuencing the
adoption of agroforestry practices in smallholder communities
[22, 23]. Perception is the process by which individuals select,
organize, and interpret sensory information to create
a meaningful understanding of their environment [24, 25].Te
perception of agroforestry also refers to the way farmers view
and understand the benefts of agroforestry practices. Several
factors infuence farmers’ perceptions of agroforestry benefts
[26]. Tese factors include socioeconomic variables such as
land ownership, number of livestock, total income [2], agro-
forestry experience, and extension service [18]. Additionally,
household head age, education, market access, and agricultural
training also play a role in shaping farmers’ perceptions of the
benefts of agroforestry practices [27]. Collectively, these factors
infuenced how farmers perceived the benefts of agroforestry
practices and their willingness to adopt them. Tis paradigm
illustrates how sociodemographic and farm features afect
farmers’ perceptions of the socioecological benefts of agro-
forestry practices, which are the result of mental processes at
the individual level [28, 29].

In Northwestern Ethiopia, including the study area,
smallholder farmers have adopted agroforestry practices such
as home gardens, parklands, and wood lots. However, the
adoption of these practices is still limited, and farmers’ per-
ceptions of the benefts of agroforestry practices are not well
understood [30–33].Terefore, there is a need for research that
specifcally investigates the quantitative aspects of the factors
afecting farmers’ perceptions of the multiple benefts of ag-
roforestry practices. Tis includes understanding socioeco-
nomic variables, such as access to land certifcation books, age,
wealth status, educational status, farming experience, length of
stay in the area, and access to training on tree conservation,
which infuenced farmers’ perceptions of the benefts of ag-
roforestry practices [18, 19]. Terefore, this study is the only
one that addresses the determinants of farmers’ perceptions of
the benefts of agroforestry practices. Hence, by studying the
factors that infuenced farmers’ perceptions, this research
provides insights into farmers’ attitudes, beliefs, and knowledge

regarding the benefts of agroforestry practices. Understanding
these perspectives is essential for designing efective strategies
to promote agroforestry adoption and ensure long-term suc-
cess. Tis study identifed the key determinants that shape
farmers’ perceptions of agroforestry benefts. Tis information
is valuable for policymakers, extension services, and agricul-
tural practitioners because it enables them to target specifc
factors that infuenced farmers’ attitudes. Identifying these
determinants is fundamental for addressing knowledge gaps
andmisconceptions and providing tailored support to farmers.
Tis study also contributes to further research on agroforestry
practices. Although this research focused on Northwestern
Ethiopia, the fndings can be generalized to other countries
with comparable socioeconomic conditions. Terefore, this
study analyzed the determinants of farmers’ perceptions to-
wards the socioecological benefts of agroforestry practices in
the Gondar Zuria District, Northwestern Ethiopia. To this end,
we address the following questions: (1) Which type of agro-
forestry practice is preferred by farmers from socioeconomic
and ecological perspectives? (2) How do farmers perceive
diferent agroforestry practices from ecological benefts and
socioeconomic perspectives? (3) What are the factors that
infuenced farmers’ perceptions of the ecological and socio-
economic aspects of agroforestry practices? It is hypothesized
that farmers have positive perceptions of the ecological and
socioeconomic benefts of agroforestry practices in the local
context [34–36].

2. Materials and Methods

2.1. Study Area. Tis study was conducted in the Gondar
Zuria District in Northwestern Ethiopia (Figure 1). It is located
at 12°10′−12°40′ N latitude and 37°20′–37°50′ E longitude. Te
entire area of Gondar Zuria District is 1,109 km2 [37]. Te
average monthly temperature and precipitation are
17.5–27.5°C and 67.8mm, respectively [38]. According to the
Bekele-Tesemma and Tengnäs [39] Ethiopian agroecology
classifcation, the district falls into two agroecological areas:
Dega (highland) and Woina-Dega (mid-highland). Woina-
Dega (mid-highland) agroecology refers to an elevation be-
tween 1,500 and 2,300m, and Dega (highland) agroecology is
defned as an elevation greater than 2,300m above sea level.
Te midland agroecology zone constitutes the largest portion
of the districts’ overall area coverage compared with that of the
highlands [37, 40]. Te areas of land cover include farmland
(56.5%), pasture (14.7%), forests and shrubs (10%), settlements
(5.3%), and other land (13.5%) [41]. Moreover, the soil type in
the area includes nitisols and vertisols. Compared with verti-
sols, nitisols contain deeper soil and are found in regions with
sloping terrains. Conversely, vertisols inhabit lower slopes with
inherent drainage problems [42].

Approximately 87.8% (201,880) of the population lives in
rural areas, of which 55.4% (127,533) are men in the study area
[43]. Mixed farming is prevalent in the district. Terefore,
farmers are primarily engaged inmixed crop-livestock farming,
which combines crop production with animal husbandry.
Farming is generally characterized by traditional oxen-
dependent agriculture, where a pair of oxen is used with
traditional tools for tillage in the feld [44]. Rain-fed agriculture
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and traditional small-scale irrigation, which allow farmers to
produce twice a year, are the major sources of income for the
residents of the study area. Currently, new production tech-
niques have been adopted, such as row planting as opposed to
manual broadcasting of seeds and the supply of high-quality
seeds. Te most widely grown cereals in the study area are tef,
maize, sorghum, and barley. On the other hand, common
agroforestry practices in the area include the use of home
gardens, parklands, and small-scale woodlots [33, 40, 45].
Common trees maintained and managed by local farmers in
these agroforestry practices include Croton macrostachyus,
Cordia africana, Vachellia albida, and Vachellia seyal. Tey are
used for frewood, animal feed, food control, soil enrichment,
shade, and timber [33].

2.2. Site Selection. Based on the earlier study of Asfaw [46],
informal key informant interviews, and feld surveys, three
main agroforestry types were identifed from agricultural
landscapes in this study. Accordingly, the common agro-
forestry types in the agricultural landscapes of the study area
are home gardens, parklands, and woodlots.

2.3. Terminology. In this study, home garden agroforestry
deals with the cultivation of multipurpose and multistoried
trees blended with crops and/or animal husbandry around
dwelling houses. Parkland is an area retained with scattered
multipurpose trees that occur on farmland of farmers’
choice. Woodlots are the only stands of tree species planted
on farmland or degraded lands to support timber, con-
struction, and land rehabilitation.Te area is predominantly
covered by Eucalyptus species.

2.4. Sampling Techniques. A multistage stratifed random
sampling technique, including purposive and stratifed
random sampling techniques, was used to select kebeles (i.e.,
a small administration unit) and household respondents for
the study. In the frst stage, the Gondar Zuria District was
intentionally selected among the Central Gondar Zone
districts because it had the largest coverage of agroforestry
practices and diferent agroecological zones [32]. Ten, two
kebeles (i.e., Mantirno and Sihorsarwuha kebeles) were se-
lected from the midland and one kebele (i.e., Ambachira)
from the highland based on the accessibility and presence of
common agroforestry practices. Tis is because approxi-
mately 34 kebeles (78%) are found in the midland agro-
ecology zone, and 10 kebeles (22%) are found in the highland
agroecology zone [33]. Finally, in the third stage, house-
holds’ (HHs) lists were obtained from the local adminis-
trator (kebele manager). From the household list, the
researchers identifed HHs that practice at least one agro-
forestry practice (i.e., home garden, parkland, and wood lot)
with the support of key informants, community leaders, and
development agent experts. HHs practicing home garden,
parkland, and wood lot agroforestry practices were stratifed
into three wealth groups (poor, medium, and rich) using
local wealth classifcation criteria developed by key in-
formants in each sample kebele (Appendix 2).Ten, about 30
HHs (i.e., poor, medium, and rich) were chosen at random
from those identifed in the previous stage based on the rule
of thumb, i.e., the central limit theorem, within each selected
sample kebeles. As a result, about 90 HHs were used for the
entire data collection (Appendix 1). In addition, a snowball
sampling technique was used to select 27 key informants,
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Figure 1: Study area in relation to maps of the Amhara Region and Ethiopia.
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consisting of farmers, experts, traditional leaders, and local
managers. Accordingly, six key informants including
farmers and community leaders were selected from each
study site using the snowball method, and three develop-
ment agent local experts were also purposively selected from
each of the three kebeles. Te key informants of farmers and
community leaders are those who have lived in the area for
more than 30 years and are believed to be knowledgeable
about the ecological and socioeconomic benefts of agro-
forestry practices. Te development agents’ local experts are
key informants who have lived and worked in the area for
more than six years and are considered knowledgeable about
the benefts of agroforestry practices. In total, 27 key in-
formants were included in the study.

3. Data Collection

A preliminary reconnaissance survey was conducted to
obtain the overall baseline information before feld data
collection in the study area. To this end, the survey ques-
tionnaire was frst prepared in English and translated into
the local language (i.e., Amharic) followed by pretesting to
evaluate the adequacy of the survey questionnaire, clarifying
the questionnaire, and enhancing its reliability. As a result,
the questionnaire survey was pretested on 10 randomly
chosen HHs across three sample kebeles, and some ques-
tions were correspondingly amended. Finally, the ques-
tionnaire survey was conducted with the help of eight
enumerators who are development agents and local experts
in the felds of animal science, plant, and natural resource
management. Tese enumerators had been trained for one
day regarding the overall aim of the study, research ethics,
and the signifcance of generating quality data before they
started the interviews at the household level. Te actual
survey was conducted from February to April 2023.

Data were gathered at the household level using a sem-
istructured questionnaire that asked about the sociodemo-
graphic characteristics of the households, the farmers’
preferences for agroforestry practices from an ecological and
socioeconomic standpoint, and the farmers’ perceptions of
the ecological and socioeconomic benefts of agroforestry
practices using 27 questions on a 5-point Likert-type scale.
To develop these questions, indicators were selected by
reviewing previous research [4, 47–49], involving key in-
formants from local communities, and exploring the existing
frameworks such as the Millennium Ecosystem Assessment.

A pretest was then conducted to refne and evaluate the
selected indicators, updating them based on the insights
gained from testing. To validate the data obtained by the
survey questionnaire and to obtain details regarding the
socioeconomic and ecological benefts of agroforestry
practices, farmers’ preferences for agroforestry practices,
and the rationale behind farmers planting or keeping trees in
agroforestry practices, key informant interviews were also
conducted.

3.1. Data Analysis. Descriptive statistics were used to ana-
lyze the farmers’ perceptions of the benefts of agroforestry
and their preferences for agroforestry practices. Moreover,
variations in the frequency distributions or associations of
the responses to 27 questions among the diferent levels of
explanatory variables (e.g., diferent years of residence of the
farmers in the study area) were analyzed using a chi-square
test. Identifying and applying an appropriate econometric
model is crucial for predicting the combined efect of ex-
planatory variables on the dependent variable. Terefore,
this study used an econometric model to predict the efects
of explanatory variables on dependent variables, specifcally
the infuence of sociodemographic and institutional factors
on farmers’ perceptions of agroforestry benefts. Before
conducting the model analysis, multicollinearity was
assessed using the Pearson correlation matrix and variance
infation factor (VIF) among the predictor variables. As
a result, there was no multicollinearity problem among the
explanatory variables.

3.2. Generalized Linear Probit Model Specifcations. A gen-
eralized linear model (GLM) with a probit link function and
binomial distribution was employed to analyze the factors
afecting farmers’ perceptions of the socioecological benefts
of agroforestry practices.Te response variables were binary,
such as “yes” or “no,” in estimating the probability of
perceiving or not perceiving based on a set of predictor
variables [50, 51]. Tese predictable variables include
farmers’ age, gender, education, farming experience, length
of residence, membership in a social group, access to forestry
extension services, land certifcation books, media, training
on tree conservation, and training on the role of agroforestry
practices (Table 1). Correspondingly, the general linear
probit model was specifed as follows:

Mode1< −glm Y∼X1 + X2 + X3 + . . . + XN, family � binomial link � ″probit″, data � data( 􏼁( , (1)

where Y� farmers’ perception of the benefts of agroforestry
practices (dependent variable), X1� age, X2� gender,
X3� education, X4� farming experience, X5� length of
residence, X6�member of a social group, X7� access to
training on tree conservation, X8� access to media,

X9� access to training on the role of agroforestry practices,
X10� access to forestry extension service, X11� access to
land certifcation book, data are the data frame that contains
the variables, and family is binomial (“probit”), which
specifes the probit link function for a binomial family. After
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ftting the model, we used the summary () function to obtain
information such as coefcient estimates, signifcance levels,
and goodness-of-ft measures for the GLM ftted with the
probit link function.

3.3. Variables Used in the Econometric Model and
Hypothesized Efects

3.3.1. Dependent Variable. Te response variables for the
two models that were run in this study were derived from
asking two questions separately: (1) Do you agree that the
benefts of agroforestry practices at the study site are en-
vironmentally friendly, economically feasible, and socially
acceptable? (2) Do planting or retaining trees in agroforestry
practices cause disease, pests, or other problems?

3.3.2. Independent Variables. Te independent variables
that are hypothesized to afect the farmers’ perceptions of
various socioecological benefts of agroforestry practices are
the combined efects of various factors such as demographic,
socioeconomic, and institutional characteristics. Table 1
shows that the explanatory variables used in this study
and their possible efects were identifed based on a review of
past studies [18, 42, 52].

Redundancy analysis (RDA) ordination was also applied
to visualize the patterns of the relationships between the
responses of the farmers to 27 questions with a 5-point
Likert-type scale on the farmers’ perceptions of the eco-
logical and socioeconomic benefts of agroforestry practices
and the explanatory variables (including age, farming ex-
perience, year of residence, education, and wealth status of
the household head) using a vegan package. All the data were
analyzed using R software (version 4.3.2).

4. Results

4.1. Sociodemographic Characteristics of the Respondents.
Tis study examined the sociodemographic characteristics
of sample households in the study area, including age, ed-
ucation, gender, access to electronic media, tree conserva-
tion training, and land certifcation books, to understand
farmers’ perceptions of agroforestry practices. Table 2
showed that the sociodemographic characteristics of the 90
farmers in the study area. Most of the respondents were male
(93.3%), with age groups ranging from 46 to 64 (53.3%) and
65 to 64 (25.6%). Te majority were illiterate (73.3%), with
only 26.7% being literate. Te study revealed that most
farmers had access to electronic media (55.6%), but a sig-
nifcant proportion did not (44.4%). Most had access to tree
conservation training (32.2%) but not formal training
(67.8%). Most had land certifcation (92.2%), but only 7.8%
did not have legal recognition.

4.2. Farmers’ Preferences for Agroforestry Practices. Tis
study revealed that farmers have various preferences for
agroforestry practices from diferent perspectives. From an
economic beneft perspective, most respondents (57.8%)
preferred wood lot agroforestry. Tis indicates that they

believe that wood lots ofer more signifcant economic
benefts than home gardens and parklands. Regarding the
management perspective, most participants (81.11%) fa-
vored home garden agroforestry. Tis suggests that they
consider home gardens to be more manageable than
parklands and wood lots. Tis is because home gardens are
near their home and are easier for the entire family to
manage. Concerning increasing soil fertility and crop pro-
duction, the majority of respondents (62.23%) chose
parkland as the preferred agroforestry type. Tis indicates
that parkland is the most efective in enhancing soil fertility
and crop production, whereas home gardens are less pre-
ferred (37.77%). Tese results provide insights into the
participants’ opinions and preferences regarding diferent
agroforestry types based on economic benefts, management
perspectives, and soil fertility and crop production in the
area (Table 3).

4.3. Farmers’ Perceptions of the Socioeconomic and Ecological
Benefts of Agroforestry Practices. Te results of the de-
scriptive analysis showed that farmers’ perceptions of the
diferent socioecological benefts of agroforestry are diverse.
For example, 23% of the respondents strongly agreed, 40%
agreed, 5.6% strongly disagreed, and 5.6% remained neutral
about the beneft of agroforestry in income generation for
farmers. Moreover, approximately 31.1% strongly agreed,
48.9% agreed, 8.8% remained neutral, and 11.2% disagreed
that agroforestry was benefcial for adapting to climate
change. Similarly, 48.9% of the respondents strongly agreed,
27.8% agreed, and 11.1% were neutral, but 12.2% disagreed
that agroforestry contributes to biodiversity conservation in
agroecosystems. In general, most respondents had a positive
perception of all perceptional questions regarding the so-
cioeconomic and ecological benefts of agroforestry prac-
tices. In contrast to expectations, 42% of the respondents
strongly disagreed and disagreed (had a negative perception)
that agroforestry practices help reduce resource conficts.
Tis showed that farmers believed that agroforestry practices
were the root of their conficts with neighbors because they
afected other people’s crops on their own (Figure 2).

4.4. Determinants of Farmers’ Perceptions of the Socio-
ecological Benefts of Agroforestry Practices. Te frequencies
of the distributions of the farmers’ perceptions of the
benefts of agroforestry for income generation, resolving
conficts on resources, spiritual values, education, and cli-
mate change adaptation were signifcantly dependent on the
age of the respondents, the level of farming experience, and
the length of the respondents’ residence in the area (p< 0.04,
Table 4).

Te results of the generalized linear model analysis in-
dicated that having a land certifcation book or not having
a land certifcation book signifcantly infuenced farmers’
perceptions of the socioecological benefts of agroforestry
practices (p � 0.01, Table 5). Similarly, whether farmers
received training in tree conservation or not signifcantly
afected their perception of the benefts of practicing ag-
roforestry (p � 0.04). Moreover, the length of residence and
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farming experience were highly signifcant predictors of
farmers’ perceptions of planting or retaining trees in ag-
roforestry practices that cause pests and diseases (p< 0.05).
Similarly, whether the farmers received training in tree
conservation or not signifcantly afected their perceptions of
agroforestry practices causing pests and diseases (p � 0.03,
Table 5).

Te results of the redundancy analysis indicated that the
frst axis explained 96% of the variations in the responses to
the socioecological benefts of agroforestry, whereas the
second axis explained only 24% of the variation. Wealthy
households either disagreed or strongly disagreed with the
socioecological benefts of agroforestry. Te households that
had lived in the area for a longer number of years strongly
agreed with the socioecological benefts of agroforestry.
Similarly, educated households also agreed with them
(Figure 3).

5. Discussion

Tis study revealed that most of the respondents were older
in the study area. Tis implies that older farmers are more
likely to perceive the benefts of agroforestry practices be-
cause they may have diferent experiences and perspectives.
Tis understanding is crucial for efective agroforestry

promotion and adoption strategies [18]. Te study revealed
that most farmers in the study area were illiterate, with only
a quarter being literate. Tis low level of education afects
their understanding of agroforestry concepts and associated
benefts, suggesting the need for education and training
programs [34]. Most farmers (55.6%) had access to elec-
tronic media, including radio, which showed that they could
efectively disseminate information about agroforestry
practices and their benefts. Limited access may afect
farmers’ perceptions and knowledge of agroforestry [58].
Te study also revealed that 32.2% of the farmers had access
to tree conservation training, whereas 67.8% did not. Tis
suggests the need for training initiatives for farmers [34].
Most farmers in the study area had land certifcation
(92.2%), indicating secure tenure and willingness to adopt
long-term agricultural practices such as agroforestry, despite
a small portion lacking legal recognition [53].

Tis study revealed that farmers have diverse preferences
for agroforestry practices, which are infuenced by factors
such as economic benefts, management, and soil fertility.
Accordingly, most respondents preferred wood lots for their
economic beneft, indicating that they perceived wood lots as
the most signifcant option compared with other options
such as home gardens and parkland. Tis preference for
wood lots may be driven by the potential for higher-income

Table 2: Sociodemographic characteristics of the respondents in the study area (n� 90).

Characteristics Category Frequency Percentage

Gender Male 84 93.3
Female 6 6.7

Age
27–45 19 21.1
46–64 48 53.3
>65 23 25.6

Education status Literate 24 26.7
Illiterate 66 73.3

Access to electronic media Yes 50 55.6
No 40 44.4

Access to training on tree conservation Yes 29 32.2
No 61 67.8

Access to the land certifcation book
Yes 83 92.2
No 7 7.8
Total 90 100.0

Source: own survey, 2023.

Table 3: Farmers’ preferences for agroforestry practices from socioeconomic and ecological perspectives.

Preference questions Agroforestry types Response (%)

Which agroforestry type is better for you from an economic beneft perspective?
Home garden 38.9
Parkland 3.3
Wood lot 57.8

Which agroforestry type is better for you from a management perspective?
Home garden 81.11
Parkland 12.22
Wood lot 6.66

Which agroforestry type is better for increasing soil fertility and crop production?
Home garden 37.77
Parkland 62.23
Wood lot 0.00

Source: own survey, 2023.
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generation and the perceived market value of timber
products [59]. From the management perspective, most
participants preferred home garden agroforestry because of
its accessibility and convenience, as it is located near resi-
dences, making it easier for daily monitoring, management,
and harvesting activities. In contrast, parkland and woodlot
agroforestry may require farmers to travel longer distances,
which can be time-consuming and less practical for regular

maintenance [60, 61]. Tis study suggested that preferences
for agroforestry practices vary among farmers in the study
area.Tis was corroborated by a study by Agúndez et al. [62],
who found that farmers’ preferences for agroforestry were
context-specifc in terms of the growth of agroforestry in
Niger.

Tis study showed that most farmers strongly agreed
that agroforestry practices are essential for the farming

AFPs support biodiversity conservation

AFPs provide timber
AFPs provide spiritual values

AFPs provide recreational values
AFPs provide market opportunities

AFPs provide fuelwood
AFPs provide fruit

AFPs provide fodder
AFPs provide educational values

AFPs provide aesthetic values
AFPs provide a shade?

AFPs mitigate climate change
AFPs increase water source
AFPs increase social capital
AFPs increase farm income

AFPs improve landscapes
AFPs help to nutrient recycling

AFPs help to climate change adaptation
AFPs create tourism opportunities

AFPs provide poles
AFPs improve water quality

AFPs improve soil fertility
AFPs create job opportunities

AFPs reduce soil erosion

AFPs control flood
AFPs decrease fire risk

AFPs reduce resource conflicts

100 10050 500
Percentage

Strong Disagree
Disagree
Neutral

Strong Agree
Agree

Response

Figure 2: Farmers’ perceptions of the ecological and socioeconomic benefts of agroforestry practices in the study area (source: own survey,
2023). Note. AFPs�Agroforestry practices; 1� strongly disagree; 2� disagree; 3� neutral; 4� agree; 5� strongly agree.

Table 4: Chi-square analyses of the frequency of distributions of respondents’ perceptions of various socioecological benefts of agroforestry.

No. Perceptional
statement Factors X-squared df P value

1 Income generation Household head age 29.81 8 <0.001
Farming experiences 21.44 8 0.006

2 Reducing conficts on resources Length of residence 15.78 8 0.045
Household head age 19.20 8 0.013

3 Spiritual values Length of residence 16.25 8 0.038
Household head age 22.29 8 0.004

4 Educational values Farming experiences 17.00 8 0.030

5 Climate adaptation Farming experiences 18.59 8 0.017
Length of residence 18.35 8 0.018

Source: own survey, 2023.
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community to boost farm income. Tese results were
confrmed by Abdella et al. [63], Diriba et al. [64], and Saha
et al. [65], who stated that agroforestry practices helped to
increase farmers’ incomes in Ethiopia and Bangladesh.
Similarly, most farmers had a positive perception (strongly
agreed and agreed) towards the benefts of agroforestry
practices in terms of creating fuelwood for household
consumption and sales. Tis is supported by the study by
Saha et al. [65], who found that farmers in Bangladesh had
favorable opinions of agroforestry practices as a way to
satisfy their fundamental needs for fuel wood. A study by
Abdella et al. [63] also indicated that 74% of households in
Ethiopia had a positive perception of how agroforestry
practices helped to produce fuelwood. Te study also
revealed that most of the respondents strongly agreed (had
a positive perception) that employing agroforestry practices
is crucial for the agricultural community to reduce soil
erosion and increase soil formation. Tis fnding was sup-
ported by Atangana et al. [1], Bekele [66], Drechsel et al. [67],
and Tega and Bojago [18], who stated that the perennial
roots of trees stabilize the soil and reduce soil erosion.
According to a key informant, the use of diferent legu-
minous trees such as Vachellia albida in agroforestry
practices reduces soil erosion, increases soil fertility by fxing
nitrogen, and improves yields without the use of chemical
fertilizers in the study area, which is also confrmed by
a study by [68].

In general, the fndings of this study are congruent with
our hypothesis that most respondents have a positive

perception of all perceptional questions about the socio-
economic and ecological benefts of agroforestry practices.
In contrast to expectations, 42% of the respondents had
a negative perception that agroforestry practices help reduce
resource conficts. Tis showed that farmers believed that
agroforestry practices were the root of their conficts with
neighbors because they afected other people’s crops close to
their own. For instance, if a wood lot is located close to a crop
feld, it will impact the neighboring crop felds. Te main
agricultural activity for most households is crop farming,
even though trees compete with crops for nutrients in this
situation, reducing crop production. House devastation,
land encroachment, and fouling neighboring complexes
were the other harmful efects of trees that led to confict.
Terefore, there were disputes between the crop and tree
growers. Some respondents, expressing their unhappiness,
said that canopy shade would hinder the growth of beans,
tef, maize, and other crops. Tis demonstrates that the
respondents’ understanding of various agroforestry man-
agement techniques was insufcient. Tis study is supported
by Kebede and Chen [69], who found that farmers had
a negative perception of wood lot agroforestry in north-
eastern Ethiopia.

Te present study shows that the frequencies of the
distributions of farmers’ perceptions regarding the benefts
of agroforestry are signifcantly dependent on age, farming
experience, and the length of the respondents’ years of
residence. Te respondents’ ages had signifcant relation-
ships with the frequencies of the distributions of farmers’

Table 5: Generalized linear probit models on the determinants of the farmers’ perceptions of the socioecological benefts of agroforestry
practices.

Models Factors Estimate Std. error P values

1 Land certifcation 1.539 0.623 0.013
Access to tree conservation training 0.505 0.719 0.036

2
Year of residence −0.047 0.019 0.014
Farming experience 0.042 0.018 0.020

Access to training in tree conservation 0.680 0.315 0.028
Source: own survey, 2023.
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Figure 3: Redundancy analysis (RDA) shows the association of the responses of the farmers with explanatory variables in the ordination
space (source: own survey, 2023).
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perceptions (p< 0.05). Tis indicated that diferent age
groups have varying perspectives and priorities regarding
the benefts of agroforestry, resulting in diferences in
perception among diferent age categories [18]. Te study
also indicated that farmers with diverse farming experiences
have distinct perceptions about income generation, confict
resolution, spiritual values, education, and climate change
adaptation through agroforestry. Tis implies that farmers
with greater farming experience may have a deeper un-
derstanding of the potential benefts and are more likely to
appreciate the positive impacts of agroforestry.Te results of
this study conform to those of a study by Kebede and Chen
[69], who found that the farming experience signifcantly
impacts farmers’ perceptions of the benefts of agroforestry
in northeastern Ethiopia. Furthermore, respondents’ length
of residence in the area was signifcantly associated with
farmers’ perceptions of agroforestry benefts. Tis suggests
that the duration of residence infuenced farmers’ awareness
and understanding of the potential advantages ofered by
agroforestry practices in their specifc context. Tis agreed
with the fndings of Ahmad et al. [47], who claimed that the
participants’ years of residence had a signifcant and fa-
vorable link with the farmers’ perceptions of the ecological
benefts of agroforestry in Pakistan.

Te results of the generalized linear models provide
insights into the determinants of farmers’ perceptions of the
socioecological benefts of agroforestry practices. According
to the frst model, land certifcation had a statistically sig-
nifcant positive impact on farmers’ perceptions of the
benefts of agroforestry practices (p< 0.05).Tis implies that
farmers who have their land certifed are more likely to
perceive these benefts positively than those without land
certifcation. Tis study is consistent with a study by
Mehmood et al. [53], who found that in Pakistan, the status
of land ownership was directly related to farmers’ percep-
tions of climate change. Similarly, access to tree conservation
training had a statistically signifcant positive impact on
farmers’ perceptions of agroforestry benefts (p< 0.05). Tis
indicates that farmers who receive training in tree conser-
vation are more likely to recognize and appreciate the
benefts associated with agroforestry practices. Tis fnding
agrees with the results of Moges and Taye [56], who claimed
that farmers who had access to soil conservation and
management training were more aware of conservation
technologies and their advantages than those who did not.
Te fndings of this study were also supported by a study by
Pratiwi and Suzuki [70], who found that access to training
increased participants’ knowledge of agroforestry in
Indonesia.

According to the second model, farming experience
had a statistically signifcant positive impact on farmers’
perceptions that agroforestry practices cause pests and
diseases (p< 0.05). Tis implies that farmers with more
farming experience are more likely to have positive per-
ceptions of agroforestry practices. Tis study is consistent
with a study by Mehmood et al. [53], who reported that
farmers’ perceptions were directly related to their experi-
ences with agriculture in Pakistan. Similarly, access to tree
conservation training had a statistically signifcant and

positive impact on farmers’ perceptions.Tis indicated that
farmers who have received training in tree conservation are
more likely to have positive perceptions regarding planting
or retaining trees in agroforestry systems that cause pests
and diseases. Te fndings of this study are in line with
those of [70].

Unfortunately, our results contradicted our hypothesis
that the year of residency was a negative and signifcant
predictor of farmers’ perceptions of planting or retaining
trees in agroforestry practices that cause pests and diseases
(p< 0.05). Tis suggests that as the number of years of
residence increases, farmers’ perceptions of agroforestry
practices tend to decrease. Tis study is supported by a study
by Fagerholm et al. [71], who claimed that respondents’
perceptions of ecosystem services in Europe are also neg-
atively and signifcantly infuenced by the respondents’
length of residence.

Redundancy analysis revealed that wealthier households
often disagreed or strongly disagreed with the socio-
ecological benefts of agroforestry, suggesting that socio-
economic factors may infuence perceptions due to
alternative income sources or resource access [72]. However,
households with more years of residence in the area strongly
agreed with the benefts of agroforestry, likely because of
their familiarity with the local environment and experience
with agroforestry practices, which may have had positive
impacts. Tis result suggested that households that had lived
in the area for longer strongly agreed with the benefts of
agroforestry. Tis is supported by Fagerholm et al. [71]. Te
study also showed that educated households generally
agreed with the benefts of agroforestry, indicating a better
understanding of its ecological, economic, and social ben-
efts.Tis research is in line with the studies of Solomon [52],
Ahmad et al. [47], and Buyinza et al. [10].

Te fndings of this study have signifcant implications
for the promotion and adoption of agroforestry practices in
Northwestern Ethiopia. By elucidating the farmers’ prefer-
ences and factors afecting their perceptions of agroforestry
benefts, this study provides a robust foundation for poli-
cymakers, extension services, and agricultural practitioners
to design targeted interventions that leverage the strengths
of diferent agroforestry techniques. Te documented
preferences of farmers shed light on the diverse needs and
priorities within the community. Tis understanding is
crucial for tailoring agroforestry promotion strategies that
resonate with local contexts, ensuring increased acceptance
and sustainable adoption. Te fndings of this study also
ofer insights into the determinants of farmers’ perceptions
of the multiple benefts of agroforestry practices. Tis is
essential for promoting sustainable agroforestry manage-
ment, driving adoption, empowering farmers, and designing
efective policies and interventions. By addressing these
determinants and promoting positive perceptions, stake-
holders can foster a shift towards more sustainable and
environmentally friendly agricultural practices.

Despite its valuable insights, this study had several
limitations. Tis research focused specifcally on the Gondar
Zuria District, but variations in sociocultural and ecological
contexts in other regions may infuence the applicability of
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the results. Te study’s reliance on self-reported data in-
troduces the potential for respondent bias. Future research
could consider incorporating diverse data collection
methods, such as observational studies or third-party as-
sessments, to validate the self-reported fndings. In addition,
the study primarily focused on farmers’ perceptions and
preferences, leaving room for exploring the perspectives of
other stakeholders, such as local authorities, environmental
agencies, and nongovernmental organizations. A more
comprehensive examination of the broader implications of
agroforestry practices involving multiple stakeholders could
provide a holistic understanding. Despite these limitations,
this study serves as a valuable contribution to the existing
literature on agroforestry practices in Ethiopia, ofering
nuanced insights that can inform future research directions
and policy implementations.

6. Conclusions

In conclusion, this study confrms that farmers have
various preferences for agroforestry practices from dif-
ferent perspectives. In the Gondar Zuria District, most
farmers had positive perceptions of the ecological and
socioeconomic benefts of agroforestry practices. Tis
fnding implied that farmers knew the benefts of agro-
forestry practices very well and had a good knowledge of
agroforestry. Terefore, when developing policies and
strategies to scale up and promote sustainable manage-
ment of agroforests, it is crucial to consider farmers’
knowledge of their perceptions of and preferences for the
benefts of agroforestry at the grassroots level. Te study
also revealed that a signifcant proportion of respondents
had neutral or disagreeing opinions regarding the benefts
of agroforestry practices. To promote sustainable agro-
forestry management, it is crucial to conduct awareness
campaigns targeting farmers and local communities.
Tese campaigns should focus on highlighting the soci-
oecological benefts of agroforestry, such as reducing
resource conficts, improving educational and cultural
values, and mitigating climate change. By raising
awareness and addressing misconceptions, farmers may
be more inclined to adopt agroforestry practices. Fur-
thermore, the fndings showed that sociodemographic and
institutional factors, such as length of residence, age, level
of farming experience, access to land certifcation books,
and training on tree conservation, signifcantly infuenced
farmers’ perceptions of the benefts of agroforestry
practices. Tese fndings suggest that targeted strategies
and policies aimed at promoting agroforestry practices
should consider the diverse sociodemographic and in-
stitutional factors that shape farmers’ perceptions and
adoption of these practices. Tis study assessed the per-
ceived benefts of agroforestry practices; future studies
should be conducted on the actual benefts of agroforestry
practices. Moreover, to fully understand the complex
factors that afect farmers’ perceptions, future studies
should examine other variables that afect farmers’ per-
ceptions of the ecological and socioeconomic benefts of
agroforestry, such as access to markets and extension

contact. Future studies of agroforestry practices should
focus on exploring environmental conditions through
a sociocultural approach.
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Supplementary Materials

Appendix 1. Description of sample household selection.Tis
appendix provides information on the selection of sample
households in the study area. It presents data on the number
of sample households chosen from diferent kebeles (ad-
ministrative subdivisions) within the study area, along with
the corresponding agroecological zones. Te table includes
the total number of households per kebele and the number of
sample households selected from each kebele. Te total
number of sample households selected for the study is also
provided. Appendix 2. Major local criteria for household
wealth classifcation. Tis appendix outlines the major local
criteria used to classify households into diferent wealth
categories. It presents key informants’ criteria for dis-
tinguishing between rich, medium, and poor households.
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Te table includes various indicators such as the status of the
house (number of tin), land holding (in hectares), oxen and
cow numbers, goat and sheep numbers, donkey ownership,
and crop production per year. Te criteria for each wealth
class are provided, indicating the thresholds or ranges for
each indicator used to classify households into rich, me-
dium, and poor categories. (Supplementary Materials)
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