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Adoption Banana tissue culture is a technology that produces disease-free
and high-yielding banana plants, offering potential benefits for

Banana tissue culture smallholder farmers. Despite these advantages, adoption rates

Social economic factors remain low in many areas. Therefore, this study explores the socio-
economic factors influencing the adoption of banana tissue culture
Trans Nzoia County in Kiminini, a constituency in Trans Nzoia County, Kenya. Using

a descriptive methodology, a survey of 250 growers of banana
tissue cultures was considered for the research. Chi-square, logistic
regression, and descriptive statistics were used to analyze the data.
The means between adoption categories for numerical
characteristics were significant at the five percent significance
level. Descriptive statistics were used to analyze the responses
from the qualitative data, and the results are shown in tables. The
outcome from logistic regression analysis showed that access to
farm inputs, education level, cost of seedlings, ability to buy land,
extension services, and financing were all statistically significant
at the 1 percent level. Consequently, it was determined that the
adoption of tissue culture bananas was significantly influenced by
social and economic factors. The findings provide insights for
policymakers and agricultural extension services aiming to
enhance the adoption of innovative agricultural technologies in
rural Kenya.

1. Introduction

1.1. Background

Banana production is a significant agricultural activity in Kenya, contributing to food security and income

generation for many households. The fruit contributes to around thirty two percent of the overall fruits
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exported foreign income (Wahome et al., 2024). However, the traditional production of bananas in Kenya
was found to be extremely subpar, averaging just 4.5—-10 tons/ha, as opposed to universal standards of 40—
50 tons/ha (Omari et al., 2024). Environmental degradation, particularly declining soil fertility also played
a part. The common farmer practice of using infected suckers further aggravated the problem (Kiruwa et
al., 2024). This practice was observed to be familiar among smallholder farmers as opposed to large-scale
producers. It was noted that smallholder famers’ seldom buy new planting materials but instead obtain
suckers from possibly diseased stems from their old orchards. According to Omari et al. (2024), the
practice persists due to the lack of availability of clean planting material and lack of knowledge among
the farmers of the need to use clean planting materials. They noted that the practice had perpetuated the
spread of pests and diseases from one farm to another leading to further reduction in yields. In 2000,
Wambugu et al. (2004) observed that the use of infected suckers had reduced banana yields by up to 90
percent among the smallholder famers. The resulting yield loss reduced the potential of the crop to
contribute to food security in the rural areas and affected peoples’ incomes. Banana tissue culture presents
a viable solution to these issues by providing farmers with disease-free and high-yielding plantlets.
Despite its potential, the adoption of this technology has been inconsistent, particularly in regions like
Kiminini Constituency in Trans Nzoia County. Therefore, understanding the socio-economic factors that

influence adoption can help in designing targeted interventions to promote this technology.

More than 150 nations planted banana plants in 2017, resulting in 113.91 million tons of production
worldwide (Obaga & Mwaura, 2018). According to research, India is the world's top producer of bananas,
contributing almost 25% of the crop worldwide, or over 30.47 million tons, annually. According to
Wahome et al. (2024), Africa produced 21.48 million metric tons of bananas in 2020. According to
research done in 2011, Uganda produced 9.8 metric tons of bananas, or 7% of the world's total, making it
the most productive country in Africa (Mulugo et al., 2020). However, according to Scott (2021),
Cameroon was leading with 5.1 million tons overall. By 2008, it was estimated that 0.21 hectares, or 10%
of Kenya's total farmland, were planted with bananas (Kiruwa et al., 2024). These areas have a lot of
potential for banana production because of their ideal agroecological conditions, which significantly
promote the growth of the banana crop. Banana tissue culture was estimated to make up less than 7% of
the entire coverage area, with adoption rates of the technology being significantly lower in Burundi,
Uganda, and Kenya, among other countries (Kirimi et al., 2023). As a result, Kenya's banana yield has

decreased.



The Kenyan government launched the TC-banana project in 1996 through the Kenya Agricultural
Research Institute (KARI) in response to the sharp fall in banana production. The project's objective was
to use tissue culture technology to create and distribute clean planting materials to smallholder farmers.
When smallholder farmers adopted it, the output of bananas was expected to increase, thereby lowering
household food insecurity and poverty in the banana-growing regions of Central, Nyanza, Rift Valley,
Eastern, and Western Provinces. Because smallholder farmers have historically grown bananas for
domestic and regional consumption, commercial adoption has proven difficult in Kenya (Kiruwa et al.,
2024). A program called "Whole Value Chain" was created specifically for smallholder farmers by Africa
Harvest Biotech Foundation International (AH), a non-governmental organization (NGO) based in
Nairobi that uses agricultural biotechnologies and management practices to increase the viability of
smallholder agriculture (Bandewar et al., 2017). The program's goal was to assist smallholder farmers in
adopting the TCB as a scalable agricultural business opportunity (Wahome et al., 2024). Therefore, the
main objective of this study is to how social economic factors influence banana tissue culture adoption in
Kiminini Constituency in Trans Nzoia County in Kenya. The study used logistic regression to estimate

the effect of social economic factors on banana adoption.

1.2. Problem Statement

Banana tissue culture technology has the potential to significantly enhance banana production by
providing disease-free planting materials, improving yield, and contributing to food security and income
generation (Kamore et al., 2024). However, the adoption of this technology in Kiminini Constituency,
Trans Nzoia County, Kenya, remains low despite its known benefits. This low adoption rate raises
concerns about the socio-economic factors that may be influencing farmers' decisions to adopt or reject
this technology (Wahome et al., 2021). Understanding the socio-economic factors that affect the adoption
of banana tissue culture is crucial for developing targeted interventions that can enhance its uptake.
Factors such as income level, education, access to credit, farm size, and market accessibility may play a
significant role in determining whether farmers choose to adopt this technology. However, there is limited
research that comprehensively explores these factors in the context of Kiminini Constituency. This study
seeks to identify and analyze the key socio-economic factors influencing the adoption of banana tissue
culture technology among farmers in Kiminini Constituency, with the aim of providing insights that could
guide policymakers, agricultural extension services, and other stakeholders in promoting more effective

and widespread adoption of this technology.



1.3. Research objectives

To determine if socio-economic factors significantly influence the adoption of banana tissue culture

technology among farmers in Kiminini Constituency, Trans Nzoia County, Kenya.

2. Literature Review

Provide a detailed literature review, citing references in the reference list. Ensure you provide a literature

background for the study.
2.1. Sub-headings

You can make use of sub-headings in this section as well.

3. Research Methodology

3.1. Hypotheses
The following hypotheses were formulated for the study:

e H,: Socio-economic factors does not significantly influence the adoption of banana tissue culture
technology among farmers in Kiminini Constituency, Trans Nzoia County, Kenya.
e H;: Socio-economic factors significantly influence the adoption of banana tissue culture

technology among farmers in Kiminini Constituency, Trans Nzoia County, Kenya.

3.2. Description of the Study Area

The total area of Trans Nzoia County is 2,495 km2. The county shares borders with the Republic of
Uganda to the west, Bungoma and Kakamega Counties to the south, West Pokot County to the east, and
Uasin Gishu and Elgeyo Marakwet Counties to the southeast. Trans Nzoia County is located between
longitudes 34° 38" and 35° 23" east of the prime meridian and latitudes 00° 52" and 01° 18" north of the
equator. Chereng'any Constituency, Kwanza Constituency, Saboti Constituency, Endebess Constituency,
and Kiminini Constituency are the five constituencies (sub-counties) in the county. There are 990,341
people living in the county as of the 2019 census. Due to the fertile land in Trans-Nzoia County,

agriculture—which primarily consists of commercial maize farming—is the main economic activity.



Commercial enterprises, bananas, tea, coffee, and horticulture all play major roles in the county's
economy. On the other hand, farmers are gradually adopting tissue culture banana production, according

to a recent trend in banana production (Omari et al., 2024).

3.3. Research Design, Data Collection and Data Analysis

Consistent with Omari et al. (2024), Kamore et al. (2024) and Kiruwa et al. (2024), this study employed a
descriptive study methodology. The study employed standard random sampling techniques to select
participants for the investigation. Key informants were chosen for the study by deliberately choosing
participants who were thought to be more knowledgeable about the production of bananas. Informed
consent was obtained from all participants prior to their involvement in the study. The consent process
involved explaining the purpose of the study, the procedures involved, potential risks and benefits, and
the voluntary nature of participation. Participants were provided with an information sheet and a consent
form, both written in a language they understood. The researchers also verbally explained the study to
ensure comprehension. Participants were given the opportunity to ask questions and withdraw from the
study at any time without penalty. Only those who provided written consent were included in the study.
Survey forms, interview schedules, photos, and observation checklists were all used in the data collection
process. Using comparative statistical techniques and SPSS procedures, the adoption of tissue culture
bananas was correlated with farm socioeconomic characteristics. The means between adoption categories
for numerical characteristics were statistically significant at p<0.05. Adoption and categorical variables
were tested using chi-square tests, and significant relationships between the variables were declared at

p<0.05. Analyzed responses from qualitative data were then narratively presented.
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Figure 1: Map of the study area: Trans Nzoia County
Source: KeLLCoP Trans Nzoia County (https://kelcop.or.ke/transnzoia/)

3.4. Model Specification

This study estimated the likelihood that farmers will adopt tissue culture bananas based on several
socioeconomic factors using a logistic regression model with maximum likelihood estimation. The
logistic regression is an appropriate and effective statistical method for analyzing the factors influencing
the adoption and non-adoption of tissue culture bananas due to its ability to handle binary outcomes
(adoption vs. non-adoption), multiple predictors (social economic variables), and provide interpretable
results. The term "logit" refers to the natural log odds of adopting tissue culture bananas. Y =1 indicated
whether tissue culture bananas were present (adopted) or absent (non-adopted) in smallholder farms, and
X represented a vector of explanatory socioeconomic variables (predictors), including age, education
level, occupation, marital status, labor, farm size, experience in farming, input access, and credit
availability. The binary logistic regression was estimated using STATA software. The estimated value of

the logistic regression model was:
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T1; = probability of adoption of banana tissue culture.
1—1;= ¢ probability of non-adoption of banana tissue culture.

X;=0 X, is age, X, is level of education, X5 occupation, X, is marital status, Xs is labour, X4 is farm size,

X, is farming experience, Xg is input access, and X, is credit access.
B,=4 logs-odds of adoption of banana tissue culture.
B; are the coefficients of the j" social economic factors (explanatory variable).

€, is error term of the logistic regression.

The binary regression model's viability was confirmed by several model tests. A large p value
approaching is better when evaluating whether the model was a good fit for the data using the Hosmer
and Lemeshow goodness of fit test. Similarly, the R® value in linear regression models, Nagelkerke's R*
is an estimate of the coefficient of determination for models containing categorical response variables.
The percentage of cases that can be accurately classified in a response category following the addition of
independent variables is tested using the percentage accuracy in classification value. The regression
model's variable descriptions are displayed in the following table. As shown in Table 1, the response

categories for categorical variables were reclassified into dummy variables.

Table 1: Study Variable Description

Parameters Description Response categories and units Variable type

Age Age of the HH Dummy: 0= less than 25 years,1=>25 years Binary




Dummy: 0= below primary, 1 = More

than

Education Education attainment of HH | primary Binary
Occupation Occupation of the HH Dummy: 0= non farming,1=Farming Binary
Marital status Marital status of the HH Dummy: 0= Not married, 1= Married Binary
Labour Labour source Dummy: 0=Family labour, 1=Hired labour Binary
Farm size Total farm size of the HH Hectare Numeric
Farming experience | Length of farming Years Numeric
Input access (yes) Credit access by the HH Dummy; 0= No access or 1=Has access Binary
Credit access(yes) Credit access by the HH Dummy; 0= No access or 1=Has access Binary

Source: Own compilation

4. Results and Findings

The mean duration of farming bananas was 8.3 years (standard deviation = 3.7). A banana farm's size

ranged from 1 Ha to 6 Ha, with an average of 1.6 Ha (standard deviation=0.3). This suggests that they

were small-scale cultivators, according to FAO (2013). Every farmer that was observed engaged in mixed

farming, which involves growing crops other than bananas on separate stands, such as napper grass,

maize, cassava, beans, onions, kale, and sweet potatoes. This resulted from the dense population of the

clusters and the small-scale farming practices of most residents. According to Table 2, the average

number of occupants per family was 4.6 (standard deviation = 1.0). The average farm size across adoption

categories was 1.6, and the size of non-adopters' households (4.7) was significantly larger than adopters'

households (4.5). The adoption categories for farm size under banana cultivation and farming experience

did not significantly differ from one another.




Table 2: Average household size, land size, and farming experience of household head

Parameters Adopted No Adaption Total Significance

Household Size 4.5 £1.2(100) | 4.7 £1.1(150) 4.6 £1.0(250) 0.05
Land Size Under Banana in Ha 1.4 +£0.2(100) | 1.6 £0.3(150) 1.6 £0.3(250) Not significant
Farming experience 7.2 £3.6(100) | 8.3 £3.7(150) 8.1 £3.7(250) Not significant

Source: Own Computation

According to the study, most banana producers, or 40% of the respondents, were between the ages of
35 and 44. This was related to the fact that, in contrast to young people, who are known to be only
partially dependent, these individuals rely on their property and judgment. The youth (2635 years
old) are closely behind, with 23 percent of the reason being that this is the period of transition from
independence to dependence. In the range of up to 24 years, the low proportion of 4 percent is
recorded because of the high dependence on the household head at this point. Due to the low level of
farming activity—1 percent in this case—older people over 65 tend to rely on their offspring. The age
and adoption argument led to the discovery that most adopters, or 17% of all adopters, were between
the ages of 26 and 35. This is because older people seem to be less receptive to new technology. The
age of household heads is an important factor that influences farmers' information access (Kamore et
al., 2024). Even though older farmers have the experience and resources to explore new technology,
they do not use it. Studies have confirmed that age has a negative impact on farmers' adoption of
technology. This is because, according to Omari et al. (2024), most farmers who use information and
communication technology (ICT) to access information on markets, new technology, and farming
strategies are young and decrease as they age. In contrast, younger farmers are not only innovative
and active participants in training activities, but they also adopt newer technologies quickly. Thus, the
adoption of tissue culture bananas and farmer age groups significantly correlated, suggesting that
farmer age had significant effect on the rates of tissue culture banana adoption in Trans-Nzoia West

County.

It was found that 76% of farmers were married, 7% of the farmers were widowed, 6% were single,
and 11% were divorced. Eighty-four percent of respondents in the non-adopter group said they were
married, eight percent said they were widowed, eighty percent said they were single, and seventy-one
percent said they were divorced. Furthermore, it was observed that among banana growers who had
used tissue culture, 48% were married, and 29% were divorcees. According to this study, there is no
discernible link between Trans-Nzoia West County's adoption of tissue culture banana technology and
marital status. Therefore, it appears that the banana industry is dominated by married people. Based
on data from Table 3, it was found that most banana farmers in the study area had completed college,
accounting for 74% of the total completion rate. Secondary school completion was 60%, and primary

school dropout rates were 57%. This implies that most of the educated people in the area farm



bananas locally. 53.40 percent of the non-adopters had finished their secondary education, 1.6% had
finished their primary education, and 54.9 percent had finished their tertiary education. This result is
consistent with Wahome et al. (2021) who indicated that uptake of tissue banana technology was
higher with farmers who had higher levels of education. When adopters' knowledge levels were
considered, it was found that most of them—61.1% of the total—had a high level of comprehension
and had finished secondary school. Of them, 33.3% had completed tertiary education, while only
5.6% had only completed primary education. (Kirimi et al., 2024) assert that education can have a
significant influence on the introduction and adoption of new technological advancements because
educated members of the community are better able to assess the advantages and disadvantages of
new products and find them to be easier to understand and implement. Formal educated farmers are
believed to have the ability to perceive, interpret, and respond to new information much faster than
their counterparts without formal education. Tissue culture is a new technique that could cause
problems for the less educated members of society if it is adopted without farmer education and
exposure (Wambugu, 2004). Furthermore, poverty has a big impact on education, so one way to end
poverty is to make space for education (Scott, 2021). Literacy statistics are important because they

help policymakers decide how best to reach the people they serve (Omari et al., 2024).

According to the research, 80% of farmers lacked access to extension services, while only 20% of
farmers accepted such services. The reason for this is that there are fewer extension officers in the
region. Among adopters, 12.1% reported receiving services from extension workers, while 87.9% of
the non-adopters reported having no access to extension services. As soon as the tissue culture banana
technique was discovered, all farmers who had adopted it could access extension services (Table 3).
This was a result of their easy ability to get in touch with them. Ultimately, the county government

had sent them the seeds via the extension agents.

In Trans-Nzoia West County, adoption rates of tissue culture bananas showed a significant correlation
with extension access (Chi-square=79.1, sig=0.000), suggesting that adoption was influenced by
extension access. Tissue culture bananas were adopted by all farmers who had access to extension, but
only 12% of farmers without that access did so. Table 3 shows that 53% of non-adopters and 47% of
adopters had no access to tissue-culture-grown banana seedlings. When farmers have access to
information, they are more likely to use technology. It was found that most respondents (74.5%) had
financial difficulties purchasing tissue culture banana seedlings. Table 3 shows that only 25.5% of
people could afford the seedlings. In contrast, 21.4 percent of non-adopters indicated they could not
afford the seedlings even if they were made available, while 78.6 percent indicated they could not
afford to purchase seedlings. Of those who had adopted the technology thus far, 66.7 percent could

afford the seedlings should they be made available, compared to 33.3 percent who could not. In



Trans-Nzoia West County, there was a significant correlation between the adoption of tissue culture

bananas and the seedlings' cost.

Of the banana farmers, 2.5 percent had purchased their land, while 97.5 percent inherited it. 98.9
percent of non-adopters inherited their land, as opposed to 1.1 percent who purchased it. Of the
adopters, 16.7% purchased their land, whereas 83.3 percent inherited it. Various studies have found
contradictory effects of land size on agricultural practices and technology adoption, demonstrating
inconsistency. Kiruwa et al (2024) found that land holding capacity has a positive influence on
agricultural practices and technology adoption. Although not a significant predictor of uptake,
Mulugo et al. (2024) indicated that farm size (B = 0.12; p < 0.05) had a positive influence on uptake
intensity of TC banana planting materials. In Trans-Nzoia West County, there was a strong correlation
between the adoption of tissue culture bananas and land acquisition. 45.5% of household heads were
farmers, 29% worked, and 25,5% owned their own businesses. Furthermore, it was discovered that
25.3 percent of the non-adopters were business owners, 46.7 percent were farmers, and 28% were
employed. Table 3 shows that 33.3 percent of adopters were farmers, 27.8 percent were business
owners, and 38.9 percent were workers. In Trans-Nzoia West County, there was no discernible
relationship between the household head's occupation and banana tissue culture. Of all farmers, 63%
did not have access to loans, while 37% of growers of bananas did. Among the non-adopters, 34.1
percent acknowledged having credit availability, while 65.9 percent stated they had none. Table 3
shows that 66.7% of adopters had access to credit, while 33.3% were reported to have no such access.
This was attributed to the fact that commercial banks turned down loans from small-scale farmers for
lack of collateral or ability to repay. The adoption of bananas and the advancement of agricultural

innovations required resources, which were limited by the absence of funding sources.

Growers of bananas reported that farmers tended to be open to adopting new agricultural innovations
if they could secure funding to cover the costs of labor, supplies, and other resources needed to
implement technologies that would improve banana production. Just 0.5 percent of respondents used
hired labor, compared to 55.5 percent who used both family and paid labor. Only 44 percent of
respondents exclusively used family labor. Among non-adopters, family and hired labor accounted for
54.9 percent, while family labor accounted for 45.1 percent of the total. Table 2 shows that 61.1
percent of adopters used both paid and family labor, compared to 33.3 percent who only used family
labor and 0.5 percent who only hired labor. Financing was found to be significantly correlated with
the adoption of banana tissue culture in Trans-Nzoia West County, with land availability being the

most significant factor.

Seventy-four percent of farmers lacked access to farm inputs, while twenty-six percent did. 47 percent

of adopters reported having access to farming inputs, compared to 53 percent who did not (Table 2).



In Kiminini ward, Trans-Nzoia West County, it was discovered that the use of tissue culture bananas

was significantly impacted by access to farm inputs. Just 0.5 percent employed hired labor, compared

to 55.5 percent who used both family and paid labor and 44 percent who exclusively used family

labor. Among non-adopters, family and hired labor accounted for 54.9 percent, while family labor

accounted for 45.1 percent of the total. Table 3 shows that 61.1 percent of adopters used both paid and

family labor, compared to 33.3 percent who only used family labor and 0.5 percent who only hired

labor. In Trans-Nzoia West County, land availability was found to be a significant factor in the

adoption of banana tissue culture. Of the farmers, thirty percent had access to farm inputs, while the

remaining seventy percent did not. 94.4 percent of adopters reported having access to farming inputs,

compared to 5.6 percent who did not (Table 3). In Kiminini ward, Trans-Nzoia West County, it was

discovered that the use of tissue culture bananas was significantly impacted by access to farm inputs.

Table 3: Socio-economic factors influencing the adoption of tissue culture banana

Parameter Description No. Adoption | Adopters Total Ch-square Sig

Age <24 7(4) 2(3) 9#)
Not Not
25-34 48 (28) 10.(17) >8(23) significant significant

35-44 56 (33) 43(72) 99 (40)

45-54 42 (25) 20 (33) 62 (25)

55-64 15(9) 5(8) 20 (8)

>65 2(1) 0(0) 2(1)

Gender Male 120 (67) 60 (33) | 180 (60.5)
Not Not
Female 56 (80) 14 (20) 70 (39.5) significant significant

Marital status Married 159 (84) 91 (48) 190 (76)
: Not Not
Single 12.(80) 320) 15(6) significant significant

Divorced 20 (71) 8(29) 28 (11)

Widowed 65 (8.8) 35(5.6) 17 (8)

Education Primary 12 (57) 9 (43) 21 (23)
* *k

Secondary 34 (60) 23 (40) 57 (8)

Tertiary 127 (74) 45 (26) 172 (69)

Extension Yes 22 (12.1) 18 (100) 40 (69)
serviees No 160 (87.9) 0(0) | 160 (30) 791 0.000

Seedling Yes 39 (21.4) 12(66.7) 51(25.5)
affordability No 143 (78.6) 6(33.3) | 149(74.5) 17.6 0.000

Land acquisition | Inherited 180 (98.9) 15 (83.3) 195 (97.5)
16.3 0.000

Purchased 2 (L.1) 3(16.7) 5(2.5)

Occupation Farming 127 (74) 45 (26) 172 (23)
16.3 Not
Employed 12 (57) 9 (43) 21(2) significant

Business 34 (60) 23 (40) 57 (8)




Access to credit | Yes 120 (67) 60 (33) 180 (60.5)
No 56 (80) 14 (20) 70 (39.5) 39-1 0.006
Labour Family 127 (74) 45 (26) 172 (23)
Hired 12 (57) 9(43) 21 (2) 391 0.05
Hired and Family 34 (60) 23 (40) 57 (8)
Farm inputs Yes 32 (53) 28 (47) 60 (26)
No 70 (37) 120 (63) 190 (74) 35:9 0.000

Source: Own computation

The logistic regression model was found to be viable by the regression model of factors influencing
the adoption of tissue culture bananas; it correctly classified 92.5% of cases and explained 64%
(Nagelkerke R?) of the variance in tissue culture banana adoption (Table 4). Education and input
availability had a substantial impact on the adoption of tissue culture bananas, according to the
logistic regression analysis of the factors influencing adoption. The odds of adopting tissue culture
bananas increased by 4.2 for farmers with education beyond the primary school level and by 3.1 for

those with input access.

Table 4: Results for Binary logistic regression

Parameters B Wald df Sig. Exp(B)
-0.169
Age (more than 25 years) (0.926) 0.001 1 0.777 2.234
0.515
Marital status(married) (1.428) 0.148 1 0.896 8.428
0.717
Occupation (farming) (1.841) 0.141 1 0.429 3.616
1.425
Labour (hired) (0.283) 1.932 1 0.172 1.427
4.223
Education (above primary) (2.429) 5.956 1 0.011 8.115
-0.491
Farming experience (years) (2.825) 2.643 1 0.415 0.563
-0.859
Farm size (0.163) 1.336 1 0.671 0.519
0.898
Credit access(yes) (1.382) 0.369 1 0.544 2.05
3.141
Input access (yes) (1.293) 11.972 1 0.001 56.158
-3.815
Constant (0.826) 2.118 1 0.146 0.022

Note: Overall percentage correct=92.5%; Hosmer and Lemeshow test (sig-0.790); Nagelkerke R*=64%;
standard error in parenthesis
Source: Own computation




5. Managerial Implications

Internationally, biotechnology is perceived as a panacea for achieving the agreed Millennium
Development Goal of reducing poverty and hunger by 2015 (Tumaini et al., 2024). Researchers
believe that biotechnology will contribute to the reduction of food shortages faced in developing
countries hence boosting their economies (Scott, 2021). But according to Singh (2024), most
developing countries are unlikely to meet the goal of reducing poverty and hunger by 2015 without a
clear political commitment to making biotechnology a top priority in the development agenda. The
Kenya Government recognizes that biotechnology holds a great potential in solving her food problem
thus is clear of her intention to apply modern biotechnologies to enhance food production as a long-
term strategy (Njoroge & Wanjiku, 2024). It is instructive to note that developments in agricultural
technology are crucial to Kenya’s economic and social transformation. Indeed, agriculture is a sub-
economic pillar of the Kenyan Vision 2030. Its growth and development are important as it directly
contributes to 26 per cent of the nation’s Gross Domestic Product (GDP) and generates 60 percent of
total foreign exchange earnings (Wanzala et al., 2024a, 2024b). This is partly the reason why the
Government has invested heavily on agricultural research and in this case tissue culture research.
Knowledge on tissue culture is expected to improve banana small scale farming in Kenya which since
the mid-1980s has been declining (Omari et al., 2024). But the benefits of the technology can only
accrue if the technology is in use. Therefore, it is important that farmers continue to use the
technology and not abandon it. Clearly, discontinuance of a once adopted technology would be a
waste of time and resources not only for the Government but also to the farmer as well. It takes a great
deal of time, energy and money to develop a technology that suits the needs of a farmer. Farmers’ also
have invested their time, money and energy on this technology and expect returns from adoption. The
adoption of tissue culture bananas in Kenya carries significant theoretical implications across multiple
fields. It provides fertile ground for exploring theories related to innovation diffusion, sustainable

development, social capital, environmental sustainability, and economic behaviour.

6. Conclusions, Limitations and Future Research

This study explores the socio-economic factors influencing the adoption of banana tissue culture in
Kiminini, a constituency in Trans Nzoia County, Kenya. Using a descriptive methodology, the result
of this study leads to a conclusion that adoption of banana tissue culture in Kiminini is influenced by
various socio-economic factors, including education, income, access to information, and gender roles.
In summary, this study is consistent with previous studies (Mulugo et al., 2020; Akankwasa et al.,
2016) that indicates that farmer socioeconomic factors or characteristics (sex, age, education, farming
experience, farm size, membership in farmer groups, and access to agricultural extension services)

have a significant impact on farmer adoption of agricultural technology. Therefore, this study



recommends that there is need to implement educational programs and training workshops to raise
awareness and knowledge about banana tissue culture. Further, there is need to provide financial
assistance or subsidies to help farmers cover the initial costs of adopting the technology. Enhancing
education, providing financial support, improving access to information, and addressing gender
disparities can significantly boost the uptake of banana tissue culture and improve the livelihoods of
smallholder farmers in the region. Similarly, the county and national government need to strengthen
agricultural extension services to ensure farmers have access to reliable information and support.
Lastly, there is need to develop strategies to involve women in agricultural decision-making and
ensure they have equal access to resources and information. This study is limited in geographic scope
in that the study is confined to Kiminini Constituency in Trans Nzoia County. The socio-economic
factors influencing adoption in this specific area may not be applicable to other regions of Kenya or to
different crops, limiting the study's broader applicability. Second, temporal limitations since the study
captures data at a single point in time, which may not reflect changes in socio-economic conditions,
market dynamics, or adoption rates over time. As such, the findings might not be generalizable to
future contexts. Third, the scope of this study is restricted to banana tissue culture alone. However, in
Kenya's Trans Nzoia County, a cost-benefit analysis comparing tissue cultured bananas to
conventional banana varieties is necessary. Future research on the comparative economic analysis of

native banana varieties and tissue culture bananas may prove to be an intriguing field.
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