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Abstract

Forest landscape degradation poses a significant challenge in southern Ethiopia, contributing to food insecurity and rural
migration. Despite various intervention programs, effective management of this vital resource remains inadequate, resulting in
declining agricultural productivity. This study investigates the impact of various environmental and socio-economic factors on
the adoption of tree planting practices on degraded landscapes. Primary data were collected from 149 household heads through
structured questionnaires. Both descriptive and inferential statistics were used for data analysis. The chi-square statistic (y*> =
1.96, p = 0.581) indicates that there is no statistically significant relationship between slope type and tree planting adoption.
Result also showed that contact with extension agents significantly boosts adoption rates for tree planting. The chi-square value
()* = 5.604) with a p-value of 0.018 indicates a significant relationship between contact with extension agents and the adoption
of tree planting. Additionally, training on tree planting did not significantly impact adoption rates (3> = 0.032, p = 0.865),
indicating that personal beliefs and cultural practices may play a more vital role. The probit regression results highlight several
critical factors influencing the adoption of tree planting among households. Notably, the significance of land certificates and
farmers’ perception of land tenure security underscores the importance of secure land rights in promoting sustainable
agricultural practices. Larger farm sizes and livestock ownership also positively impact tree planting, indicating that resource
availability plays a crucial role. In contrast, age, family size, education, and extension contact do not significantly influence
tree planting behavior. This suggests that interventions aimed at enhancing tree planting adoption should focus on improving
land security and providing resources rather than merely increasing educational outreach or extension services. The complexity
of factors influencing adoption decisions highlights the importance of a nuanced policy-making approach that considers local
contexts and individual circumstances, particularly regarding land rights and resource management.
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1. Introduction

Farmers' investments in forest landscape restoration are  suring ecological balance [8] Understanding the multifaceted
increasingly crucial for combating land degradation and en-  nature of these investments requires a comprehensive analy-
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sis of the various environmental conditions that influence
them, alongside the role of extension services in facilitating
these practices [10]. In many developing countries, including
Ethiopia, where rural communities are heavily reliant on
forest resources, the challenges of tenure insecurity and envi-
ronmental degradation are particularly pronounced [11]. The
unique physiographic characteristics of regions like Soddo
Zuria Woreda such as soil type, slope, and climate play a
significant role in determining the viability of restoration
efforts [13]. These environmental factors not only affect the
productivity of agricultural systems but also influence farm-
ers' willingness to invest in forest restoration initiatives [20].

Cultural perspectives on land and resources also play a
critical role in shaping farmers' approaches to forest land-
scape restoration [6]. In Ethiopia, where land is deeply in-
terwoven with identity and livelihood, understanding local
attitudes toward forest landscape restoration is essential [21].
The participation of different genders in restoration efforts
remains underexplored, highlighting the need for research
that captures the nuances of gender dynamics in decision-
making processes related to environmental investments [22].

In the context of forest landscape restoration, extension
services play a pivotal role in influencing farmers' invest-
ment decisions [23]. Various environmental factors, such as
soil type, climate, and topography, significantly impact these
investments. In regions like Soddo Zuria Woreda, Southern
Ethiopia, understanding how these factors interact with ex-
tension services is crucial for promoting sustainable forest
land scape restoration practices [14]. Farmers' investments in
forest landscape restoration are increasingly critical for ad-
dressing land degradation and ensuring ecological balance
[30]. However, there is a notable gap in the literature regard-
ing a comprehensive analysis of the diverse environmental
conditions influencing these investments, particularly in de-
veloping countries like Ethiopia, where rural communities
rely heavily on forest resources [12].

Despite the importance of agricultural extension services
in promoting sustainable practices, there is a noticeable gap
in research regarding their effectiveness in the context of
forest landscape restoration [24]. While some studies have
examined the benefits of extension services, few have delved
into how these services interact with environmental variables
to shape investment decisions among farmers [31]. Addition-
ally, the socio-economic dynamics, including issues of land
tenure, access to resources, and market integration, further
complicate the landscape of investment in restoration prac-
tices [34]. This study aims to explore the relationship be-
tween environmental conditions and farmers' engagement in
restoration efforts, highlighting the effectiveness of agricul-
tural extension programs. By examining local perceptions
and investment behaviors, the research seeks to identify both
the opportunities and challenges faced by farmers in enhanc-
ing forest landscapes. Additionally, the role of gender in
these investment decisions will be investigated, providing a
comprehensive view of the socio-economic dynamics at play
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in sustainable forest landscape restoration.

2. Material and Methods

The research was carried out in Soddo Zuriya Woreda, sit-
uated in the Wolaita Zone of the Southern Nations, National-
ities, and Peoples Region of Ethiopia. This area is approxi-
mately 390 km from Addis Ababa and spans 481 km=char-
acterized by a moderate to cool sub-highland climate that has
been significantly affected by land degradation. The average
annual temperature in this region ranges from 15<C to 20T,
accompanied by an average annual rainfall of about 1200
mm.

Soddo Zuriya predominantly falls within the woiyna dega
climatic zone, with altitudes varying from 1500 to 2500 me-
ters above sea level, and it includes some Dega zones above
2500 meters. Historically, the region was rich in natural for-
ests; however, population growth, agricultural expansion,
and dependence on wood fuel have led to substantial forest
degradation, resulting in only 11% of the land still covered
by scattered natural forests and state-owned plantations.

The prevailing soil types are vertisols and Nitosols, the lat-
ter known for their nutrient content but also their susceptibil-
ity to erosion and leaching. The population density in Soddo
Zuriya is notably high, averaging 511 individuals per square
kilometer, with approximately 163,771 rural residents, pri-
marily from the Wolaita ethnic group. The local agricultural
practices are predominantly crop-livestock mixed systems,
with a strong emphasis on Enset cultivation integrated with
other root and cereal crops.

1. Data Sources and Collection Methods

In this study, both primary and secondary data were uti-
lized. Primary data were collected through structured inter-
views and field observations. Surveys targeted farmers'
households. Secondary data were gathered from governmen-
tal documents and reports at regional, zonal, and Woreda
levels, as well as from non-governmental organizations.

2. Sampling Technique

A multistage sampling approach was employed to select
household respondents. Soddo Zuriya Woreda was purpos-
ively chosen for its land certification experience since 2005.
Subsequently, three kebeles with over 70% certified house-
holds prior to 2007 were randomly selected. A total of 149
household heads were systematically sampled from these
kebeles, with the sample size determined by factors such as
research costs, time constraints, and transportation availabil-
ity. Data collection involved structured questionnaires focus-
ing on household characteristics and perceptions regarding
land certification and tenure security. Pre-testing of the ques-
tionnaire was conducted with 5-6 households before the main
survey.

3. Data Analysis

Both descriptive and inferential statistics methods were
employed for data analysis, the study employed a probit
model to assess factors influencing the adoption of soil and


http://www.sciencepg.com/journal/aff

Agriculture, Forestry and Fisheries

http://www.sciencepg.com/journal/aff

land management practices. The model is defined as:
yli=xlifl+uliy {li} =x_ {li} \beta {1} +u_{li}yli=x1i 1 +uli
where:
y Mi=D\hat{y} {li} =1y 1i=1if yi>0y_{i} > Oyi >0
y*i=0\hat{y} {1i} =0y 1i =0 if yi<Oy {i} \leq Oyi <0

x1ix_{1li}x1i represents independent variables affecting
participation in sustainable land management (SLM) practices.

Bl\beta {1}p1 denotes unknown parameters

uliu_{1i}uli are the residuals, assumed to be inde-
pendently and normally distributed with a mean of 0.

Before applying the probit model, multicollinearity among

3. Results and Discussions

continuous variables was examined. Two measures were
used to test the variance Inflation Factor (VIF) and the Con-
tingency Coefficient (CC) for discrete variables. A VIF ex-
ceeding 10 indicated high collinearity, while a CC above
0.75 suggested similar concerns.

Statistical measures such as means, percentages, frequen-
cies, standard deviations, chi-square, and t-tests were used to
summarize and categorize the data. Correlation analysis was
employed to determine the degree of association between
two variables. Upon completion of data collection, the data
were coded and analyzed using the Statistical Package for
Social Sciences (SPSS version 20), employing both descrip-
tive and econometric methods to interpret farmers' responses
effectively.

Frequency Distribution of Variables

120 4

100 4

(=]
(=]
L

Frequency
(=]
o
!

40 4

20

Categories

Figure 1. Depict the demographic distribution of respondents with respect to land restoration.

Result in Figure 1 shows the analysis of household charac-
teristics from the study reveals significant demographic in-
sights about the 149 respondents. The data shows that a sub-
stantial majority (85.9%) of the respondents are male-headed
households, while female-headed households constitute only
14.1%. This disparity may reflect cultural norms and gender
roles prevalent in the region, highlighting potential challeng-
es women face in land management and decision-making
processes. A large portion of respondents (86.6%) are mar-
ried, indicating a stable family structure, which can influence
agricultural productivity and labor availability.

The small percentages of single (1.3%), widowed (6.7%),
and divorced (5.4%) respondents suggest that marital status
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does not vary significantly among the population, potentially
affecting social support systems within the community. The
educational attainment among respondents is notably low.
Only 14.4% can read and write, and nearly half (47.7%) have
no formal education. A small group (12.8%) attended sec-
ondary school. This lack of education may hinder the adop-
tion of innovative practices tree planting and land manage-
ment, as education often correlates with information access
and the ability to implement new techniques.

The age distribution of the household heads indicates that
nearly half (48.99%) are between 16 and 45 years old, while
46.3% fall between 46 and 64 years. Only 4.69% are above
64 years, suggesting that a significant majority of respond-
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ents are within the working-age group (16-64 years), which
is crucial for agricultural labor and tree planting and man-
agement activities. The mean age of respondents is 44.76
years, which indicates a mature population that may possess
substantial farming experience. The average family size of
6.43 suggests a reliance on family labor in tree planting and
land restoration activities. Additionally, with an average
landholding of 0.54 hectares, the size is relatively small,
which may impact the scale of farming operations and limit
agricultural productivity. The small landholding size under-
scores the importance of effective land management practic-
es to enhance productivity and sustainability.

Result in Figure 2 shows percentages of adopters and non-
adopters of tree planting are fairly consistent across the dif-
ferent slope categories. For flat areas, 55.9% of farmers
adopted tree planting, while in gently sloping areas, the
adoption rate was slightly lower at 54.5%. In moderately
sloping areas, there is a notable increase in adoption at
67.4%, whereas steeply sloping areas show a return to a
similar rate as flat areas at 56.0%. This suggests that while
slope type may influence adoption rates, the differences are
not markedly pronounced. The adoption rates appear rela-
tively consistent across all slope types, suggesting that the
slope's steepness does not significantly influence the decision
to adopt tree planting and land restoration practices. The chi-
square statistic (x> = 1.96, p = 0.581) indicates that there is
no statistically significant relationship between slope type
and tree planting adoption. A p-value above 0.05 suggests
that the differences observed in adoption rates across the
slope categories are likely due to random chance rather than
a true effect. This implies that factors other than the slope
may be more critical in determining whether farmers decide
to adopt tree planting.

Given the lack of significant differences in adoption rates
by slope type, it may be essential to explore other influenc-
ing factors that affect farmers' decisions to engage in tree
planting. These could include personal beliefs, cultural prac-
tices, and access to resources, or support from extension ser-
vices. The findings suggest that while environmental factors
like slope may impact agricultural practices, they may not be
the primary determinant for tree planting adoption. Instead, it
may be beneficial to focus on enhancing education, provid-
ing training, and fostering community engagement to en-
courage greater adoption of tree planting and land restoration
practices.

Numerous studies have shown that socio-economic and
psychological factors often outweigh environmental consid-
erations in agricultural decision-making. For instance, re-
search by [28] highlights how farmers’ attitudes toward sus-
tainability significantly influence their adoption of tree plant-
ing and management practices, regardless of environmental
constraints. Literature from [29] confirms that extension ser-
vices and community-based approaches effectively promote
sustainable tree planting and management practices, making
a case for resource allocation in these areas. Studies focusing
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on micro-level factors may reveal that in certain regions,
slope could have more pronounced effects on tree planting
adoption, which would argue against a one-size-fits-all ap-
proach to understanding adoption behaviors. Previous re-
search by [7] indicates that access to financial incentives can
significantly alter adoption rates of tree planting and man-
agement, suggesting a more complex interplay between envi-
ronmental and socio-economic factors.

Tree Planting Adoption by Slope
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Figure 2. Shows how tree planting and management was affected
by slope gradient.

Result in Figure 3 shows the bar chart clearly demon-
strates the significant impact of extension agent contact on
the adoption of tree planting. Among those without contact
with extension agents, 6 (6.8%) adopted tree planting, while
12 (19.7%) did not adopt. This contrasts sharply with those
who had contact, where 82 (93.2%) adopted tree planting.
The data analysis shows that contact with extension agents
significantly boosts adoption rates for tree planting and man-
agement. The chi-square value (y* = 5.604) with a p-value of
0.018 indicates a significant relationship between contact
with extension agents and the adoption of tree planting.

The stark contrast in adoption rates between those who
have and have not engaged with extension agents under-
scores the importance of these professionals in disseminating
information and practices of tree planting and management.
Farmers who interact with extension agents are more in-
formed about the benefits and methods of implementing tree
planting. Extension agents provide educational resources,
technical assistance, and practical demonstrations, which
likely enhance farmers' confidence in adopting tree planting
and management practices. This support is crucial for over-
coming barriers to adoption, such as lack of knowledge or
perceived risks. The relationships formed between farmers
and extension agents can lead to increased trust, further mo-
tivating farmers to adopt recommended practices. This trust
is vital, particularly in communities where agricultural inno-
vation is met with skepticism.
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The present findings align with previous studies that em-
phasize the importance of extension agents in promating
agricultural practices. For instance, research has shown that
extension services significantly enhance farmers' knowledge
and confidence in adopting new technologies, leading to
higher adoption rates [26]. The educational resources and
technical assistance provided by extension agents are crucial
for overcoming barriers to adoption, such as lack of
knowledge or perceived risks. The relationships formed be-
tween farmers and extension agents can foster trust, which is
essential for encouraging the adoption of new practices.
When there are mended practices which is particularly skep-
ticism towards agricultural innovations exists [9].

This trust is vital for effective knowledge transfer and can
significantly impact farmers' decisions to engage in practices
like tree planting and management. While the impact of ex-
tension agents on tree planting adoption is notable, it is also
important to recognize that their influence may vary across
different agricultural practices. This observation is consistent
with findings from other studies that indicate varying levels
of adoption based on the type of agricultural practices and
tree planting and management being promoted [4].
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Figure 3. Shows the extent of contact with extension agents for
adopting tree planting and management.

Result in Figure 5 shows tree planting, the numbers of
adopters and non-adopters appear more similar, with
adopter’s still outnumbering non-adopters but not as dramat-
ically. The chi-square statistic (%> = 0.032) with a p-value of
0.865 suggests no significant difference in the adoption rates
related to training for tree planting practices. This indicates
that training may not have a strong influence on the decision
to adopt tree planting. The non-significant chi-square result
for tree planting indicates that training does not significantly
influence adoption levels. While the number of adopters is
still higher, the lack of statistical significance suggests that
other factors may be at play. The result implies that farmers
might adopt tree planting for reasons unrelated to formal

65

training, such as personal beliefs, cultural practices, or envi-
ronmental awareness. Given the strong association between
training and adoption, policymakers should prioritize the
development and implementation of training programs fo-
cused on terrace construction. Such programs should include
hands-on demonstrations, workshops, and continuous sup-
port to ensure farmers can effectively implement the tech-
niques learned.

Mean Response for Adoption of Forest Landscape Restoration Activities
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Figure 4. Shows the extent of Training for adopting tree planting
and management.

Similar to the current findings, previous studies have
shown that training alone does not significantly impact the
adoption of agroforestry practices. For instance, a study in
Nigeria found that while training programs were beneficial,
many farmers adopted practices based on personal beliefs
and cultural practices rather than formal training [3]. Re-
search indicates that farmers often adopt tree planting for
reasons unrelated to formal training, such as environmental
awareness and cultural practices. A study conducted in Ma-
lawi highlighted that farmers' decisions to adopt agroforestry
were influenced more by their perceptions of environmental
benefits than by training received [5]. While the current re-
sults suggest limited influence of training on tree planting,
other studies have shown that training can significantly en-
hance the adoption of different agricultural practices, such as
terrace construction. For example, a study in Ethiopia
demonstrated that hands-on training and continuous support
led to higher adoption rates of soil conservation techniques,
indicating that training can be effective when tailored to spe-
cific practices [2].

Result in Figure 5 shows bar chart presents the mean val-
ues for tree planting and management, differentiated by two
groups’ adopters and non-adopters. The statistical analysis is
summarized with t-tests, indicating the significance of the
differences observed between these groups. The mean value
for adopters of tree planting is also higher than that of non-
adopters; The t-test results yield a t-value of -1.216 with a p-
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value of 0.226, suggesting that the difference in means are
not statistically significant. This indicates that there is less
distinction between the experiences or practices of adopters
and non-adopters in the context of tree planting. The higher
mean value suggests that adopters may be utilizing more
effective techniques or experiencing better outcomes com-
pared to non-adopters.

Impact of Extension Services on Tree Planting
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Figure 5. Shows the extent of contact with extension services for
adopting tree planting and management.

Understanding the barriers faced by non-adopters is cru-
cial. These barriers may include lack of awareness, resources,
or perceived benefits. By addressing these issues, extension
services can encourage more farmers to become adopters.
The non-significant difference in mean values for tree plant-
ing highlights a more complex situation. While adopters
have a higher mean value, the lack of statistical significance
suggests that the factors influencing adoption of tree planting
and management. This could indicate that various external
factors such as environmental conditions, market access, or
personal preferences might play a more significant role in
tree planting adoption and management, making it less reli-
ant on the influence of extension services alone. Research
highlights that non-adopters often face barriers such as lack
of awareness, resources, or perceived benefits, which can
hinder their participation in tree planting initiatives. Address-
ing these barriers through targeted extension services could
potentially increase adoption rates [1].

The non-significant difference in mean values for tree
planting suggests that various external factors such as envi-
ronmental conditions, market access, or personal preferences
may play a more significant role in influencing adoption than
the direct influence of extension services alone [16]. Studies
on agroforestry adoption, such as those conducted under the
Billion Trees Afforestation Project; show that timely adop-
tion decisions significantly impact the success of tree plant-
ing initiatives. Factors like education and community organi-
zation positively influence adoption rates, indicating that the
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context of adoption matters greatly [18]. Evidence from ran-
domized controlled trials (RCTs) suggests that programs
aimed at increasing tree planting can lead to economic bene-
fits for farmers, although the long-term impacts on income
remain uncertain. This highlights the need for further re-
search to establish a clearer link between tree planting and
economic outcomes [15].

Result in Table 2 shows that there is a negligible negative
correlation between the age of the household head and in-
vestment in forest restoration, but the p-value indicates that
this relationship is not statistically significant. This suggests
that age may not be a strong predictor of investment behavior
in this context. The analysis indicates a negligible negative
correlation between the age of the household head and in-
vestment in forest restoration. However, the p-value suggests
that this relationship is not statistically significant, implying
that age may not be a strong predictor of investment behavior
in this context. This aligns with previous studies that have
shown mixed results regarding age and investment decisions,
often indicating that other factors may play a more critical
role in influencing investment behavior [17].

The slight positive correlation suggests that larger family
sizes may be associated with increased investment, but again,
the high p-value shows that this relationship is not statistical-
ly significant. The slight positive correlation between family
size and investment in forest restoration suggests that larger
families may be associated with increased investment. How-
ever, the high p-value indicates that this relationship is not
statistically significant. The present finding is consistent with
literature that suggests family size can influence resource
allocation but does not necessarily lead to significant differ-
ences in investment outcomes [35]. There is a moderate posi-
tive correlation between the level of education and invest-
ment in forest restoration. However, the p-value indicates
that this correlation is not statistically significant at the 0.05
level, suggesting that while education may play a role, its
impact is not strong enough to draw definitive conclusions.
There is a moderate positive correlation between the level of
education and investment in forest restoration. Yet, the p-
value indicates that this correlation is not statistically signifi-
cant at the 0.05 level. Previous research has similarly noted
that while education can enhance awareness and understand-
ing of sustainable practices, its direct impact on investment
behavior may not be strong enough to yield definitive con-
clusions [32].

The positive correlation indicates that having a land certif-
icate is associated with higher investment in forest restora-
tion. The p-value approaches significance (0.076), suggest-
ing that land tenure security may influence investment deci-
sions. There is a strong positive correlation between farm
size and investment in restoration efforts, with a p-value
close to significance. This suggests that larger farms may
have more resources or incentives to invest in sustainable
practices. The positive correlation indicates some association
between shorter plot distances and higher investments, with a
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p-value nearing significance. This suggests that proximity
may play a role in investment decisions. This strong positive
correlation shows that livestock ownership is significantly
associated with higher investments in forest restoration. The
low p-value indicates that this finding is statistically signifi-
cant, suggesting that livestock may provide both a resource
base and motivation for investment in sustainable practices.
There is a strong positive correlation with significant statisti-
cal support between farmers' perceptions of land tenure secu-
rity and their investment in restoration efforts.

The present study shows that that perceived security in
land ownership directly influences farmers' willingness to
invest in long-term sustainability. The analysis reveals that
certain factors, particularly livestock ownership and farmers'
perceptions of land tenure security, have a significant and
positive correlation with investments in forest landscape res-
toration. In contrast, other variables such as family size and
education level show weak correlations. The findings high-
light the importance of land tenure security as a key driver
for investment decisions, indicating that policies aimed at
securing land rights may enhance farmers' engagement in
sustainable practices. Further research is needed to explore
the underlying mechanisms of these relationships and to
evaluate the effectiveness of extension services in promoting
investment in forest restoration.

Table 1. Pearson Correlation Coefficients with P-Values of different
factors in adopting tree planting.

Variables Coefficient P-Value
Age of Household Head -0.005508 0.643
Family Size 0.0372271 0.565
Level of Education 0.3581152 0.140
Land Certificate 0.5968514 0.076
Farm Size 0.6556831 0.065
Frequency of Extension Agent 0.061163 0573
Contact

Training on Sustainable Forest 0.112568 0.653
Management

Plot Distance 0.085584 0.097
Livestock Ownership 0.856905 0.002
Farmers’ Perception of Land 0.786638 0.020

Tenure Security

Result in Table 2 shows result of chi-square test with a p-
value of 0.0000 signifies that the model is statistically signif-
icant. This means that the independent variables included in
the model collectively have a significant effect on the likeli-
hood of tree planting adoption and management. In other
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words, the model successfully explains a noteworthy portion
of the variability in the adoption behavior among the ob-
served households. Overall, these metrics suggest that the
model is a robust tool for understanding the factors influenc-
ing tree planting decisions.

Result indicates that coefficient for the age of the house-
hold head is -0.0055, which is not statistically significant.
This indicates that as the age of the household head increases,
there is a very slight decrease in the likelihood of adopting
tree planting and management practices. However, since this
finding is not statistically significant, we can conclude that
age does not play a meaningful role in influencing tree plant-
ing decisions and management practices. This lack of signif-
icance indicates that older individuals may not be less in-
clined to engage in tree planting compared to younger ones.
In many agricultural settings, older farmers might have ex-
tensive experience and knowledge, potentially making them
more receptive to sustainable practices. Alternatively, age-
related factors such as physical limitations or traditional
mindsets may not be as influential in the context of tree
planting and management, indicating that other factors might
drive the adoption of this practice more effectively than age
alone.

The result indicates that the coefficient for family size is
0.0372, which is also not statistically significant. This find-
ing implies that the size of the family does not have a notable
impact on the decision to adopt tree planting practices. While
one might expect larger families to have more labor re-
sources available for planting and maintaining trees, this
analysis suggests that family size does not significantly in-
fluence tree planting adoption. It could be that other factors,
such as individual motivation, access to resources, or exter-
nal support, play a more critical role. This finding also re-
flects the complexity of household dynamics, where mere
numbers do not translate to effective engagement in sustain-
able practices like tree planting.

The coefficient for level of education is 0.3581, which is
similarly not statistically significant. This indicates that edu-
cation level does not strongly predict the likelihood of en-
gaging in tree planting behavior. Education is often viewed
as a key factor in promoting sustainable agricultural practices.
However, this result suggests that simply having a higher
level of education does not automatically translate into a
greater likelihood of adopting tree planting. This could indi-
cate that educational content, rather than the level of educa-
tion itself, is more crucial. For instance, if education does not
specifically address environmental stewardship or sustaina-
ble farming practices, it may not significantly influence be-
havior. Additionally, practical experience and community
norms might play a more substantial role in shaping deci-
sions related to tree planting than formal education alone. In
another studies made in Southern, Tigray and Amhara region
also underlined that the importance of certification likely to
reduce the amount of border disputes, due to the fact that
better demarcation of plot borders and renewal of witnesses
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on the location of plot borders [19].

The coefficient for holding a land certificate is 0.5969,
which is significant at the 10% level. This finding indicates
that having a land certificate positively influences the likeli-
hood of adopting tree planting practices. The implication
here is profound: secure land rights foster a sense of owner-
ship and stability, which encourages households to invest in
long-term agricultural practices like tree planting. When
farmers feel secure about their land tenure, they are more
likely to engage in sustainable practices that benefit both the
environment and their livelihoods. The result reflects a
broader theme in agricultural development when farmers
have confidence in their land ownership, they are more will-
ing to invest time and resources into practices that may not
yield immediate returns but will benefit future generations.
In line with this, a study conducted in Central Rift Valley of
Ethiopia revealed that almost all the farmers have some kind
of awareness about the rights and responsibilities of farmers
after getting certificates [25]. Another study conducted in
Ambhara region indicate that respondents knowledge of basic
land right and obligation are found to be highest [27].

The coefficient for farm size is 0.6557, also significant at
the 10% level. This suggests that larger farm sizes are asso-
ciated with a higher likelihood of adopting tree planting.
Larger farms likely have more resources available, such as
land, labor, and capital, which can facilitate the adoption of
tree planting. Farmers with larger plots may view tree plant-
ing as a viable investment, as they can allocate sufficient
space and resources for both crops and trees. This connection
between farm size and adoption rates highlights the im-
portance of resource availability in promoting sustainable
practices. However, it also raises a question about smaller
farms how can they be supported to engage in tree planting
when they may lack the same resources Land right security
can’t be directly measured and to large extent it is what peo-
ple perceived it to be and it attribute may change from one
context to another [33]. Hence, to measure perception of
household on land security the respondents were asked of
their feeling about land security before and after getting land
certificate.

The coefficient for frequency of extension agent contact is
-0.0612, which is not significant. This indicates that interac-
tion with extension agents does not significantly affect tree
planting decisions. The lack of significance suggests that
simply having contact with extension agents may not be
enough to inspire action. It raises the possibility that the
quality, relevance, and content of the information provided
by these agents are more critical than the frequency of con-
tact. Farmers may need tailored advice that directly address-
es their specific circumstances and challenges related to tree
planting. This insight points to the need for more effective
agricultural extension programs that not only disseminate
information but also engage farmers in meaningful dialogue
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about sustainable practices.

The coefficient for training on sustainable forest manage-
ment is -0.1126, which is not statistically significant. This
suggests that training programs in sustainable practices do
not significantly influence tree planting adoption. While
training is generally considered essential for promoting sus-
tainable practices, this finding indicates that the training may
not be adequately addressing the real needs of farmers or
may lack practical application. It could also suggest that
farmers require more hands-on, localized training that inte-
grates sustainable practices into their existing agricultural
routines. Furthermore, the effectiveness of training programs
may depend on how well they resonate with the farmers'
experiences and knowledge, emphasizing the importance of
relevance in educational content.

The coefficient for plot distance is 0.0856, significant at
the 10% level. This suggests that greater distances from
home to planting plots may slightly enhance the likelihood of
adopting tree planting. This finding could be interpreted as
an indication that farmers may be more inclined to invest in
tree planting when they have access to more land, even if it
is farther from their homes. The increased land availability
might present opportunities for agricultural diversification,
where farmers can plant trees alongside traditional crops.
However, this raises logistical considerations how will dis-
tance impact the maintenance and care of planted trees? Ef-
fective support systems may be necessary to assist farmers in
managing distant plots.

The coefficient for livestock ownership is 0.2857, signifi-
cant at the 1% level. This indicates that owning livestock
significantly increases the likelihood of adopting tree plant-
ing. The positive relationship between livestock ownership
and tree planting adoption can be attributed to the resources
and income that livestock provide. Farmers with livestock
may have more financial stability, enabling them to invest in
tree planting as a long-term benefit. Additionally, livestock
can be integrated into agroforestry systems, where trees pro-
vide shade and fodder, and livestock contribute to soil fertili-
ty through manure. This interconnectedness highlights the
synergies that can exist between livestock farming and tree
planting.

The coefficient for farmers’ perception of land tenure se-
curity is 1.0066, significant at the 5% level. This strong cor-
relation suggests that a positive perception of land tenure
security is closely linked to tree planting adoption. This find-
ing underscores the critical role that confidence in land own-
ership plays in promoting sustainable agricultural practices.
When farmers believe their land is secure, they are more
likely to invest in practices like tree planting that require
long-term commitment. This highlights the importance of
policies and frameworks that enhance land tenure security,
which can, in turn, foster investment in sustainable practices
that benefit both the environment and farmers' livelihoods.
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Table 2. Probit regression results for tree planting.

Variables Coefficient
Age of household head -0.005508
Family size 0.0372271
Level of education 0.3581152
Land certificate 0.5968514
Farm size 0.6556831
Frequency of extension agent contact -0.061163
Training on sustainable forest management -0.112568
Plot distance 0.085584
Livestock ownership 0.2856905
Farmers’ perception of land tenure security 1.006638
_cons -2.498645

Number of observations = 149

Log likelihood function=-69.857021
-2In(Lg/Ly) = 37.60

Prob > chi2 = 0.0000

z-value P>z| Marginal effect
-0.46 0.643 -0.002094
0.58 0.565 0.0141538
1.48 0.140 0.1340888
1.77%* 0.076 0.2332993
1.85%* 0.065 0.2492918
-0.56 0.573 -0.0232543
-0.45 0.653 -0.0429693
1.66%* 0.097 0.0325392
3.14%%* 0.002 0.10862
2.33%%* 0.020 0.3830458
-3.08 0.002

Source: Survey data (2012) ***, and ** indicate statistically significant at 1% and 5% probability levels, respectively

4. Conclusion

Findings from the study underscore the critical interplay
between demographic characteristics, environmental factors,
and extension services in influencing tree planting adoption
and land management practices. The predominance of male-
headed households highlights the necessity of incorporating
gender dynamics into interventions, ensuring women's par-
ticipation in decision-making processes. Furthermore, the
low educational levels of farmers indicate an urgent need for
targeted educational programs to empower them with the
knowledge required for sustainable agriculture. Age distribu-
tion suggests a workforce rich in experience, yet potentially
resistant to new practices, pointing to the importance of lev-
eraging this experience while introducing innovative tech-
niques. While the age distribution of the workforce reflects
significant experience, it also suggests potential resistance to
adopting new practices, emphasizing the importance of lev-
eraging this experience while introducing innovative tech-
niques.

The analysis reveals that while slope type does not signifi-
cantly affect tree planting adoption, the role of extension
agents is pivotal. Farmers who engage with extension ser-
vices exhibit markedly higher adoption rates, which empha-
size the need for effective outreach and tailored support that
meets farmers' unique challenges. However, training on sus-
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tainable practices appears less impactful for tree planting,
suggesting that the content and application of training must
be more relevant to farmers' situational needs. The critical
role of extension agents is evident, with farmers engaging
with these services demonstrating significantly higher adop-
tion rates. This underscores the necessity for effective out-
reach and tailored support that addresses farmers' unique
challenges.

Moreover, correlations indicate that land tenure security,
larger farm sizes, and livestock ownership are significant
predictors of investment in forest restoration. Particularly,
perceptions of land security strongly influence farmers' will-
ingness to adopt long-term practices such as tree planting.
This highlights the importance of policies that enhance land
rights, as secure ownership fosters confidence and encour-
ages sustainable investments. Significant predictors of in-
vestment in forest restoration include land tenure security,
larger farm sizes, and livestock ownership. Notably, percep-
tions of land security are crucial in influencing farmers' will-
ingness to adopt long-term practices like tree planting.

The study concludes for a multifaceted approach to pro-
moting sustainable land management, emphasizing the need
for educational initiatives, gender-inclusive practices, and
robust support systems that enhance land tenure security.
Addressing these aspects could significantly improve the
effectiveness and adoption rates of tree planting and other
sustainable agricultural practices within the community.
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