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Abstract

In order to achieve sustainable development, Ethiopian smallholder farmers are progressively implementing agro-ecological
practices (AEPs); however, adoption remains uneven and restricted. To evaluate current AEP usage, identify its determinants, and
analyze related constraints, this study was carried out in the Kersa and Mana districts of the Jimma Zone, using primary data from
200 households selected through multi-stage sampling, along with key informant interviews and focus group discussions, analyzed
through descriptive statistics, a Multivariate Probit (MVP) model, and Kendall's coefficient of concordance. Descriptive results
revealed adoption probabilities of 65% for agroforestry, 81% for crop rotation, 52% for mulching, 74% for intercropping, and 73%
for composting, while the MVP model showed that education, age, livestock ownership, land area, input accessibility, and extension
services positively influenced adoption, whereas sex, market accessibility, farming experience, and membership in farmer groups
had a negative effect. Kendall's coefficient of concordance further identified high input costs as the most significant barrier to
adoption, followed by other constraints. Based on these findings, enhancing farmer training programs, improving access to land and
livestock resources, and reducing input costs through subsidies or financial aid emerge as key strategies through which governments
can promote the adoption of agro-ecological practices and address the limitations identified.
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1. Introduction

In order to meet the demands of an expanding population
while reducing environmental degradation brought on by ex-
cessive agrochemical use, land scarcity, and climate change,
global food systems are under increasing pressure [10, 16, 20,
29, 31]. Improving food security and climate resilience in sub-
Saharan Africa, where smallholder farmers are especially sus-
ceptible to these stressors, requires a transition to sustainable
farming techniques [1, 3]. Widespread nutrient mining, soil

degradation, and enduring poverty have resulted from contin-
ued reliance on conventional farming practices, which are
marked by monoculture and inadequate soil nutrient replen-
ishment [7, 20].

Land degradation, soil erosion, and climate variability also
pose problems for Ethiopia's agricultural sector, which pro-
vides millions of people with their main source of income [6,
21]. Crop diversification, integrated crop-livestock systems,
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agroforestry, and soil/water conservation are some of the
agroecological techniques being used to address these prob-
lems, but adoption is still inconsistent and situation-specific
[21, 26, 32].

Limited access to land, water, labour, and financial re-
sources are some of the major obstacles smallholder farmers
must overcome in order to adopt these methods [24]. Agricul-
tural decision-making is also significantly influenced by insti-
tutional contexts, household resource access, and economic
diversification [18, 21].

Agroecology has the ability to improve climate resilience
and restore soil fertility, but it is still not widely used in rural
regions like the Jimma Zone [21, 27]. Due to resource scarcity,
small land holdings, and output tradeoffs, farmers in this area
frequently rely on traditional, unsustainable methods [8, 9, 14,
17, 21, 22, 28, 33] are just a few of the studies that have ex-
amined the factors that influence the adoption of particular
practices like agroforestry, crop rotation, or conservation till-
age in different regions of Ethiopia.

There are few thorough studies that examine the simultane-
ous adoption of many agroecological strategies, and there is
still a conspicuous lack of geographic research on the Jimma
Zone. This study closes these gaps and provides vital infor-
mation for sustainable development and future agricultural
policy by carefully investigating the technical and socioeco-
nomic factors influencing smallholder farmers' adoption of
various agroecological practices in the Jimma Zone, Oromia,
Ethiopia.

2. Literature Review

2.1. Definition of the Term and Concepts

Agro ecology: is an integrated approach to food and agri-
cultural system design and management that concurrently in-
tegrates ecological and social concepts and principles [12].

Agro-ecological practices: methods of farming that max-
imize the interactions between humans, animals, and plants
while reducing the use of non-renewable external inputs by
adopting ecological principles [25]. These include methods
like crop rotation, composting, intercropping, including nitro-
gen-fixing trees, and using botanical extracts for pest manage-
ment [30]. By preserving the complexity and multifunctional-
ity of agricultural landscapes and increasing biodiversity and
ecosystem services, agro-ecological techniques also aim to
provide food [13].

2.2. Empirical Review

According to a different study, the adoption of agro-ecol-
ogy is characterized by the peasant sector's strong sense of
pride and the preservation of customs and traditions [4]. The
factors limiting the implementation of agro ecological prac-
tices also vary depending on the practice; these factors include
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various perspectives on different socio-economic factors, de-
mographic factors, institutional factors, and factors influenc-
ing the conditions that can support the wider adoption of agro
ecological practices [21]. From demographic factors educa-
tion and age have a negative influence on adoption of agro
ecology [11]. Furthermore, according to a other study, farmers
stated that a variety of restricting constraints make it ex-
tremely difficult to begin using some conventional and some-
what common agro ecological methods.

These elements include a lack of money, land, labor, and
access to water [8]. Consequently, this deficiency in
knowledge can lead to reluctance among farmers to engage
with agro ecology [23]. In Ethiopia specifically, socio-eco-
nomic barriers are among the most pressing challenges to im-
plementing agro ecological practices. Many smallholder farm-
ers face limited access to essential resources such as land, wa-
ter, and capital, which are critical for adopting these sustaina-
ble practices. Studies have shown that shortages of money and
labor significantly hinder farmers' ability to implement prac-
tices like intercropping and integrated pest management [5,
21].

3. Methodology

3.1. Description of the Study Area

The study was conducted in the Kersa and Manna districts
of the Jimma Zone of Ethiopia. The districts are two of the 21
districts of the Jimma Zone. Kersa district is about 30 kilome-
ters and Mana is about 20 kilometers away from Jimma City.
The tropical climate in Kersa is hot and humid, with a mean
annual temperature of 19.5<C. Nitosol and Orthic Acrisol soil
types are common in Mana, which is diversified and includes
the Dega, Woina Dega, and Kola agro-ecological zones. A
cross-sectional design was used in the study. Multistage sam-
pling procedure was employed to select districts, rural kebeles
and households. In the first stage, with the consultation of de-
velopmental agents, two districts were selected purposively
based on their diversity of agro-ecological practices. Second
four kebeles also selected purposively from two districts.

That means two kebeles from mana namely Buture and
Gube muleta and two kebeles from Kersa district namely
Kitinbile and Tikur balto. In the third stage, households were
selected by using simple random sampling technique based on
their adoption of agro ecological practices from each kebeles.
Finally, from the selected districts, 200 households were se-
lected.

Yamane (1967) formula at 95% of confidence level, degree
of variability = 5% and level of precision= 7%. This formula
with 7% error margin was applied because it is impossible to
collect data from the total population due to time and financial
limitations as well as the difficulty in managing a large sample
size.
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Table 1. Distributions of sample respondents in the districts and Kebeles.

Districts Sample kebeles Total HHH
Tikur Baltto 1125

Kersa
Kitinbile 1075
Buture 750

Mana
Gube muleta 1220

Total 4170

Source: Own computation from survey data (2025).

3.2. Data Collection

Primary data were collected through structured question-
naires administered via face-to-face interviews by trained enu-
merators. Focus group discussions and key informant inter-
views with woreda agricultural experts and development
agents supplemented the household survey. Secondary data
were obtained from published documents, and reports.

3.3. Econometric Models

MVP model was used to identify determinants that are
likely to influence farmers’ adoption of different agro ecolog-
ical practices. MVP model was selected with the justification
that the agro ecological practices themselves and the unob-
served error terms might depend on each other and that a
household may adopt more than one practice [19].

According to Greene [15], the MVP regression model is
specified as:

Model Specification

j=1,2,., m

Where:

1) (j=Y1, Y2, Y3, Y4 and Y5) denotes the AEPs available

2) Ynpj is a binary dependent variable indicating the adop-

tion of the jth agro ecological practice (AEP), taking a
value of 1 if Ynpj>0 and O otherwise.

3) Xnpj is a vector of explanatory variables that influence

the adoption decision for the jth practice.

4) Bjp j represents the coefficients associated with each ex-

planatory variable for the jth agro ecological practice.

Proportion Sample size
27 54

26 52

18 36

29 58

100 200

5) Unpj is the error term capturing unobserved factors af-
fecting the adoption decision.

4. Results and Discussions

4.1. Descriptive Statistical Analysis

4.1.1. Socio-Economic, Demographic, and
Institutional Characteristics of Farmers
Across Agro Ecological Practices

Table 2 illustrates how different agro ecological practices
have been adopted at varying rates by families in the study
area. 82%, 74.5%, 74%, 65.5%, and 53% of the households
surveyed practice crop rotation, intercropping, composting,
and agroforestry, respectively. The majority of families are
aware of the advantages of crop rotation, intercropping, and
composting in terms of enhancing soil health, controlling
pests, and increase productivity. Despite its relatively low
adoption rate, which may be attributed to land or knowledge
limitations, agroforestry is also rather common, indicating an
understanding of its contributions to biodiversity and climate
resilience. Mulching is the activity that is least used, which
could be because of labor needs, restricted material availabil-
ity, or a lack of knowledge about its benefits. Agro ecological
methods are generally respected, but their uptake is contingent
on accessibility, available resources, and the speed at which
benefits are recognized, as these adoption patterns demon-
strate.

Table 2. Participation of farmers in adopting agro ecological practices.

Agro-ecological practices Items
Yes
Agroforestry
No
Intercropping Yes

78

Frequency Percentage
131 65.5
69 34.5
149 74.5
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Agro-ecological practices Items
No
Yes
Composting
No
Yes
Crop rotation
No
Yes
Mulchin
g No

Source: Own computation from survey result, 2025

The relationship between the continuous variables and the
respondent’s participation in adopting agro ecological prac-
tices at probability levels were thereby shown in Table 3.

Education level: The sample respondent’s average overall
education level was 6.01 grades (schooling years). The agro-
forestry adopters and non-adopters’ average education level
was 8.3 and 2.5 schooling years. These differences suggest an
association between education level and the adoption of cer-
tain agro-ecological practices.

Age: The sample respondent average age was 45.03 years.
The average age of agroforestry adopters and non-adopters
was 46.9 and 41 years. These finding shows the age of the
farmers were younger in adopting agroforestry.

Tropical Livestock Unit: The sample respondent’s total av-
erage of tropical livestock units was 3.26 TLU. Composting

Frequency Percentage
51 255

148 74

52 26

164 82

36 18

106 53

94 47

adopters and non-adopters had 3.9 and 2.0 TLU. From this re-
sult the adoption of composting had more amounts of live-
stock because composting practice depends on the wastes of
animals.

Farming land: The sample respondent’s average farming
land was 1.26 hectare. From this result agroforestry and
mulching had more land size.

Farming Experience: The sample respondents’ average
farming experience was 9.08 years. This result shows agrofor-
estry and crop rotation adopters had more farming experiences
than others. Finally, Table 3 the t-test indicated a statistically
significant and insignificant difference between adopters and
non-adopters of agro ecological practices.

Table 3. Summary statistics of household characteristics (continuous variables).

. Crop rotation Mulching

Agroforestry Intercropping Com-
Continu- Adopter Non t-value Adopter Non t-value posting N | Ad N lue Ad N I
ous Vari- Adopter Adopter Adopter on t-value opter Non t-value opter Non- t-value

Adopter adopter adopter

ables

N=131 N=69 N=149 N=51 N=148  N=52 N=164 N=36 N=106 N=94
Edu-level 8.3 25 -13.7%** 6.4 6.1 -0.39 6.3 6.1 -0.2 6.5 5.4 -14 6.4 6.1 -0.4
AE 6.5 6.3 -0.4 6.6 6.0 -15 6.5 6.4 -0.3 6.6 6.1 -10 64 6.6 0.6
Age 46.9 41 -3.5%** 448 453 0.3 445 46.2 0.9 44 .4 473 -13 444 455 0.6
TLU 33 3.6 1.2 35 3.0 -14 39 2.0 -6.7%** 3.4 3.1 -1.0 341 3.43 0.07
Lan_hac 1.3 1.1 -1.2 1.25 126 0.06 1.3 1.0 -2.5%** 1.26 122 -02 14 1.2 -1.9%*
Farming
experi- 9.2 8.9 -0.7 9.1 9.0 -0.2 89 9.5 1.8* 9.1 8.9 -04 9.0 9.2 0.6
ence

*, ** and *** means significant at 10%, 5% and 1% probability levels,

Source: Own computation from survey data, 2025.
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4.1.2. Description of the Dummy Explanatory Variables

The distribution of the categorical variables related to agro ecological practices adopters and non-adopters and their difference
in proportion across adopters and non-adopters were tested by using the chi-square test.

Table 4. Demographic and institutional characteristics of adopters and non- adopters of different agro-ecological practices (dummy variables).

Agroforestry Intercropping Composting Crop rotation Mulching
Adopter Ngn-adopter Adopter Ngn-adopter Adopter N;)n-adopter Adopter Ngn-adopter Adopter Ngn-adopter
varia-
bles N=131 N=69 N=149  N=51 N=148  N=52 N=164  N=36 N=106 N=94
Item
s N % N % N % N % N % N % N % N % N % N %
Sex M 70 53.4 42 608 1.01 8 57.7 26 509 0.7 85 574 27 519 047 87 53 25 69.4 3.22* 57 53.8 55 585 0.45
F 61 46.6 27 39.2 63 423 25 49.0 63 426 25 48 77 469 11 30.6 49 46 39 41
I:/Icacr.ket Yes 103 78.6 53 76.8 0.08 116 77.9 40 78.4 0.007 115 77.7 41 78.8 0.03 125 76.2 31 86.1 1.68 77 726 79 84 3.77*
No 28 214 16 232 33 221 11 216 33 223 11 212 39 238 5 139 29 274 15 16
é(r:;(;iit Yes 31 237 23 333 21 42 282 12 235 041 44 297 10 19.2 215 43 262 11 30.6 028 29 274 25 26.6 0.01
No 100 76.3 46 66.7 107 71.8 39 76.5 104 70.3 42 80.8 121 738 25 69 77 726 69 73.4
InpuAva Yes 14 10.7 10 145 061 22 148 2 39 423 15 101 9 173 187 22 134 2 56 172 10 94 14 149 14
No 117 89.3 59 85.5 127 852 49 96.1 ** 133 89.9 43 827 142 86.6 34 944 96 90.6 80 85.1
Exten_s Yes 85 649 38 551 183 92 61.7 31 60.8 0.01 88 595 35 67.3 1.00 106 64.6 17 47.2 3.77* 70 66 53 56.4 1.96
No 46 351 31 449 57 383 20 39.2 60 405 17 32.7 58 354 19 52.8 36 34 41 436
EfsrmG Yes 25 191 15 217 019 30 201 10 19.6 001 28 189 12 231 041 34 207 6 167 030 17 161 23 245 221
No 106 80.9 54 78.3 119 799 41 804 120 81.1 40 76.9 130 79.3 30 833 89 839 71 755

Source: own computation from survey result, 2025.

4.2. Econometric Results

This section presents the results of multivariate probit,
which was used to analyze factors that affecting the adoption
of different agro ecological practices.

4.2.1. Factors Affecting the Adoption of Different
Agro Ecological Practices

This study employed a multivariate probit model to analyze
factors affecting the adoption of different agro ecological
practices. The overall significance of the variables was tested
by using the Wald chi-square statistics. Table 6 shows that the
Wald-chi2 (70) = 165.05, p=0.0000 is strongly significant at
1% significance level, suggesting that the model components
have adequate explanatory power. The null hypothesis of in-
dependence between the agro ecological practices (rho21 =
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rho31 = rho4l = rho51 = rho32 = rho42 = rho52 = rho43 =
rho53 = rho54 = 0) was rejected at 10% significant level ac-
cording to the simulated maximum likelihood ratio test (LR
chi2 (10) =24.1494 (Prob > chi2 = 0.0072*). Consequently,
the null hypothesis which states that all of the p (Rho) values
are collectively equal to 0 is rejected demonstrating the good-
ness-of fit model. The choice MVP over the individual probit
model was supported by the decisions to practice in many agro
ecological practices being interdependent.

MVP showed the correlation between agro ecological prac-
tices. The correlation between intercropping and agroforestry
(p21) were negatively correlated. Composting and agrofor-
estry (p31) were positively correlated. Crop rotation and ag-
roforestry (p41) were positively correlated. Likewise, mulch-
ing and agroforestry (p51) were positively correlated. Com-
posting and intercropping (p32) were negatively correlated.
Crop rotation and intercropping (p42) were positively and sig-
nificantly correlated at 1%. Mulching and intercropping (p52)
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were negatively correlated. Crop rotation and composting
(p43) were positively correlated. Mulching and composting
(p53) were negatively and significantly correlated at 5%.
Mulching and crop rotation (p54) were positively correlated.
Based on the multivariate probit model findings, the probabil-
ity of households in adopting agroforestry, intercropping,
composting, crop rotation and mulching was 65%, 74%, 73%,
81% and 52% respectively. The joint probability of adopting
agro ecological practice indicates households were more
likely to adopt agro ecological practices compared with non-
adopter when considering the combined probabilities of suc-
cess (15.45%) and failure (0.35%) of practicing decisions.

4.2.2. Correlation Matrix of Independent Variables

Examining the relationships between the independent vari-
ables is crucial before estimating the Multivariate Probit
(MVP) model in order to look for any potential multicolline-
arity, which could compromise the accuracy of model esti-
mates. The correlation matrix for the explanatory variables
that are part of the MVVP model is shown in Table 6. The pair-
wise correlation coefficients between the independent varia-
bles are typically low to moderate, as indicated in Table 6,
with no coefficients rising above the universally recognized
cutoff point of 0.7. This suggests that all variables were kept
for additional modeling and that multicollinearity is not a sig-
nificant issue in this investigation. The fact that there are no
strong connections indicates that the independent variables of-
fer unique insights into the adoption of agro-ecological meth-
ods.

Table 5. Correlation Matrix, Overall Fitness, and Predicted Probabilities from the Multivariate Probit (MVP) Model.

o »
Agroforestry (p1) 0.65 1.00

Intercropping (p2) 0.74 -0.223 (0.162) 1.00
Compost (p3) 0.73 0.023 (0.178)

Crop rotation (p4) 0.81 0.077 (0.182)
Mulching (p5) 0.52 0.001 (0.147)

Joint probability (success) 0.1545

Joint probability (failure)  0.0035

Number of draws 5

Observations 200

Log likelihood -450.02213

Wald chi2 (70) 165.05

Prob > chi2 0.0000%**

-0.223 (0.162)

-0.054 (0.144)
0.555%%% (0.114)
-0.033 (0.128)

p3 p4 ps

0.023 (0.178)  0.077 (0.182) 0.001 (0.147)

-0.054 (0.144)  0.555%** (0.114) -0.033 (0.128)

1.00 0.014 (0.174) -0.254** (0.121)

0.014 (0.174) 1.00 0.033 (0.120)

-0.254%* (0.121)  0.033 (0.120) 1.00

Likelihood ratio test of rho21 = rho31 = rho41 = rho51 = rho32 = rho42 = rho52 = rho43 = rh053 = rho54 = 0: chi2 (10) = 24.1494 Prob > chi2

=0.0072*

Note: *** * * indicate statistical significance at 1%, 5%, and 10% respectively, Parenthesis in the disturbance term correlation matrix showed

the standard error
Source: Own computation from survey result, 2025.

Table 6 illustrates that thirteen independent variables were
incorporated into the multivariate Probit model to analyze fac-
tors that influence adoption of different agro ecological prac-
tices from those, three variables significantly affected the
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adoption of agroforestry, two variables significantly affected
the practices of intercropping, three variables significantly af-
fected the practice of crop rotation and four variables signifi-
cantly affect mulching at different significance level.
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Table 6. Results of MVP models of factor affecting smallholder farmers’ choice of agro- ecological practices.

Agroforestry Intercropping Compost Crop Rotation Mulching
Variables o Coef. Coet. Coct. Cout.

(Std. Err) (dy/dx) (Std. Err) (dy/dx) (Std. Err) (dy/dx) (Std. Err) (dy/dx) (Std. Exn) (dy/dx)
5 Egégé) 0.053 ?6.123120) 0039 ?6.129359) 0-044 (ggi: 0109 (8(1);471) 0028
oo oo 05 oo 0% oy 0 ogg 008 (gpy 00
e ooy °% oo 0% oy O sy 00 g 00
pe M o O oy O o 02U oo 000 o
Martial-status igg;g) 10,066 ig:;g% 10,051 ?6(.);:7) 10,005 (ggsg) 10,059 (()(f??OBO) 0.177
fr;(i’;?zzio”a" (()692‘7673) 0.013 ?6(_)22162) 0.011 ?6(.)354) 0.007 [()6.22934) 0071 (8152;;) :0.036
I OO o B ams ST ous 0% om 295 oo
yoteranll 08 oms O oms  S% g 098 om0 o
Credit-access ig:gig) -0.074 igzggi) 0.004 ?6.33:3) 0.079 igégg) -0.043 ?6.122;4) 0.037
Eg:g:;g Bx- ?69328) 0.010 igzggg) -0.000 igzggi; -0.021 (()6(.)(;1532) 0.011 (()6(.)824) 0.000
aop ©ay 0% g 000 gog 0000 gon 000 (50" 018
constant ~2.436 0.403 1.027 1.319 -0.170
- (1.204) (0.909) (1.130) (0.970) (0.873)

Note: *** ** and * indicate statistical significance at 1, 5, and 10%, respectively.
Source: Own computation from survey result, 2025

Sex: The farmer’s decision to practice crop rotation was

negatively and significantly affected by sex of the household
head at 10% significance level. This finding implied that
male-headed households were more likely to adopt crop rota-
tion than female headed households. The marginal effect
showed that when the household head is female, the probabil-
ity of the household adopting crop rotation was decreased by
10.9% all other variables constant. This suggests a gender dis-
parity in crop rotation practices, where male farmers may have
better access to resources, information, or decision-making
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power that facilitates the adoption of practicing crop rotation.

Education level: The probability of adopting agroforestry,
positively and significantly influenced by the education level
of household head at 1% significance level. As the education
level of household head's increase by one year of formal
schooling, the likelihood of adopting an agroforestry practice
increases by 5.5%.

Family size: It had a positive and significant influence on the
likelihood of a household participating in practicing intercrop-
ping at 10% significance level. Larger families often associated
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with larger landholdings or higher income is more likely to
practice intercropping due to their increased labor availability
than small families in the study area. Marginal effects indicate
that the probability of household who practice intercropping in-
creases by 2.4%, as the family size increases by one adult equiv-
alent.

Age: The age of the household head had positive and sig-
nificant effects on the probability of household in practicing
agroforestry at a 1% significance level. This finding suggests
that the probability of household practice agroforestry with the
age of the farmer increase because younger farmers more
openness to adopt new technology and receptive to adopting
new practices than older farmers.

TLU: Tropical livestock unit negatively and significantly
influenced the probability of households to adopt agroforestry
at 5% significance level. This implies that farmers who have
higher tropical livestock units were less likely to adopt agro-
forestry in the study area. As the TLU of the household in-
creased by one, the probability of adopting an agroforestry de-
creases by 3.1%.

Access to land: land in hectare had positive and significantly
influenced the probability of households to adopt mulching at
5% significance level. This implies that farmers who have much
land size were more likely to adopt mulching in the study area.
As the land size of the household increased by one hectare, the
probability of adopting mulching increases by 11.6% [2].

Access to Input: It had a positive and significance influence
on the likelihood of a household in practicing intercropping at
5% significance level. Having access to input is essential for
adopting intercropping in the study area. The marginal effect
implies that, as household has access to input the probability
of household in adopting intercropping increases by 28.9%.

Access to Market: It had a negative and significance influ-
ence on the likelihood of a household in practicing crop rota-
tion at 10% significance level. This implies that the household

who had access to market was less likely to adopt crop rotation.

Farming experience: farming experiences had a negative
and significance influence on the likelihood of households in

the adoption of composting at 10% significance level. The
marginal effect of farming experience implied that the proba-
bility of household practicing composting decreased by 2.1%
as farmers experience increased. This result supported by the
finding of Corbeels et al. (2015).

Access to extension contact: The probability of household in
adopting crop rotation had positively and significantly influ-
enced by access to extension contact at significance level of 5%.
Access to extension contact implies that farmers who frequently
contact with extension agents in adopting crop rotation.

Farmers Association: it had negative and significance in-
fluence on the likelihood of a household in practicing mulch-
ing at 5% significance level. This implies that the household
who was a member of farmers association less likely to adopt
mulching. The marginal effect of member of farmers associa-
tion implied that the probability of household who practice
mulching decreases by 18.6%. The result of this is consistent
with the finding of Mebrate et al. (2022).

4.3. Constraints and Opportunities of Adopting
Different Agro Ecological Practices

4.3.1. Constraints of Adopting Agro Ecological
Practices

Table 7 shows the result of the Kendall’s coefficient of con-
cordance, which was 0.676 (67.6%). Hence, the result shows
that the respondents were in agreement with each other on the
ranking of the constraints in the study area. Therefore, we re-
jected the null hypothesis (Ho), which states that there was no
agreement among the respondents over the ranking of the con-
straints of adopting different agro-ecological practices. For
this reason, H; was accepted and there was agreement among
the respondents on the ranking of the constraints. So, the main
constraints put into the following orders based on the identifi-
cation and rankings by the sampled respondents. From the
given constraints high input cost is the the biggest challenge
to adopt different agroecological practices.

Table 7. Ranking constraints in adopting agro ecological practices.

Constraints Mean rank
High input cost 1.16
Lack of training program 243
Lack of livestock 3.80
Lack of farm land 4.35
Transportation problem 4.50
Lack of credit access 5.57
Lack of labor force 6.21

Source: Own computation from survey result, 2025
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4.3.2. Opportunities of Adopting Agro Ecological
Practices

According to FGD and KII, there are numerous opportuni-
ties. Agro-ecological practices in Ethiopia not only improve
farmer livestock and crop production but also provide certain
family members, especially women and children to job oppor-
tunities. In addition to this agro-ecological practices have the
following benefits.

Practices like crop rotation, composting and intercropping
are pivotal as they enhance soil health and fertility. These
methods not only reduce farmers' dependence on chemical fer-
tilizers but also promote biodiversity, which leads to a more
sustainable utilization of natural resources. During focus
group discussions (FGD), farmers who have adopted various
agro ecological practices noted that when comparing these
methods to reliance on chemical fertilizers, agro ecological
practices often yield higher outputs. This observation under-
scores the effectiveness of sustainable practices in improving
agricultural productivity.

Agro ecological practices further promote biodiversity by
integrating a variety of crops and plant species, which leads to

more stable and productive ecosystems. Such diversity re-
duces the likelihood of pest outbreaks and supports pollinator
populations, thereby enhancing overall agricultural productiv-
ity. Economically, these practices lower production costs by
minimizing the need for synthetic fertilizers and pesticides.

In general, adopting agro ecological practices involves
learning new techniques and applying scientific knowledge,
empowering farmers with the skills necessary to improve both
their farming practices and livelihoods. The integration of
these sustainable resource management strategies not only
supports environmental health but also promotes economic vi-
ability and social cohesion among farming communities. Ac-
cording to 56% of respondents agro ecological practices espe-
cially the practice of composting enhances soil health.

From the survey result, 44% of respondents said that crop
rotation is the best practice for higher crop yields. Crop rota-
tion breaks the cycles of pests and diseases, balances the nu-
trients in the soil, and increases farm productivity overall. For
preserving soil health and yield stability over the long run, this
method works especially well.

40% of respondents highlighted water saving by mulching.
Mulching decreases evaporation, preserves soil moisture, and
improves water-use efficiency.

Table 8. Shows the benefits of agro ecological practices mentioned by respondents’.

Opportunities of agro ecological practices Frequency
Improved Soil Health 112
Enhanced Biodiversity 120
Reduced Fertilizer Costs 100
Increased Crop Yields 88

Water Conservation 80

Source: Own computation from survey result, 2025

5. Conclusions and Recommendations

The factors influencing the adoption of agro-ecological
practices among 200 smallholder households in Ethiopia's
Kersa and Mana districts were evaluated in this study. The
study discovered that conventional practices like crop rotation,
intercropping, and agroforestry greatly increase soil fertility
and yields using a Multivariate Probit model and qualitative
data.

High input costs, restricted market access, and labour
shortages are obstacles to adoption, while variables like ed-
ucation, family size, livestock ownership, and access to ex-
tension services are motivators. The study notably shows
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Percentage

56%
60%
50%
44%
40%

that families headed by women and those without institu-
tional assistance are much less likely to implement these sus-
tainable practices.

In conclusion, socioeconomic and institutional inequalities
impede the adoption of agro-ecology, despite its critical role
in improving livelihoods and environmental sustainability.

Expanding educational and extension programs, guarantee-
ing steady access to agricultural inputs, and fortifying farmer
organisations must be the top priorities of policy interventions
in order to encourage broader adoption. Furthermore, targeted
efforts are required to empower women and optimize labor
management, which will help overcome key structural barriers
and foster more resilient, sustainable agricultural development
in the region.
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