& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY

Josef Abrham,

Czech University of Life Sciences Prague,
Czechia

REVIEWED BY

Siphe Zantsi,

Agricultural Research Council of South Africa
(ARC-SA), South Africa

Kenneth Waluse Sibiko,

International Center for Tropical Agriculture,
Kenya

*CORRESPONDENCE
Florence Maina
floflomaina@gmail.com

RECEIVED 05 October 2023
ACCEPTED 12 February 2024
PUBLISHED 22 February 2024

CITATION
Maina F, Mburu J and Nyang'anga H (2024)
Drivers of extent of commercialization of
potato farming through digital marketing
platforms in Nakuru County, Kenya.

Front. Sustain. Food Syst. 8:1307978.

doi: 10.3389/fsufs.2024.1307978

COPYRIGHT

© 2024 Maina, Mburu and Nyang'anga. This is
an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Sustainable Food Systems

Frontiers in Sustainable Food Systems

TYPE Original Research
PUBLISHED 22 February 2024
pol 10.3389/fsufs.2024.1307978

Drivers of extent of
commercialization of potato
farming through digital marketing
platforms in Nakuru County,
Kenya

Florence Maina*, John Mburu and Hillary Nyang'anga

Department of Agricultural Economics, University of Nairobi, Nairobi, Kenya

Digital agricultural marketing platforms have emerged as one of the key tools for
facilitating farmers’ access to markets. While previous studies have predominantly
focused on examining factors influencing adoption of these platforms, there
remains a gap in understanding factors that determine the proportion of a
farmer’s produce marketed through the platforms. This knowledge is crucial for
effective scaling up of digital marketing platforms. Consequently, this research
aimed to evaluate the extent of commercialization of potato farming through
Digital Agricultural Marketing Platforms (DAMPs), with a specific focus on the
M-shamba platform in Kenya. To achieve this objective, data was collected
in 2022 from a sample of 375 potato farmers from Nakuru County. The data
was analyzed with Stata using probit and Tobit models through the conditional
mixed process. The findings revealed that total farm income, price per kilogram
of output, access to credit, size of the farm dedicated to potato cultivation,
and age of the household head influenced the use of M-shamba platform.
Further, the extent of commercialization through M-shamba was significantly
determined by total livestock units, marketing decision-maker, having potato
farming as primary enterprise, farm income, access to credit, membership to
agricultural groups, and age of the household head. In light of these findings, the
study recommends targeted support and training programs for older farmers to
enhance their proficiency in utilizing DAMPs. Moreover, policies and initiatives
aimed at increasing farm income should be implemented to assist farmers with
limited incomes. Farmers in groups should be encouraged to participate in
collective digital marketing efforts.

KEYWORDS
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1 Introduction

Agricultural commercialization has emerged as a pivotal approach in the Agricultural
Sector Growth and Transformation Strategy (ASGTS) 2019-2029 (Gachuhi et al., 2021) to
address food security and poverty alleviation. Nevertheless, small-scale farmers face challenges
in participating in markets and boosting their economic prospects due to a lack of dependable
market information and limited market access. Additionally, elevated transaction expenses
like transportation costs have had adverse effects on farmers’ incomes, compelling them to
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rely on intermediaries or brokers. Consequently, these intermediaries
have historically dictated the prices at which farmers can sell
their produce.

However, the digital era has come to the rescue of the farmers by
introducing digital platforms to curb various challenges faced by
farmers. Digital platforms have emerged as a valuable solution,
enabling interactions among multiple users and offering services such
as advisory support, financial inclusion, and access to market
information and linkages. According to Bolwig et al. (2021), digital
platforms that facilitate market access have made the most significant
impact within the horticulture sector. Furthermore, Digital
Agricultural Marketing Platforms (DAMP) hold the potential to
revolutionize small-scale marketing operations, as highlighted by
Shakhovskoy and Saab (2021). These DAMP systems are designed
with the goal of enhancing the exchange of information among
farmers, traders, and consumers while reducing transaction costs,
thereby promoting market participation by farmers.

In Kenya, 32 percent of the digital platforms dedicated to
agriculture provide market information and linkages (Bolwig et al.,
2021). Though there have been many start-up DAMPs, upscaling has
been a challenge (Kieti et al., 2021). However, the successful platforms
had to understand the local context and the dynamics and tailored the
DAMPs to fit farmer’s needs while focusing on specific value chain.
This is crucial in reducing the complexity of the system (Bolwig et al.,,
2021). An example of DAMP that has been successful in Kenya is
M-shamba' which has been operating in potato marketing. DAMPs
are meant to enable farmers make their enterprises more profitable by
providing the best prices and minimizing transactional costs.

Though the benefits of marketing via the platforms are attractive,
limited amounts of produce are marketed via the platforms. Therefore,
in order to leverage digital platforms to solve the marketing access
issues in the country, it is paramount to keep abreast with their
interactions with the farmers and establish the cause for the low
marketing trends via the digital platforms. While majority of the
studies (Kiarie, 2020; Nwafor et al., 2020; Rabbi et al., 2020; Vasa and
Trendov, 2020; Ayim et al., 2022; Zhu et al., 2022) have primarily
focused on the determinants of adoption of Information and
Communication Technologies (ICTs) in general, this current study
narrows down and evaluates the determinants of use of digital
marketing platforms. Moreover, the study goes a step further and
assesses the socio-economic and institutional factors that influence
the quantities farmers market via the platform from their
total production.

As the study expands on the available empirical evidence, the
findings provide valuable insights to platform developers as they work
toward upscaling of digital platforms which according to Kieti et al.
(2021) has been a challenge. Further, the findings are instrumental to
the government and relevant stakeholders in planning and
implementing of policies that facilitate the farmers to reap the benefits
of digital platforms thus improving their livelihoods. The remainder of
the paper is organized as follows. Section 2 outlines the study’s
conceptual framework. Section 3 describes the study area, data,
expected signs for the variables used and outlines the empirical strategy.

1 M-shamba was used as a representative of the successful DAMPs in Kenya

in this current study.

Frontiers in Sustainable Food Systems

10.3389/fsufs.2024.1307978

Section 4 presents the results from the summary statistics and the
empirical model. Section 5 concludes and provides recommendations.

2 Conceptual framework

Farmers’ extent of commercialization is defined by this study as
how much a farmer sells out of their total production. This is similar
to definitions of Ejeta et al. (2020), Kissoly et al. (2020), Gachuhi et al.
(2021), and Thandeka et al. (2022). However, Kyaw et al. (2018),
Kondo (2019), and Ayodele et al. (2021) referred to this as intensity of
market participation. Intensity of market participation is a broader
term that includes farmer’s market-related activities and can be easily
confused with participation in different markets. Therefore, this study
found extent of commercialization as the suitable term as it provides
a clear indication of how much of the farmer’s produce is sold in the
market. While Pingali and Rosegrant (1995) emphasized that
commercialization encompasses more than just output marketing and
includes households participating in the input market, this study
focused on defining commercialization specifically as the marketing
of output. The extent of commercialization was assessed through the
commercialization index which was computed as the proportion of
potatoes sold via the digital platform out of the farmers’ total
potato production.

Farmers commercialize when the institutional environment is
favorable and there are new market opportunities (Jaleta et al., 2009).
The digital platforms provide farmers with new market opportunities
and thus serve as an incentive for farmers to commercialize. Further
commercialization is different based on different socio-economic and
institutional environments. Therefore, multiple factors come into play
when a farmer decides to market via DAMPs. The study thus
conceptualized the various factors that determined the farmers’ use of
the digital platforms as well as their extent of commercialization via
the platform as shown in Figure 1.

Hypothesized socio-economic characteristics included age of
household head, years of formal education of the household head,
household’s head main occupation, having potato farming as main
enterprise, marketing decision-maker, total livestock unit (TLU) and
overall farm income. Further, farm characteristics included farm size
under potato production and the total land owned while the external
support factors were as group membership, access to extension and
access to credit. Lastly, platform’s attributes considered was price
offered by the platform per kilogram of potatoes. All these factors were
jointly conceptualized to influence the use of DAMP and how much
out of the total potato production was marketed via the platform.

3 Methods

3.1 Study area, sampling technique and
collection of data

The research was carried out in Nakuru County, one of the
leading counties in potato production and advancement of digital
agriculture in Kenya. The county is situated in the Rift Valley region
of Kenya and spans a total area of 7,495.1 square kilometers, with
5,274 square kilometers designated as arable land. Approximately
70% of this land is utilized for agricultural activities, as reported by
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FIGURE 1
Conceptual framework showing interrelationships between different factors, use of DAMPs and the extent of commercialization. Source: Author’s
conceptualization.

the National Potato Council of Kenya (2022). Majority of households
in Nakuru County depend on agriculture as their primary source of
income, with the Irish potato, being the most extensively cultivated
crop in the county (National Potato Council of Kenya, 2022). In
particular, the farmers in this study were primarily found to grow and
market the shangi variety of potatoes.

Data collection occurred during the period from February to
April 2022, using a multistage sampling approach. In the initial stage,
Nakuru County was purposively selected based on predetermined
criteria (Nakuru County is a leading advocate for digital agriculture
in Kenya and is also among the leading counties in potato production).
Subsequently, in the second stage, nine cooperatives (Nyota,
MOKUNS, New Molo, Golden Valley, Starlight, Green Planet, Kitcher,
Kamasis, and Mau Narok) located within the same agro-ecological
zones were purposively chosen. In the third and final stage, farmers
were systematically chosen from lists provided by these cooperatives.
The sample size was determined using the Cochran formula (Cochran,
1977), resulting in a sample size of 384. To select participants, every
8th member was identified from the farmers’ list per cooperative. The
number 8 was determined by dividing the total number of farmers
across all nine cooperatives (850) by the sample size of 384. The
number of farmers sampled per cooperative was in proportion to the
total number of members in the cooperative.

The survey involved the use of a semi-structured questionnaire to
collect primary data with reference to the preceding potato production
season (July-December 2021). Due to non-response and incomplete
questionnaires, data analysis utilized responses from 375 farmers.
Prior to conducting the interviews, informed consent was obtained
from all participating farmers, and the principles of anonymity and
voluntary participation were strictly adhered to. Data pertaining to
household characteristics, potato production, and marketing activities
were gathered.

3.2 Empirical model

Two steps were used for the analysis. In the first step, a Probit
model was used to separate the marketing platform users from
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non-users. In the second step, a Tobit model was used since the
dependent variable was bounded between 0 and 1. The extent of
commercialization in terms of what the farmers sell via the platform
out of what they produce (y7) was used as the proxy for the extent of
commercialization. Conditional mixed process (cmp) in STATA was
used to estimate the two models as they were deemed to have
hierarchical random effects.

3.2.1 Model specification

3.2.1.1 Probit model
The probability of a household being a user of DAMP for the sale
of potatoes was given by selection (Eq. 1).

Y =BiXi+¢&i 1)

Where ¢; ~ N [0,1] i =1,2,...n. ¥; = Dummy variable takes the
value of 1 if a household is a user of DAMP and 0 otherwise; 3; =
Vector parameter; X; = Parameter to be estimated in the model; ¢; =
Error terms that are normally distributed with a mean of zero, unit
variance and correlation coeflicient p.

3.2.1.2 Tobit model
The Tobit model is as described by Eqs. 2a and 2b.

*

vi=XiB+s; (2a)

* . ok
leij>0

Vj= N
Olf Vj <0

(2b)

where, v;- was a latent variable representing the proportion of
potatoes sold via the DAMP out of the total production. This value
of output was observed if v’; >0 and unobservable otherwise. X
captured the vector of independent variables affecting a household’s
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extent of commercialization via the digital platform. f was a vector
of parameters estimated and ¢ ; was the disturbance term assumed to
be independently and normally distributed. Some variables are
included and others excluded from the Probit and Tobit depending
on their direct correlation with the dependent variables in the models.

3.3 Expected signs for the variables on the
extent of commercialization among DAMP
users

The hypothesized signs on how various factors are likely to influence
a farmer’s extent of commercialization via digital platforms are as shown
in Table 1. Age is usually considered as a proxy for farming experience
in various studies (Dessale, 2019; Marechera et al,, 2019; Anum et al.,
2022) and so was in this study. It was expected that age improves a
farmer’s extent of commercialization due to marketing experience of a
cash crop like potato. However, since the potato marketing involved the
use of digital technology, age was also expected to have a negative
influence on the extent of marketing via the platform as older farmers
are less inclined toward the use of digital technology. Who decides to
market was expected to positively influence the use of the marketing
platform, considering that joint marketing decisions have been efficient
in determining the ideal market (Gebre et al, 2021). This was a
categorical variable and the household head was used as the base variable.

TABLE 1 Expected signs for the variables on the extent of commercialization.

10.3389/fsufs.2024.1307978

Various studies (Ariane, 2012; Mittal and Mehar, 2012) have
shown years of formal education to have a positive influence on the use
of new technologies in agriculture. Thus, it was expected that years of
formal education of the household head positively influences their
extent of commercialization. Household head having farming as their
main occupation was hypothesized to have a positive influence how
much potatoes they marketed via the digital platform. It was expected
that a farmer who has potato farming as their main enterprise and
those with a large area under potatoes would drive the farmer to sell
more of their potatoes via digital platform. This would be attributed to
platforms offering higher price so farmers aim to maximize
their profits.

Larger farms were anticipated to embrace DAMP to a greater
extent compared to smaller farms. This expectation arises from the
perception that larger farms typically possess higher incomes,
enabling them to invest in new technologies (Barnes et al., 2019).
Additionally, these larger farms tend to produce more, leading to
an increased volume of products available for sale through digital
platforms. Further, it was hypothesized that total farm income
would also positively influence farmers’ participation in digital
platforms. A greater income from farming equips farmers with
more capital (Biru et al., 2020), which can be allocated toward the
acquisition of necessary tools such as phones and airtime, as well as
information about the advantages

seeking of utilizing

marketing platforms.

Expected sign for the extent of

Variable Description Nature of variable B
Age Age of HH head Years +/—
Marketing decision-maker Individual responsible for marketing 1=Household head +
decision 2=Spouse
3=Joint
Household head main occupation Household head main occupation Dummy +
1=Farmer
0=Others
Years of education Number of years of formal education of  Years +
the HH head
Potato farming as main enterprise Having potato farming as the main Dummy +
farming enterprise 1=Yes
0=No
Farm size under potato Size of land under potatoes Acres +
Total land owned Total amount of land owned Acres +
Total farm income Amount earned from farming Kenyan shillings +/—=
Output prices Price per kilogram Kenyan shillings +
Tropical Livestock Unit (TLU) Number of livestock on the farm Number +
Access to extension Farmers’ access to the extension services =~ Dummy +
1=Yes
0=No
Access to credit Farmers’ access to the credit Dummy +
1=Yes
0=No
Group membership Membership to farmers group Dummy +
1=Yes
0=No
Frontiers in Sustainable Food Systems 04 frontiersin.org
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According to Alene et al. (2008), higher commodity prices typically
serve as incentives for farmers to increase their sales in the market.
Consequently, in the context of this study, it was anticipated that the
prices offered for potatoes through the platform would positively
influence the extent of commercialization. TLU which was taken as a
proxy for wealth in terms of tropical livestock unit (TLU) (Yao and
Shanoyan, 2019; Biru et al., 2020) was hypothesized to have either
positive or negative influence on extent of commercialization. A positive
influence could be attributed to households with higher TLU being able
to sell livestock and utilize the income for various purposes, including
production, labor hiring, pesticide procurement, and leveraging manure
for increased yield and marketable surplus (Alene et al., 2008; Zamasiya
etal, 2014; Gani and Hossain, 2015). Conversely, a negative influence
could be linked to resource division within households (Tura et al., 2016).

Farmers who have access to extension services tend to be more
inclined to embrace new ICT tools, as they regularly receive
information and training on emerging technologies (Diaz et al., 2021;
Wu, 2022). As a result, this research posited that having access to
extension services would likely have a favorable influence on the level
of market involvement. Furthermore, it was anticipated that access to

TABLE 2 Household level summary statistics.

10.3389/fsufs.2024.1307978

credit would be positively linked to the extent of a farmer’s market
participation via the digital platform. Being a member of a group
typically represents a form of social capital, and it is within these
group meetings and seminars that farmers often become aware of and
acquire knowledge about the latest technologies. Consequently, this
study expected that group membership would positively affect the
extent of commercialization via DAMP through reduction of
transaction costs of dissemination of information and knowledge.

4 Results and discussions
4.1 Summary statistics

In this study, the DAMP users are classified as farmers that used
M-shamba for marketing their potatoes while the DAMP non-users
are those that did not use the digital platform for marketing. Summary
statistics and statistical significance tests on equality of means for
continuous variables and equality of proportions for binary variables
for the DAMP users and non-users are as presented in Table 2. From

Variable Nature of variable All households DAMP non-users DAMP users t-statistics
Total livestock index Number 4.25 4.13 4.67 -1.29
(TLU) (3.41) (3.52) (3.01)
Marketing decision- 1=HHhead HHhead =0.38 HHhead =0.71 HHhead =0.29 HHhead =4.65%%*
maker 2=Spouse Spouse=0.27 Spouse=0.79 Spouse=0.21 Spouse =5.02%**
3=Joint Joint=0.35 Joint=0.82 Joint=0.18 Joint =6.17%%*
Output price per Kg Kenyan shillings 15.66 14.37 19.91 —6.01
(7.87) (6.94) (9.20)
Farm size under potato Acres 1.96 2.01 1.81 0.61
(2.71) (3.01) (1.24)
Total land owned Acres 3.98 3.95 4.1 —-0.23
(5.56) (5.49) (5.83)
Total farm income Kenyan shillings 205194.7 187392.7 264125.3 —3.55%#%
(179563) (172878.8) (189486.2)
Age of HH head Years 52.26 53.65 47.64 3.95%#%
(12.67) (12.63) (11.76)
Years of schooling Years 9.62 9.55 9.85 —-0.62
(HH head) (3.99) (4.05) (3.80)

Proportion (%) Chi-test

Potato farming as main Dummy 70 68 71 2.56
enterprise 1=Yes
0=No
Access to credit Dummy 43 45 38 1.28
1=Yes
0=No
Group membership Dummy 85 84 89 1.05
1=Yes
0=No
Access to extension Dummy 76 74 80 1.38
1=Yes
0=No
HH head main Dummy 89 88 92 1.31
occupation 1=Farming
0=Otherwise

##k denotes significance at 10% level. The standard deviation is in parenthesis.
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the results, farmers that used the digital marketing platform received
significantly higher prices per kilogram of the potatoes.

Further DAMP users had significantly higher farm income than
the non-users. Perhaps this could be attributed to the better prices
they received from the potato enterprise as part of their farm income.
Moreover, farmers with higher incomes also have enough capital to
purchase mobile phones to access the digital platforms. There was a
significant difference in the age of the DAMP users and non-users.
The results indicate that the users were significantly younger than the
non-users. According to literature (S4YE, 2021; Masi et al., 2022;
Tauzie et al., 2023), farmers who are young tend to adopt the use of
digital platforms more easily.

4.2 Empirical findings and discussion

The results from the two-step model are as shown in Table 3. The
model’s chi-square was significant at 1% indicating the strong
influence of the significant independent variables on the farmers’
extent of commercialization. Market participation is pegged on use of
the platform, thus, the factors that influence the use were total farm
income, output price per kg, access to credit, farm size under potatoes
and the age of the household head. The significant determinants of
extent of commercialization were, TLU, marketing decision-maker,
having potato farming as main enterprise, total farm income, access
to credit, group membership and age of the household head.

Total farm income had a positive significant influence on the use
of M-shamba for potato marketing. As outlined by Zhu et al. (2022),
farmers with higher incomes tend to be more predisposed to using
new technologies, given their access to capital, enabling them to
acquire information about the technologies and the technologies
themselves. Digital marketing platforms are mostly developed to

10.3389/fsufs.2024.1307978

shield the farmers from exploitation by the middle-men by offering
better prices [Alliance for a Green Revolution in Africa (AGRA),
2016]. The higher prices provided act as incentives for farmers (Alene
et al., 2008) thus they use the platforms for marketing. This was
evident in the results from this study that indicated that output price
per kg had a positive significant influence on the use of DAMP.

Contrary to the expectation that access to credit would have a
positive influence on the use of M-shamba for potato marketing, the
study found that it had a significant negative influence on the use of
the platform. Similar findings were reported by Mdoda and Mdiya
(2022) in their study on factors influencing the use information and
communication technologies. The farm size under potato was found
to have a negative significant influence on use of the marketing
platform. This could be attributed to farmers with larger farms under
potato farming having already established markets for their potatoes.
Age had a significant negative influence on the use of DAMP. Young
farmers are more exuberant about new technologies and usually take
risks to try the new innovation (Diaz et al., 2021).

TLU was found to have a negative significant influence on extent
of commercialization through DAMP. This can be attributed to
farmers having more concentration on livestock production rather
than potato production thus having little to market via the platform.
According to Rabbi et al. (2019), livestock ownership negatively affects
participation in crop market. The findings indicate that in comparison
to the marketing decision made by the household heads, the marketing
decision made by spouse and joint increases the extent of
commercialization via the marketing platforms. According to
Mutimura et al. (2018) and Keenan et al. (2021), farmers make joint
decisions when it comes to use of new technologies and marketing
decisions. Further, females are known to get comfortable when using
digital platforms and twice as many women as men prefer digital
platforms for marketing (Fiocco et al,, 2021).

TABLE 3 Factors influencing the extent of commercialization through DAMP.

Variable

Total livestock index (TLU)

Marketing decision-maker

Potato farming as main enterprise

Output price per Kg

Probit model
dy/dx

0.049 (0.01)%**

Tobit model
dy/dx

—0.009 (0.005)**

Spouse 0.061 (0.036)*
Joint 0.063 (0.033)*

0.07 (0.031)%*

0.0004 (0.002)

Farm size under potato

Total land owned

Total farm income

—0.148 (0.063)**

2.09e-06 (5.46e-07)***

0.004 (0.003)

3.16e-07 (9.04e-08)***

Access to credit

Group membership

Access to extension

—0.325 (0.166)**

0.1301 (0.1927)

—0.067 (0.029)**

—0.147 (0.04)***

Age of HH head —0.031 (0.007)%*** —0.003 (0.001)**
Years of schooling (HH head) —0.03 (0.023)

HH head main occupation 0.276 (0.272)

Log likelihood —223.6970
Prob > chi2 0.0000

w5k and * denotes significance at the 1, 5 and 10% levels. The standard errors are in parenthesis and the shaded cells denote that variables were excluded from the model.
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Having potato farming as the main enterprise was found to positively
influence extent of commercialization. This finding can be explained by
the fact that farmers with potato as their main enterprise allocate inputs
and labor adequately thus have higher production and consequently have
more to market. Moreover, they are in search of the best prices to fetch
higher incomes thus market through platforms where the prices are high.
Similar findings were reported by Sekyi et al. (2021). Total farm income
had a positive significant influence which can be attributed to the fact
that incomes from other enterprises can provide capital to the potato
enterprise to increase production and thus have more to market. Murathi
(2018) reported similar findings on influence of farm income on extent
of commercialization. Moreover, it can provide capital to access
information on new technologies such as marketing platforms where the
farmers can market their produce.

Access to credit negatively affected extent of potato
commercialization through the digital platforms. Kahenge et al.
(2019) reported that access to credit had negative effect on level of
soya bean commercialization. Murathi (2018) found a negative
smallholder
commercialization which he attributed to limited supply of credit

influence of access to credit on farmers’
facilities. The negative effect on how much the farmers sell through
DAMP could be attributed to the need for quick income offered by
middlemen at farm gate so as to clear the credit debt. The study found
further that group membership had a negative significant influence
on the fraction sold via DAMP contrary to most studies such as
Ayuya et al. (2021). This finding can be attributed to the fact that
most smallholder farmers in groups aggregate their produce to sell to
specific markets thus do not market via DAMP.

Similar to some studies (Kissoly et al., 2020; Ayuya et al., 2021) age
was found to significantly affect extent of commercialization through
the digital platforms negatively. Older farmers are known to have
established trust to various marketing channel thus they shy away
from emerging marketing channels such as digital platforms.
Moreover, older farmers have a high risk aversion hence are more
reserved when it comes to the quantity they market through
DAMP. Further, digitalization requires digital literacy, skills and
knowledge (Abdulai, 2022), which majority of the older farmers lack.

5 Conclusion and recommendations

This study aimed to elucidate the potential factors influencing the
extent of commercialization through the digital marketing platform,
M-shamba. The findings from the probit model, which was employed
to explore why M-shamba is used, revealed that the output per
kilogram and the total farm income are key factors that drive usage.
Conversely, farm size allocated to potato cultivation, access to credit,
and the age of the household head were associated with a negative
influence on DAMP use. The results for the assessment of the extent
of commercialization revealed that the marketing decision-maker,
prioritizing potato farming as the primary enterprise, and the total
farm income positively contributed to the extent of commercialization
through DAMP. Contrariwise, total livestock units (TLU), access to
credit, group membership and the age of the household head had
negative influence on the extent of potato commercialization
through DAMP.

The insights from this study serve as a valuable resource for
policymakers, agricultural stakeholders, and farmers looking to
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optimize their engagement with DAMPs, ultimately enhancing their
market participation. Based on the findings, it is evident that higher
incomes empower farmers with the financial capacity to invest in
technology and engage more actively with digital marketing platforms.
Consequently, the study recommends that the government and
relevant stakeholders such as, NGOs, and private investors, implement
income support programs aimed at increasing farm incomes such as
subsidies, grants and incentives. Although no one guarantees that the
farmers will use the income to invest in technology, it is assumed that
the farmers are demand driven and will use the income to acquire the
new technologies.

Further, it recommends that stakeholders such as the cooperatives
and developers of DAMPs direct their support toward older farmers,
equipping them with digital literacy training to proficiently grasp
DAMPs and effectively utilize these marketing platforms. Additionally,
it is crucial for farmers in groups to be encouraged on collective
marketing via the digital platforms considering the platforms offer
better prices and thus will have higher incomes. Considering the
positive influence of prioritizing potato farming as the main enterprise
on the extent of commercialization through DAMPs, the study
recommends that the government [through organizations such as
Kenya Agricultural and Livestock Research Organization (KARLO)
and National Potato Council of Kenya] and relevant stakeholders
[such as the International Potato Center (CIP)] implement programs
and incentives such as access to quality seeds and fertilizers, and
technical support to encourage farmers to specialize in specific high-
value crops like potatoes.

This study contributes to the academic discourse by offering
empirical evidence on the factors influencing the use and extent of
commercialization through digital agricultural marketing platforms.
The findings provide a foundation for future research exploring the
intersection of technology and agriculture in respect to marketing. To
advance the understanding of digital marketing platforms in
agriculture, future research should explore the dynamics of farmers
behavior on digital marketing platforms, exploring the reasons behind
the observed influences and identifying strategies to mitigate barriers
to adoption. Additionally, investigating the role of social networks and
community engagement in shaping farmers decisions to
commercialize through DAMPs could provide a richer understanding
of the social aspects influencing digital agricultural marketing.

5.1 Study limitations

Although the study has addressed an important gap in the
literature by providing empirical evidence of the determinants of
extent of commercialization via digital agriculture marketing
platforms, the results should be interpreted with the following
considerations in mind. First, the potato value chain may not represent
other agricultural value chains, limiting the generalization of results
to include other value chains. Second, the study focused on one
platform (M-shamba), and including more than one digital marketing
platform could provide a more accurate assessment of the
determinants of access and utilization of digital agriculture marketing
platforms. Moreover, the study did not consider the gender aspect
concerning the extent of commercialization. Therefore, the study
suggests that academics conduct further research to integrate the
gender perspective.
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