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Land degradation presents a serious threat to sustainable soil and water resources, primarily through erosion, declining soil
fertility, and extreme weather events. Addressing these challenges involves selecting appropriate Soil and Water Conservation
(SWC) technologies to mitigate soil quality decline and enhance agricultural productivity. Soil and water conservation
technologies have been promoted across various regions, especially in dryland areas for several decades with mixed outcomes.
Despite their positive impacts, the utilization intensity of these technologies at farm level remains low. Furthermore, there is
limited information on use and use intensity of the technologies among youth farmers, who are key to driving agricultural
transformation. This study investigates the socio-economic factors influencing the use and use intensity of SWC technologies
among youth farmers. A cross-sectional survey was employed to gather data from 396 youth farmers selected through a multi-
stage sampling procedure. The data were analyzed using descriptive statistics and the Cragg's Double Hurdle (DH) model. The
findings revealed that among 12 independent variables included in regression analysis education level, farm income, and
farming experience significantly determined the choice of using SWC technologies. Additionally, access to credit, marital
status, education level, farming experience, land size, technical knowledge, training participation, farm income, and land
ownership had significant effects on the intensity of use. These findings highlight the need for targeted interventions, such as
strengthening credit access, enhancing technical training, and expanding educational opportunities to promote broader adoption
and effective utilization of SWC technologies. Integrating these factors into policy and planning is essential to enhancing
agricultural productivity, resilience and sustainability among youth farmers in dryland regions.
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INTRODUCTION many developing countries (Ndegwa et al., 2023). Each year,
approximately 12 million hectares of farmland are lost
worldwide due to soil degradation, with water erosion
accounting for an estimated 28-36 petagrams of soil loss

annually (Rotich et al., 2024). In response, the international

Land degradation poses a significant threat to global
agricultural productivity and food security, impacting
millions of livelihoods (Slayi et al., 2024). It has resulted in

increased vulnerability to climate variability and loss of
biodiversity, impacting soil health and agricultural
sustainability (Bhattacharyya et al., 2023). Approximately
52% of the world’s productive land has experienced
degradation, with nearly 80% of terrestrial areas affected by
water erosion (Yousuf et al., 2019). In particular, declining
soil fertility, often caused by continued extractive farming
practices, poses a significant threat to crop production in

community through United Nations Convention to Combat
Desertification (UNCCD) has urged nations to take collective
action to reduce land degradation and restore degraded lands
and more particularly farmlands that support millions of
resource constraint communities (Yan et al., 2024).

In Sub-Saharan Africa (SSA), poor land management and
unsustainable farming methods are key drivers of food and
nutrition insecurity (Kathula, 2023). An estimated 40% of
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SSA soils are classified as having insufficient soil nutrients,
posing a significant barrier to food production needed to
support a population projected to reach 2.7 billion by 2060
(Kiprotich et al., 2024; Tefera et al., 2024). Declining fertility
of soils, combined with rising population pressure, is a major
factor contributing to the gap between the demand for and
supply of food in Africa (Asnake, 2024). As land degradation
continues to affect human society, its negative impacts are
expected to become more widespread, with SSA likely to be
among the hardest hit regions (Tadesse and Hailu, 2024).
Therefore , it is essential to implement SWC practices in
African agricultural lands to safeguard food security and
enhance productivity (Diop et al., 2022).

Kenya’s population is anticipated to grow to 65 million by
2050, driving a substantial increase in food demand (Njoroge,
2020). However, this demand is threatened by challenges like
land degradation, climate change, and low farming efficiency
(Wang, 2022). For instance, approximately 80% of Kenya’s
land area is impacted by degradation AbdelRahman (2023),
with severe soil erosion resulting in losses of up to 72 tonnes
per hectare annually (Rotich and Csorba, 2022). This
degradation is particularly pronounced in the Arid and Semi-
Arid Lands (ASALSs), where 30-40% of land area is rapidly
deteriorating, and an additional 2% has already been
completely lost (Nadir et al., 2024). The use of unsustainable
farming methods has led to soil degradation, increased
erosion rates, and reduced soil organic matter content,
negatively affecting soil aggregate stability (Watene et al.,
2021). Further, smallholder farmers in dryland regions of
Kenya face altered livelihoods due to increased vulnerability
to drought, erratic rainfall, floods, and food insecurity,
highlighting the need for targeted interventions (Emoit and
Gaynor, 2023). Climate-related challenges in these regions,
have caused severe water stress, reducing soil moisture and
fertility, constraining agricultural  productivity, and
exacerbating food insecurity (Tofu and Wolka, 2023). The
combination of poor water retention and seepage losses
further limits the productivity of these areas (Naorem et al.,
2023).

Despite these challenges, there is considerable potential for
agricultural development particularly through scaling up and
out SWC measures. Techniques such as cover cropping,
mulching, terracing, agroforestry, and intercropping improve
soil conditions, moisture retention, and promote carbon
sequestration capacity (Karuku, 2018). In regions like
Machakos County, these technologies are widely practiced
yet their utilization intensity at farm level remains low
(Orumo and Mwangi, 2023). This highlights the need for
broader implementation of these technologies to meet
growing food demand while combating land degradation and
climate change impacts. Previous studies in Kenya have also
considered determinants of utilization of SWC technologies
(Njenga et al., 2021; Nyirahabimana et al., 2021). Notably,
household income, education status, gender, age, and

household size influence uptake of SWC practices (Sherka,
2023). Factors such as marital status, age, access to alternative
jobs, education level, access to land, occupation and market
accessibility influence participation of youth in agricultural
practices (Sennuga et al., 2023). Study by Muriithi et al.
(2021) showed that the uptake of adaptation strategies was
significantly influenced by gender (0.9%) and education level
(9.2%). Using endogenous switch regression model, Ojo et al.
(2021), indicated single farmers are more inclined to utilize
technologies than their married counterparts, due to fewer
responsibilities.

Limited evidence exists regarding the socio-economic
determinants that influence use and intensity of use of SWC
technologies among youth farmers in Kenya's dry zones. This
study uniquely focuses on youth farmers, a demographic often
overlooked in agricultural research despite their pivotal role
in agricultural transformation as well as improving food and
nutrition security. Integrating young people into smallholder
farming is a key factor in advancing agricultural sector due to
energy, enthusiasm, innovation, dynamism and openness to
novel ideas and technologies (Mukwedeya, 2018). Moreover,
youth farmers who are engaged in agricultural activities
should be included in transforming food systems agenda
(Rana and Bisht, 2023). Effective engagement of the youth in
agricultural transformation agenda requires that they be
equipped with appropriate tools, knowledge and skills
(Mawia, 2023). In Kenya, where the informal sector
contributes around 34% of the GDP and employs over 77%
of the workforce Mogo et al. (2021), there is an increasing
need to foster youth participation in agriculture. This
highlights the importance of exploring how agricultural
technologies can shape the decisions of youth to pursue
farming as a career in Machakos County (Mwendwa, 2016).
Addressing the adoption of SWC technologies is critical not
only for enhancing food security and agricultural productivity
at the local level but also for contributing to global initiatives
aimed at promoting sustainable land use and mitigating land
degradation. Participation of youth farmers in realizing this is
thus critical as a change of technology adoption by this
energetic and informed sector of the population. These
initiatives are integral to achieving the United Nations
Sustainable Development Goals (SDGs), particularly SDG 2
(Zero Hunger), SDG 13 (Climate Action), and SDG 15 (Life
on Land). By promoting uptake of SWC technologies among
youth farmers in the drylands of Kenya, this study supports
these global goals by fostering sustainable farming methods
and alleviating adverse impacts of climate change. This study,
therefore, seeks to identify the socio-economic characteristics
of youth farmers utilizing SWC technologies, analyze the
socio-economic determinants influencing the adoption and
use intensity of these technologies and provide policy
recommendations to enhance the adoption of SWC
technologies among youth farmers.

Theoretical framework: This study was guided by Diffusion
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of Innovations Theory, the Theory of Planned Behaviour
(TPB), and the Push and Pull Theory. Diffusion of
Innovations Theory by Rogers (2003), examined how specific
attributes of SWC technologies such as perceived benefits,
ease of use, and compatibility with existing practices
influenced adoption decisions. The theory categorizes
adopters into innovators, early adopters, early majority, late
majority, and laggards. This theory would help to explain the
varying rates of adoption among youth farmers based on their
perceptions and willingness to try new innovations. The TPB,
was also used to explore how attitudes, subjective norms, and
perceived control influenced the youth farmers’ intentions to
adopt SWC technologies. These factors determine the
likelihood of engaging in SWC measures, with stronger
intentions leading to higher probabilities of adoption. The
Push and Pull Theory ldentifies the socio-economic drivers
that either motivate or deter youth farmers from adopting
SWC technologies (Norton and Alwang, 2020). Pull factors
include access to critical resources like land, credit and
agricultural training which encourage adoption. These factors
attract youth to adopt new technologies by providing
necessary support and enabling them to overcome barriers.
On the other hand, push factors such as limited resources, lack
of support and economic constraints act as barriers,
discouraging youth farmers from adopting SWC
technologies. Together, these theories offer a comprehensive
framework for understanding the socio-economic factors
influencing the decision-making process and use intensity of
SWC technology among youth farmers in Machakos County.

MATERIALS AND METHODS

Study Area: This study was conducted in Yatta Sub County
located in Machakos County within dryland regions of lower
Eastern Kenya. The Sub County has five wards (Ndalani,
Kithimani, Matuu, Katangi and Ikombe). It occupies an area
of 1062 square kilometers and its total population is
approximately 172,583 (KNBS, 2019). The area lies between
1°37'S and 1°45'S latitude and 37°15'E and 37°23'E
longitude. The rainfall pattern is bimodal with long rains
commencing between March and May (about 400mm), while
short rains are experienced from October to December (about
500mm). It has one permanent river and many seasonal rivers
that dry up quickly after the rains. The Sub-county lies on a
plateau at an altitude of 1700m. Located in agro-climatic zone
IV, characterized as a semi-arid zone, the main economic
activity is subsistence farming. Majority of residents are
small-scale farmers practicing agricultural activities such as
crop production and livestock keeping. Common crops grown
are maize, beans, millet, sorghum, and cassava (Onyango,
2021).

Research design, sample size and sampling technique: A
cross-sectional survey design was employed in this study,
targeting youth farmers in Yatta Sub County, Machakos

County. The sample size was estimated to be 396 youth
farmers based on Watson formula (Watson, 2001). A
multistage sampling approach was employed to determine the
sample size for data collection. In initial stage, Machakos
County was selected as a representative of lower Eastern
Kenya on justification that SWC technologies have been
promoted in that County (Mwadalu et al., 2023). Further
Machakos County is characterized by semi-arid conditions
that are representative of the broader lower Eastern Kenya
region. The County experiences variable rainfall patterns and
frequent dry spells, making it an ideal location to study
effectiveness of SWC technologies in mitigating negative
effects of climate variability and enhancing agricultural
productivity. In the second stage, out of eight Sub Counties of
Machakos, Yatta Sub County was preferred due to its
vulnerability to extreme weather events, yet majority of
population depends on subsistence farming as the primary
source of livelihood. Further, the Sub County has a significant
population of youth engaged in agriculture. For instance 75%
of youth population is engaged in agricultural activities in full
time basis (Mwendwa, 2016). In third stage three wards of
Yatta Sub County (Kithimani, Matuu, Ndalani) were
randomly selected. In fourth step, two sub-locations were
randomly selected from the three wards consisting of a total
of six sub-locations including Kithimani, Matuu, Ndalani,
Kaluluini, Kithendu and Mavoloni. Lastly, proportionate to
size formula was used where the number of farmers in the
selected sub-location was divided by number of farmers in the
six sub-locations and multiplied by sample size.

Data collection instruments: The study adopted a semi-
structured questionnaire to collect information from
respondents. The questionnaire addressed the utilization of
twelve SWC technologies, farmer and farm characteristics,
and socio-economic factors influencing use intensity of the
technologies. The SWC technologies included terracing,
cover cropping, buffer strips, mulching, contour farming,
intercropping, ridging, construction of check dams,
conservation tillage, live bands, trash lines, and cut-off drains.
Model specification: In recent studies, the Double Hurdle
model has become widely used for assessing both the choice
to use agricultural technologies and extent to which they are
utilized (Workie and Tasew, 2023). Therefore, the Double-
Hurdle model, originally developed by Cragg is deemed
suitable for this study (Cragg, 1971). The DH model assumes
that farmers make agricultural decisions in two steps, an
adoption decision followed by use intensity

(Mahoussi et al., 2021). This model incorporates both probit
and truncated regression at separate stages. In the initial stage,
farmers made a binary choice to adopt SWC technologies and
a probit regression was run to identify the factors influencing
farmer’s decision to adopt technologies. In the second stage,
truncated regression was employed to examine intensity of
adoption among individuals who passed the first hurdle. The
model is specified as follows.
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Y ;1= ad; + u; (probability of utilization)

Y., =BX; + u; (Intensity of use)

Yi=pX; + u; if{¥;>0and ¥;; >0

Where Y;, indicates whether or not a youth farmer decides to
use a technology or not, Y;, is intensification of utilization, Y;
is proportion of land area under SWC technologies, 4; and X;
are explanatory variables, B are coefficients to be estimated
and y; are error terms.

RESULTS

Socio-economic characteristics of youth farmers: Table 1
displays summary statistics of the youth farmers who were
part of the study sample. The data highlights the
characteristics of these farmers with respect to their use of
SWC technologies.

Table 1. Descriptive statistics of continuous variables.

Variable Mean Std. Dev. Min Max
Age 29.54  4.499 16 35
Household size 7.47 1.291 4 11
Experience 3.28 1535 1 8
Land size (acres) 3.74 1.081 1 6
Farm size under cultivation 1.81 1.037 0.2 4

Source: Field data, 2024

The findings indicate that the mean age of youth farmers is
29.5 vyears, implying that respondents involved fit the
prescribed age of definition of youth and thus their inclusion
in the study was valid. The mean household size of 7.47
indicates that households in area of study are relatively large.
This suggests that larger families may provide more labor for
farming activities, potentially supporting the adoption of
SWC technologies. With an average of 3.3 years of farming
experience, most farmers are relatively new to farming,
highlighting the need for targeted training and support for
effective SWC technology use. The average land size per
household is 3.74 acres, while youth farmers are cultivating
an average of 1.81 acres. This indicates that youth farmers are
using less than half of total available land for cultivation,
suggesting potential for greater land utilization and more
intensive agricultural practices.

Table 2 displays descriptive statistics for categorical variables
used in the analysis. Pearson’s Chi-square (y*) test and
Fisher's exact test were used to assess the relationship
between socio-economic factors and the adoption of SWC
technologies at a 5% significance level (a = 0.05).
Specifically, Fisher's exact test was applied for categorical
variables with expected frequencies below 5 as argued by
Bazrafshan and Sayehmiri (2024) and also following the
recommendations of Howitt and Cramer (2003).

Table 2. descriptive statistics for binary and categorical variables (chi2-test and Fisher exact).

Variables Categories Frequencies (percentages) P-value
Overall Users (N=379) Non-Users (N=17)
Gender Male 254(64.14) 244(64.38) 10(58.82) 0.640
Female 142(35.86) 135(35.62) 7(41.18)
Marital status Single 196(49.49) 195(51.45) 1(5.88) 0.001***
Married 192(48.48) 176(46.44) 16(94.12)
Widowed 4(1.01) 4(1.06)
Divorced 4(1.01) 4(1.06)
Education level None 36(9.09) 29(7.65) 7(41.18) 0.000***
Primary 70(17.68) 61(16.09) 9(52.94)
Secondary 138(17.68) 137(36.15) 1(5.88)
College 110(27.78 110(29.02)
University 42(10.61) 42(11.08)
Occupation Farming 284(71.72) 269(70.98) 15(88.24) 0.403
Self-employed 50(12.63) 48(12.66) 2(11.76)
Government employee 11(2.78) 11(2.90)
Pension wages 51(12.88) 51(13.46)
Landownership Leased 61(15.4) 61(16.09) 0.118
Own 71(17.93) 69(18.21) 2(11.76)
Family 264(66.67) 249(65.7) 15(88.24)
Technical know-how Yes 201(50.76 199(52.51) 2(11.76) 0.001***
No 195(49.24) 180(47.49) 15(11.76)
Participation in Yes 188(47.47) 187(49.34) 1(5.88) 0.000***
trainings No 208(52.53) 192(50.66) 16(94.12)
Credit access Yes 58(14.65) 57(15.04) 1(5.88) 0.486
No 338(85.35 322(84.96) 16(94.12)
Note: *** represents significance at 1%.
E5E
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The findings from table 2 indicate that approximately 95.7%
of the sampled farmers had utilized at least one of SWC
technologies in the area of study. Gender distribution showed
that a larger proportion of users (64.38%) were male,
indicating that men farmers are mostly involved in
implementing the technologies than female farmers. This
disparity could be due to cultural factors, where traditional
roles may limit women’s engagement with technologies.
Additionally, men may be more aggressive in adopting new
practices, which could also contribute to their higher adoption
rate. Findings indicate significant association between marital
status and utilization of SWC technologies. Non-users were
predominantly married (94.12%), while users had a more
varied distribution, with singles (51.45%) and married
individuals (46.44%) making up most of the group. This
suggests that marital commitments may have an influence on
technology usage. Education level shows a statistically
significant relationship, with users more likely to have
secondary (36.15%) or college (29.02%) education, while
non-users are predominantly at the primary level (52.94%).
This suggests that higher educational attainment is linked to
greater utilization of SWC technologies, likely due to
improved understanding and capability to engage with such
practices. The findings reveal that most of both users
(70.98%) and non-users (88.24%) were farmers, indicating
that farming is the dominant occupation in both groups.
However, youth farmers (70.98% of users) are more inclined
to utilize SWC measures than non-farmers. Among users,
12.66% were self-employed, 2.90% were government
employees, and 13.46% were pension wage earners. In
contrast, among non-users, 11.76% were self-employed, and

Table 3. Probit model.

none were government employees or pension wage earners.
This suggests that non-farming occupations have a lower
adoption rate of SWC technologies. The land ownership data
revealed that a higher proportion of users (18.21%) owned
land compared to non-users (11.76%).

Among the users, most owned family land (65.7%), while
others leased land (16.09%) or owned individual land
(18.21%). The findings suggest that land ownership is a key
factor in the adoption of SWC technologies. Technical know-
how was more prevalent among users (52.51%) compared to
non-users (11.76%), highlighting the importance of
knowledge in adopting SWC technologies. Participation in
training programs was statistically significant at the 1% level,
with 49.34% of users participating compared to only 5.88%
of non-users. This implies that access to training serves a vital
role in adoption, as it equips farmers with the necessary
knowledge and skills to adopt SWC technologies
successfully. Credit access was observed more among users
(15.04%) compared to non-users (5.88%), suggesting that
financial support could help facilitate the adoption of SWC
technologies.

DISCUSSION

Use and use intensity of SWC technologies: The findings of
the determinants of use and intensity of use of SWC
technologies are presented in Table 3 and 4 respectively. The
findings of the first hurdle indicate that level of education,
farm income and experience in farming, were statistically
significant variables influencing the probability of uptake of
SWC technologies in area of study. The marginal effects

Use Coef. St.Err. dx/dy t-value p-value [95% Conf Interval] Sig
Gender -.06880 .40232 -0.0315 -0.17 .864 -.8573 7197
Marital status -57568  .55585 -0.0250 -1.04 .300 -1.6651 5138
Education level 76263  .23610 .03491  3.23 .001 .2998 1.2253 ok
Occupation 48435 35472 02217 1.37 172 -.2108 1.179
Farm income .00002  .000009 8.1e-07 2.09 .037 .000001 0.00003 **
Off-farm income -.58557 46713 -0268 -1.25 210 -1.501 .33000
Experience 67974 23339 .0311 291 .004 2212 1.1382 Fxk
Land size (acres) -.03076 .18234 0.0014 -0.17 .866 -.3881 .3266
Landownership -67409 55520 0.0308 -1.21 225 -1.762 41409
Technical knowhow .73429 50193 03362 1.46 143 -.24948 1.7180
Participation in trainings  .58348  .61126 .0267 0.95 .340 -.6145 1.7815
Credit access .65680  .76500 0.0301 0.86 391 -.8425 2.1561
Constant .90307  2.5515 0.35 723 -4.0979 5.9040
Mean dependent var 0.957 SD dependent var 0.203
Pseudo r-squared 0.535 Number of obs 396
Chi-square 75.125 Prob > chi2 0.000
Akaike crit. (AIC) 91.173 Bayesian crit. (BIC) 142.931
*** <01, ** p<.05, * p<.1
E5E
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estimates show how
technologies changes
explanatory variables.

the probability of adopting SWC
with a one-unit increase in the
Conversely, the truncated results
indicated that access to credit, marital status, level of
education, experience, land size in acres, technical
knowledge, participation in training programs, farm income,
and land ownership significantly influenced the intensity of
use of SWC technologies.

Results showed that education level influenced both choice of
use and use intensity of SWC technologies. The finding
suggests that a higher education level positively influences
the probability of adopting SWC technologies, indicating that
as a farmer's education level rises, the likelihood of adoption
becomes much greater. This underscores the fact that the
capacity to understand information through education can be
the basis of deciding on utilizing or not utilizing a new
technology that promises returns on investment. In the second
stage, education level significantly influences the degree to
which adopters use technologies. The findings imply that
better-educated farmers not only adopt SWC technologies
more frequently but also use them more intensively.
Education thus helps change the perspectives from traditional
to modern farming techniques among the youth farmers. This
results corroborate findings of Belachew et al. (2020) that
educated farmers possess greater knowledge and aware of soil
and water conservation methods, enabling them to recognize
and mitigate risks like soil erosion. The plausible justification
was that educated farmers are more likely to seek information
from development agents, embrace new technologies, and
invest in SWC measures. This thus calls for enhanced
extension service provision via all possible platforms so that
the farmers remain constantly informed and updated on

Table 4. Truncated regression model.

emerging and appropriate technology application to their
areas of jurisdiction.

Farmer’s experience significantly and positively affects the
intensity and likelihood of adoption of the technologies. The
marginal effects of this variable showed that as farming
experience increases, the likelihood of utilizing SWC
technologies and intensity of use also rise. This can be
attributed to the fact that more experienced farmers are more
inclined to adopt these practices and do so more intensively
compared to less experienced farmers. The results are in
tandem with previous research by Adesina and Favour (2016)
who found that farming experience significantly influenced
youth participation in agricultural programs. Also Ejaz et al.
(2022);Wordofa et al. (2020) asserted that farming experience
influences adoption of SWC technologies.

Farm income influenced the choice of use and intensity of use
of SWC technologies. The study attributed this finding to the
notion that higher farm income enhances the capacity of youth
farmers to invest in agricultural innovations and sustainable
practices, such as SWC technologies. Increased income
provides the financial flexibility needed to cover the initial
costs and potential risks associated with adopting new
technologies This agrees with Osabohien (2023), that income
strongly associates with adoption of information and
technology among youth reducing post-harvest losses.

In terms of marital status, the findings showed a negative and
statistically significant effect, showing that single farmers
were more likely to use SWC practices compared to married
farmers. This could be ascribed to single farmers generally
having fewer responsibilities, allowing them to allocate more
time and financial resources towards implementing SWC
practices. On the other hand, the findings imply that married

Use intensity Coef. dy/dx St.Err. t-value p-value [95% Conf Interval] Sig
Gender 1.772 1.77 1.091 1.62 .104 -.366 3.911
Marital status -3.42 -3.42 1.016 -3.37 .001 -5.411 -1.429 faleie
Education level 242 242 .542 4.47 0.000 1.358 3.482 il
Occupation 1.592 1.59 542 2.94 .003 .530 2.654 falaied
Farm income 0. 0002 0.002 0.00001 14.31 0.000 0.0002 0.0002 Fokk
Off-farm income 744 e 1.189 0.63 531 -1.585 3.074
Experience .966 97 .367 2.63 .009 .246 1.686 falaled
Land size (acres) 3.898 3.90 .555 7.02 0.000 2.809 4.987 falaied
Landownership -2.332 -2.33 .739 -3.16 .002 -3.78 -.884 faleie
Technical knowhow 2.782 2.78 1.148 2.42 .015 533 5.031 faied
Participation in trainings ~ 3.058 3.06 1.169 2.62 .009 .768 5.349 Fhx
Credit access 3.126 3.12 1.471 2.13 .034 244 6.009 faied
Constant 4.433 3.969 1.12 .264 -3.346 12.213
Sigma 9.853 .358 27.53 0 9.152 10.555 wx
Number of obs 379 Chi-square 967.626
Prob > chi2 0.000 Akaike crit. (AIC) 2837.718
*** <01, ** p<.05, * p<.1
E5E
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farmers are less inclined to engage in SWC measures. This
could be attributed to marriage often leading to larger family
sizes, which constrain financial resources and limit their
ability to hire labor for SWC efforts. This outcome
corresponds with results of Ojo et al. (2021) who posited that
single farmers have higher likelihood of utilizing SWC
technologies than married ones. The results however refute
Afolabi et al. (2022); Sennuga et al. (2023) claim that youth
engagement in agricultural activities is positively influenced
by marital status. The implication was that marriage increases
the economic responsibilities of youth farmers, prompting
them to engage in income-generating activities to provide for
their families. This necessity drives the adoption of
sustainable practices like SWC technologies to enhance farm
productivity and income stability.

Occupation positively influences the intensity of SWC
technologies. The study attributes this to the fact that youth
farmers whose primary occupation is farming are more likely
to intensively adopt SWC technologies. This implies that full-
time farmers have a greater vested interest in improving farm
productivity and sustainability, leading to implementation of
these technologies more thoroughly to enhance their income
and long-term agricultural viability. Similarly a study by
Sindakis and Showkat (2024) showed a positive correlation
between occupation and utilization of innovations in
agriculture. Further, farming as a primary occupation
significantly contributes to the adoption of agricultural
technologies, as farmers seek to boost productivity in
response to declining arable land and a growing population's
demand for more food (Shang et al., 2021).

The results also demonstrated a positive correlation between
farm size and the adoption of SWC technologies because
there is enough space to spare for trying and adopting them.
This implies that the larger the farm the more likelihood of
adopting these technologies. Additionally, owners of larger
farms may perceive greater long-term benefits from
improving water efficiency and land management, prompting
them to adopt technologies that enhance productivity and
sustainability. The results are consistent with those of Betela
and Wolka (2021) and Mujeyi et al. (2020) who reported farm
size to positively influence use of agricultural innovations.
Land ownership was negatively and significantly associated
with the use of SWC measures. This suggests that youth
farmers who lease land have a higher probability of utilizing
technologies compared to those who either own land or use
family land. This may be due to the investment made on
leasing and desire to leap the most within the lease period by
adopting the new appropriate technologies for maximum
benefits. Correspondingly, Jha et al. (2021) asserted that a
farmer who leased land was most able to engage in soil
conservation and long-term beneficial practices, such as
agroforestry. Further, the results are consistent with Xie and
Huang (2021) findings who found that land leasing
significantly influences adoption of agricultural technologies.

The study however contradicted Chuang et al. (2020) and
Dimelu et al. (2020) who found that land ownership did not
influence young farmers intention to adopt innovative
agricultural technologies.

Farmers' access to agricultural credit positively and
significantly affected the intensity of use of SWC
technologies. Farmers with access to credit are more inclined
to utilize and intensify SWC technologies, as they can afford
the necessary materials, tools, and labor to implement
practices such as terracing or mulching. The credit facility
needs to be repaid, hence the motivation to invest in the new
and promising SWC technologies that guarantee best returns
on investment. Furthermore, credit access enables farmers to
make long-term investments in improving soil health and
water management, which they might not be able to afford
otherwise. Our finding was in agreement with those of Daudu
etal. (2023); Ng’atigwa et al. (2020) who posited that access
to credit influence youth participation in agricultural
activities. Moreover, access to credit is crucial element for
adoption of agricultural technology among smallholder
farmers as it enables households to acquire necessary
agricultural inputs and enhance long-term investment in their
farms (Haryanto et al., 2023) .

The estimated coefficient for the dummy variable indicating
youth farmer’s participation in training programs showed a
positive and significant influence on use intensity of SWC
technologies. The study attributed this finding to the fact that
participation in training programs equips youth farmers with
the necessary knowledge and skills, thereby enhancing their
capability and motivation to intensify the use of SWC
technologies. The study agrees with Amadu et al. (2020),
Hoang and Nguyen 2022 and Nguyen-Thi-Kim et al. (2024)
who reported training programs to positively influence
adoption of innovations in agriculture.

It was also found that technical know-how influences use
intensity of SWC technologies. The study attributed this to
fact that youth farmers with greater technical knowledge are
more capable of effectively implementing and managing soil
and water conservation practices. Technical know-how
enables farmers to understand the benefits and proper
application of these technologies, leading to better adaptation
to local environmental conditions. The results resonates with
those of Rotich and Csorba (2022) who found that skills and
technical know-how influence adoption of SWC
technologies. Further Bahari et al. (2024) reported that
technical know-how had a positive influence on uptake of
Internet of Things (10T) in smart farming.

Conclusion: The objective of this study was to determine
factors influencing use and use intensity of SWC technologies
among youth farmers in the drylands of Machakos County.
The results, derived from DH model, highlighted that out of
12 independent variables analyzed, level of education, farm
income, and farming experience were statistically significant
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in determining the likelihood of SWC technology adoption.
Additionally, the truncated regression results indicated that
variables such as access to credit, marital status, education
level, farming experience, land size, technical knowledge,
participation in training programs, farm income, and land
ownership significantly influenced the intensity of SWC
technology use. These results emphasize the need for targeted
measures to promote adoption and utilization, such as
expanding educational opportunities, improving access to
credit, and providing technical training. Further,
Policymakers and development practitioners should foster
collaboration between government bodies, agricultural
services, and necessary stakeholders to deliver community-
based training and incentives for the adoption and use of SWC
technologies. By addressing these factors, policymakers can
empower youth farmers with the necessary knowledge, skills,
and resources to enhance their engagement in agriculture and
contribute to sustainable food security and livelihoods in
Machakos County.
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