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Abstract

Small and medium-sized enterprises (SMEs) are critical to Kenya’s economy, representing 98% of all businesses and
contributing 33.8% to GDP. Despite this, many rural SMEs face persistent challenges, including limited market access,
inadequate financing, and slow adoption of digital technologies. This study examined the determinants of adopting multiple
digital payment methods among SMEs in Kisii and Nyamira Counties, with a focus on digital transformation strategies and e-
commerce awareness. A mixed-methods exploratory design was employed. In the qualitative phase, interviews and focus group
discussions were conducted to inform the development of a digital platform prototype. In the quantitative phase, survey data
were collected from 104 SMEs, and chi-square tests and logistic regression analyses were applied to identify factors
influencing digital payment adoption. The findings revealed that type of business, business location, and e-commerce
awareness were significantly associated with adoption of multiple digital payment systems, with e-commerce awareness
emerging as the strongest predictor (p < 0.001). Demographic characteristics such as age, gender, and capital base were not
statistically significant. The results highlight that SMEs with higher e-commerce awareness are more likely to embrace
diversified payment methods, suggesting that digital market knowledge is a key enabler of broader technological adoption. The
study concludes that targeted e-commerce literacy training, improved digital infrastructure, and affordable technology solutions
are necessary to strengthen SME digital transformation in rural settings. These interventions can enhance financial inclusion,
expand market opportunities, and contribute to sustainable SME growth. The findings provide insights for policymakers,
development partners, and SME support organizations seeking to promote inclusive digital economies in Kenya and similar
emerging market contexts.
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1. Introduction

Small and medium-sized enterprises (SMEs) are globally
acknowledged as engines of innovation, job creation, and
economic growth, particularly in developing economies [1].
In Kenya, SMEs account for approximately 98% of all regis-
tered businesses and contribute about 33.8% to the national
Gross Domestic Product (GDP) as well as nearly 30% to
annual job creation [2]. Beyond their economic role, SMEs
foster entrepreneurship, provide employment opportunities
for individuals with diverse and specialized skills, and en-
hance income distribution, thereby improving livelihoods
across communities [3]. Their strategic importance is further
emphasized in Kenya’s Vision 2030, which identifies SMEs
as a critical pillar for economic growth, poverty reduction,
and industrialization (Government of Kenya, 2007).

Despite their critical contributions, SMEs in Kenya, par-
ticularly in rural areas, face structural challenges that limit
their growth and long-term sustainability. Major barriers in-
clude limited access to finance, restricted market opportuni-
ties, and inadequate adoption of modern business models [4].
These constraints are exacerbated by the slow uptake of digi-
tal transformation strategies, which hinders SMEs' integra-
tion into the rapidly evolving digital economy. Unlike in
developed countries where SMEs have leveraged digitization
to enhance competitiveness and operational efficiency, many
SMEs in Kenya remain product-driven, focusing primarily
on product availability rather than embracing comprehensive
digital transformation approaches [5].

Kenya has, however, witnessed rapid growth in its digital
landscape, spurred by increased internet penetration, wide-
spread use of mobile technologies, and government-led initi-
atives aimed at promoting digital inclusion [2]. Digital trans-
formation (DT) offers an opportunity for SMEs to streamline
operations, enhance customer experiences, and expand their
market reach through e-commerce platforms [6]. As Verhoef
et al. [7] explain, digitization involves converting analog
processes into digital operations, enabling SMEs to create
more value and innovate within their activities.

In many developed economies, SMEs have realized sub-
stantial benefits from adopting digital transformation strate-
gies. For instance, in China, SMEs contribute approximately
50% of tax revenue, 60% of GDP, 70% of technological in-
novations, 80% of employment, and 90% of the total number
of enterprises [8]. These figures demonstrate the potential of
digital integration to stimulate SME growth, promote innova-
tion, and strengthen economic resilience. However, in Kenya,
the digital transformation journey for SMEs remains con-
strained by infrastructural limitations, regulatory barriers,
limited financial resources, and a lack of digital literacy, par-
ticularly in rural regions such as Kisii and Nyamira counties
[5].

Existing studies have highlighted the inadequacy of tradi-
tional SME management practices in addressing the com-
plexities of modern business environments. Manley [9] Ro-
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drigues [10], and Abosede [11] argue that outdated manage-
ment approaches restrict SMEs from scaling their operations
and responding to market dynamics effectively. These limita-
tions are particularly acute in rural areas, where SMEs lack
access to digital platforms that support business management,
market integration, and financial services [12]. As a result,
rural SMEs are often excluded from e-commerce ecosystems
and digital finance innovations, limiting their growth poten-
tial and competitiveness in both local and global markets
[13].

To address these challenges, there is a critical need to
promote digital transformation among SMEs in Kisii and
Nyamira counties. Supporting SMEs to adopt digital tech-
nologies can enhance access to microloans, facilitate partici-
pation in e-commerce markets, and improve overall business
management capabilities. Digital literacy programs are also
essential to equip rural entrepreneurs with the skills neces-
sary to navigate digital platforms, thus fostering innovation,
improving service delivery, and enhancing competitiveness.

This study seeks to examine the impact of digital trans-
formation strategies on the growth and sustainability of rural
SMEs in Kisii and Nyamira counties. Specifically, the re-
search aims to assess the relationship between digital literacy
levels and SME development and to determine the extent of
awareness and use of e-commerce marketplaces that connect
rural SMEs with urban consumers. The findings are expected
to inform policy interventions and capacity-building pro-
grams aimed at strengthening SME resilience and promoting
financial inclusion.

The significance of this study is grounded in both econom-
ic necessity and national development priorities. According
to the Central Bank of Kenya [14], SMEs are responsible for
nearly a third of the country's GDP, making their growth es-
sential for broader economic prosperity. Moreover, fostering
SME digital transformation aligns with Kenya's Vision 2030
and Sustainable Development Goal 8, which emphasizes
decent work and economic growth (Government of Kenya,
2007).

2. Theoretical Literature Review

This study is anchored on two complementary theories:
the Resource-Based View (RBV) and the Diffusion of Inno-
vation (DOI) theory. Together, these frameworks offer a ro-
bust lens for understanding how rural small and medium-
sized enterprises (SMEs) can leverage digital technologies to
enhance their growth, market integration, and long-term sus-
tainability.

The Resource-Based View (RBV), initially conceptualized
by Penrose [15] and later formalized by Wernerfelt [16], em-
phasizes that a firm’s sustainable competitive advantage is
derived from the unique combination of its resources and
capabilities. Barney [17] further expanded this view, intro-
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ducing the VRIN framework, which states that for resources
to provide long-term advantage, they must be Valuable, Rare,
Inimitable, and Non-substitutable. In the context of rural
SMEs in Kisii and Nyamira counties, digital infrastructure,
financial capital, digital literacy, and access to e-commerce
platforms represent strategic resources that can catalyze
growth and ensure sustainability if properly harnessed [18].

Digital transformation strategies such as the adoption of
mobile banking, digital payment systems, e-commerce plat-
forms, and business management software are not merely
technological upgrades but strategic capabilities that SMEs
can use to create market differentiation and competitive ad-
vantage. According to Mora [19], rural enterprises that de-
velop digital competencies position themselves better to ex-
pand market access, reduce operational costs, and innovate in
product delivery, thereby enhancing both growth and sus-
tainability.

Complementing RBV, the Diffusion of Innovation (DOI)
theory, introduced by Rogers [20] and refined in later edi-
tions Rogers, [20], explains how new technologies and inno-
vations spread through social systems over time. The DOI
framework is highly relevant to this study, as the successful
uptake of digital transformation strategies by SMEs in Kisii
and Nyamira depends on how these innovations are per-
ceived, communicated, and adopted within the business eco-
system. Rogers [21] outlines five key attributes that deter-
mine the rate of innovation adoption: relative advantage,
compatibility, complexity, trialability, and observability.
These factors are critical in assessing why some SMEs readi-
ly embrace digital solutions while others remain hesitant.

The DOI model also categorizes adopters into five groups
innovators, early adopters, early majority, late majority, and
laggards reflecting different levels of readiness and capabil-
ity to embrace new technologies [22]. In Kisii and Nyamira,
contextual challenges such as infrastructure limitations, regu-
latory gaps, limited access to finance, and digital skills defi-
cits influence where SMEs fall along this adoption curve [5].
Addressing these constraints is essential for fostering inclu-
sive digital transformation that promotes SME growth and
resilience.

The Diffusion of Innovation (DOI) framework guides the us-
er-centric design of digital tools by ensuring they address the
specific needs of SMEs, reduce operational barriers, and align
with the unique business environments of enterprises in Kisii
and Nyamira [23]. The Resource-Based View (RBV) comple-
ments this perspective by emphasizing that investing in digital
capabilities does not merely facilitate technological adoption; it
transforms access to technology into a sustainable competitive
advantage. Through strategic integration, SMESs are empowered
not only to adopt new digital tools but to leverage them effec-
tively for long-term growth and sustainability [24].

3. Research Methodology

This study employed a mixed-methods research design,
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combining both quantitative and qualitative approaches to
achieve comprehensive data collection and analysis. The use
of mixed methods allowed for the collection of both numeri-
cal and descriptive data, facilitating richer insights and more
robust conclusions [25]. A sequential exploratory design was
adopted, where qualitative data collection preceded quantita-
tive data collection. The initial qualitative phase informed
the development of a digital platform tailored to the needs of
rural SMEs, while the quantitative phase involved testing the
platform’s effectiveness and assessing digital transformation
adoption during pilot implementation.

The study targeted rural small and medium-sized enter-
prises (SMEs) registered with the county governments of
Kisii and Nyamira. According to the latest SME registry
from the County Departments of Trade and Industry, there
were 125 registered rural manufacturing SMEs across di-
verse sectors at the time of the study. This registry, devel-
oped from the county business census, formed the sampling
frame for the study.

To ensure a representative sample, a stratified simple ran-
dom sampling technique was applied. The SMEs were strati-
fied based on sectoral classification and county of operation.
From the target population of 125 SMEs, the research team
conducted direct outreach and data collection efforts. Due to
non-responses and attrition, the final number of respondents
was 104 SMEs, resulting in a response rate of 83.2%
(104/125). This high response rate was achieved through
follow-up calls, field visits, and engagement with SME asso-
ciations.

Multiple data collection instruments were employed, in-
cluding structured questionnaires for SME owners, semi-
structured interviews with key informants in the financial
and technology sectors, and focus group discussions with
selected urban consumers. Additionally, platform usage ana-
lytics were collected during the pilot phase to capture real-
time digital engagement data.

For quantitative data analysis, both descriptive and infer-
ential statistical methods were used. Descriptive analysis
included frequency distributions and cross-tabulations to
summarize SME characteristics and digital transformation
behaviors. Inferential analysis involved chi-square tests to
assess associations between categorical variables, and multi-
ple regression analysis to examine the relationships between
digital transformation strategies, e-commerce adoption, and
SME growth outcomes [26]. Data analysis was performed
using SPSS software.

Ethical considerations were rigorously upheld throughout
the study. Participants provided informed consent, and data
were handled with strict confidentiality and data protection
protocols. The digital platform development followed an
agile methodology, incorporating continuous feedback from
SMEs and other stakeholders during the iterative design and
testing phases. This approach ensured that the final solution
was not only user-centered but also scalable and sustainable
for broader application across similar rural contexts.
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4. Results

The results provide insights into the demographic and op-
erational characteristics of rural SMEs, their digital readiness,
and current practices related to digital payments and business
management. Understanding these background factors is
critical for assessing the capacity and willingness of SMEs to
adopt digital transformation tools. The analysis focuses on

variables such as age, gender, business type, capital base,
business location, and modes of payment accepted. These
factors are key to identifying potential barriers and enablers
of digital technology adoption among SMEs and informing
the development of targeted interventions that can drive
growth, improve efficiency, and support sustainable digital
integration in the region.

Table 1. Background Information Summary.

Variable Frequency
Age

Above 35 years 66
26-35 years 30
18-25 years 7
Below 18 years 1
Gender

Male 55
Female 49
Business Type:

Manufacturing 60
Farming 34
Mining 10
Capital Base

<10,000 KES 56
10,001-30,000 KES 36
30,001-50,000 KES 7
>50,000 KES 5
Business Location

Semi-urban 91
Rural 13
Mode of Payment Accepted

Mpesa 56
Cash 53
Mobile Banking 9
Payment: Accepts Bank Deposit 2
Accepts All Modes 49

Source: Field Data, 2025

The survey analyzed the background characteristics and
digital readiness of SMEs operating in Kisii and Nyamira

Percentage (%)

63.46
28.85
6.73
0.96

52.88
47.12

57.69
32.69
9.62

53.85
34.62
6.73
481

87.5
12.5

53.85
50.96
8.65
1.92
47.12

counties. The data sheds light on the background of SME
owners and the structural environment in which digital trans-
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formation strategies are expected to operate.

The age distribution of respondents shows that the majori-
ty of SME owners are in the older age brackets. Specifically,
66 /104 (63.46%) were above 35 years, followed by 30/104
(28.85%) in the 26-35 age group. The younger age brackets
were less represented, with 7/104 (6.73%) aged 18-25 and
only 1/104 (0.96%) below 18 years. This suggests that digital
interventions may need to be designed with an older popula-
tion in mind, potentially requiring more targeted support for
digital literacy and confidence building.

The gender composition of the surveyed SMEs was nearly
balanced. 55/104 (52.88%) of the respondents were male,
while 49/104 (47.12%) were female. This near parity indi-
cates that both genders are actively engaged in entrepreneur-
ship, highlighting the need for gender-responsive digital
strategies that accommodate diverse user needs and barriers.

Manufacturing businesses formed the largest segment of
SMEs in the region, accounting for 60/104 (57.69%) of the
sample. Farming followed with 34/104 (32.69%), while min-
ing accounted for 10/104 (9.62%). These findings reflect a
relatively traditional and production-oriented SME sector,
which may benefit from digital tools such as inventory man-
agement, digital marketing platforms, and e-commerce to
improve reach and productivity.

Most SMEs reported modest capital investments. Over
half of the SMEs, 56/104 (53.85%), operated with a monthly
capital base of less than KES 10,000. A further 36/104
(34.62%) had capital in the range of KES 10,001-30,000.
Only 7/104 (6.73%) and 5/104 (4.81%) had capital between

KES 30,001-50,000 and above KES 50,000, respectively.
These figures illustrate the small-scale nature of the enter-
prises and the financial limitations that may hinder adoption
of advanced digital solutions, thus emphasizing the need for
low-cost, mobile-friendly technologies.

A significant proportion of SMEs were based in semi-
urban settings, with 91/104 (87.50%) of the businesses locat-
ed in semi-urban areas and only 13/104 (12.50%) operating
in rural settings. This concentration in semi-urban areas pre-
sents an opportunity for deploying digital transformation
tools where infrastructure like mobile networks is more ac-
cessible, while also identifying a gap in rural digital access
that needs to be addressed through inclusive strategies.

In terms of digital readiness through payment systems,
56/104 (53.85%) SMEs accepted Mpesa, Kenya’s leading
mobile money service. 53/104 (50.96%) accepted cash, while
only 9/104 (8.65%) accepted mobile banking options and a
mere 2/104 (1.92%) accepted bank deposits. Interestingly,
49/104 (47.12%) of SMEs reported accepting all modes of
payment. This mixed adoption reflects a transitional phase in
payment digitization, indicating that while Mpesa is widely
accepted, broader financial integration through banking and
Fin-tech remains limited.

These findings on payment systems underscore the vary-
ing levels of digital adoption among SMEs, providing a
foundation for further analysis of broader digital transfor-
mation indicators. Table 2 presents the frequency and per-
centage distribution of key digital transformation indicators
assessed in the study.

Table 2. Frequency and Percentage Distribution of Digital Transformation Indicators.

Variable Strongly Agree n (%) Agree n (%)

E-commerce increased

0, 0,
ales 7 (6.73%) 43 (41.35%)
Improved intemet con- oo 4 149 57 (54.81%)
nectivity
Improved mobile device 56 (53.85%) 38 (36.54%)
access
Showcase products 10 (9.62%) 57 (54.81%)
online with ease
:’;alsp into global consum- 5 (4.81%) 59 (56.73%)
Lack of train- 12 (11.54%) 81 (77.88%)

ing/knowledge

High cost of digital tools 12 (11.54%) 83 (79.81%)

Poor internet access 3 (2.88%) 20 (19.23%)
Security concerns 1 (0.96%) 78 (75.00%)
Resistance to change - 11 (10.58%)

Customer preference for 15 (14.42%)
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Neutral n (%) Disagree n (%) Strongly Disagree n (%)

50 (48.08%) 4 (3.85%) -
10 (9.62%) 12 (11.54%) -
6 (5.77%) 4 (3.85%) -
31(29.81%) 6 (5.77%) -
36 (34.62%) 4 (3.85%) -
10 (9.62%) 1 (0.96%) -
9 (8.65%) - -
14 (13.46%) 67 (64.42%) -
15 (14.42%) 10 (9.62%) -
8 (7.69%) 84 (80.77%) 1 (0.96%)
20 (19.23%) 67 (64.42%) 2 (1.92%)


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

International Journal of Business and Economics Research

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

Variable Strongly Agree n (%) Agree n (%)

traditional methods

Barrier: High cost 14 (13.46%) 84 (80.77%)
Barrier: Lack of

0, 0,
knowledge 8 (7.69%) 84 (80.77%)
Barrier: Poor internet 3 (2.88%) 12 (11.54%)

access

Barrier: Customer prefer-

35 (33.65%)
ence

The frequency and percentage distribution of digital trans-
formation indicators among SMEs in Kisii and Nyamira
Counties highlights both the opportunities and barriers that
shape digital transformation efforts in rural business envi-
ronments.

A majority of respondents acknowledged that digital plat-
forms such as e-commerce have positively influenced busi-
ness performance. For instance, 43/104 respondents (41.35%)
agreed and 7/104 (6.73%) strongly agreed that e-commerce
has increased sales, while a significant portion remained neu-
tral 50/104 respondents (48.08%), and only a few disagreed
4/104 respondents (3.85%). This neutrality may suggest lim-
ited or indirect experience with e-commerce benefits among
some SMEs.

A strong majority reported improvements in digital infra-
structure. Notably, 25/104 (24.04%) strongly agreed and
57/104 (54.81%) agreed that internet connectivity had im-
proved, with a small number disagreeing 12 /104 (11.54%).
Similarly, 56/104 (53.85%) strongly agreed and 38/104
(36.54%) agreed that mobile device access had improved.
These findings suggest growing access to foundational digi-
tal tools, which is crucial for scaling up e-commerce and
digital services.

Respondents also indicated that digital platforms are bene-
ficial in showcasing products: 10 (9.62%) strongly agreed
and 57 (54.81%) agreed that showcasing products online is

Neutral n (%) Disagree n (%) Strongly Disagree n (%)

6 (5.77%) - -
11 (10.58%) 1 (0.96%) -
19 (18.27%) 70 (67.31%) -
12 (11.54%) 54 (51.92%) 3 (2.88%)

now easier. A majority (59 or 56.73%) also agreed and 5
(4.81%) strongly agreed that digital platforms enable SMEs
to reach global consumers.

However, the findings also reveal major digital literacy
and infrastructure-related challenges. For example, 81/104
(77.88%) agreed and 12/104 (11.54%) strongly agreed that
lack of training and knowledge is a significant barrier. Cost
remains a critical challenge as 83/104 (79.81%) agreed and
12/104 (11.54%) strongly agreed that high costs of digital
tools hinder adoption. Poor internet access was cited as a
limitation by 67/104 (64.42%) who disagreed that access is
adequate.

Security concerns (78 or 75.00% agreed) and resistance to
change (84 or 80.77% disagreed, 1 or 0.96% strongly disa-
greed with the idea that SMEs easily adopt new tools) also
featured prominently as inhibitors. Similarly, a large number
of respondents (67 or 64.42%) disagreed that customers are
open to non-traditional methods, highlighting that user pref-
erences remain a bottleneck.

From a government support lens, many SMEs see high
cost (84 or 80.77% agreed), lack of knowledge (84 or 80.77%
agreed), and poor internet (70 or 67.31% disagreed with ac-
cess being sufficient) as barriers that require institutional
intervention. Notably, 35 (33.65%) agreed that customer
preference is also a government-addressable barrier.

Table 3. Digital Transformation Indicators.

Variable Yes (n,%)

Heard of e-commerce before? 77 (74.04%)
50 (48.08%)
96 (92.31%)
12 (11.54%)
12 (11.54%)
60 (57.69%)

5 (4.819%)

Attended digital training
Uses Mobile Money

Uses Accounting Software
Uses Inventory Tools

Uses Digital Marketing Tools
Uses Online CRM Systems

216

No (n,%)

27 (25.96%)
54 (51.92%)
8 (7.69%)

92 (88.46%)
92 (88.46%)
44 (42.31%)
99 (95.19%)
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Variable Yes (n,%)

Uses Point of Sale 15 (14.42%)

Need support 40 (38.46%)

The findings from the baseline survey on digital transfor-
mation among SMEs in Kisii and Nyamira counties reveal
varying levels of engagement with key digital tools and ca-
pacities.

A significant proportion of SME owners reported having
heard of e-commerce, with 77/ 104 respondents (74.04%)
acknowledging prior awareness, while 27/104 (25.96%) had
not. This indicates growing awareness, though a quarter of
the population remains uninformed, highlighting a need for
targeted sensitization efforts.

When it comes to capacity building, 50/104 (48.08%) of
the respondents reported having attended digital literacy
training, while slightly more 54/104 (51.92%) had not. This
near-equal split suggests that while training opportunities
exist, access or participation remains limited for a substantial
number of SMEs.

In terms of practical adoption, the use of Mobile Money is
almost universal, reported by 96/104 (92.31%) of SMEs,

No (n,%)

89 (85.58%)
63 (60.58%)

affirming its centrality in daily transactions. However, adop-
tion drops sharply when it comes to more sophisticated busi-
ness tools. Only 12/104 (11.54%) of SMEs use Accounting
Software and Inventory Management Systems, indicating
very limited integration of these systems into business opera-
tions.

Similarly, only 60/104 (57.69%) utilize Digital Marketing
Tools, suggesting that just over half are leveraging online
platforms to reach consumers. Even fewer respondents use
Online CRM Systems 5/104 (4.81%) or Point of Sale sys-
tems 15/104 (14.42%), underscoring a major gap in technolo-
gy-supported customer and inventory management practices.

Regarding institutional support, only 40/104 (38.46%) ex-
pressed a definite need for support, whereas 63/104 (60.58%)
indicated that they would consider it only if accompanied by
financial assistance. This points to a preference for condi-
tional support, likely due to cost sensitivities or past experi-
ences with insufficient backing.

Table 4. Chi-Square Test Summary with Percentages.

Variable Category No (n,%)
Age_group 18-25 Years 5 (4.81%)
26-35 years 14 (13.46%)
Above 35 years 35 (33.65%)
Below 18 years 1 (0.96%)
Gender Female 25 (24.04%)
Male 30 (28.85%)
Type of Business Farming 23 (22.12%)
Manufacturing 24 (23.08%)
Mining 8 (7.69%)
Estimated Capital Base ~ 30001-50000 2 (1.92%)
Above 50,000 1 (0.96%)

Between 10001-30,000 17 (16.35%)

Less than 10,000 35 (33.65%)

Business Location Rural area 12 (11.54%)
Semi -urban 43 (41.35%)

ecommerce_awareness  High 32 (30.77%)
Low 3 (2.88%)
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Yes (n,%) 2:2'0 5 Sqr:::;lre P-value
2 (1.92%) 7 232 0.5081
16 (15.38%) 30

31 (29.81%) 66

0 (0.00%) 1

24 (23.08%) 49 0.03 0.8707
25 (24.04%) 55

11 (10.58%) 34 9.92 0.007
36 (34.62%) 60

2 (1.92%) 10

5 (4.81%) 7 6.37 0.0949
4 (3.85%) 5

19 (18.27%) 36

21 (20.19%) 56

1 (0.96%) 13 7.55 0.006
48 (46.15%) 91

46 (44.23%) 78 17.79 0.0001
0 (0.00%) 3
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Variable Category No (n,%)
Medium 20 (19.23%)

digital_literacy High 50 (48.08%)
Medium 5 (4.81%)

Government support High 10 (9.62%)
Medium 45 (43.27%)

The chi-square test results highlight several socio-
demographic and digital transformation indicators that are
associated with the likelihood of SMEs accepting all modes
of payment.

Age group was not significantly associated with payment
mode adoption (== 2.32, p = 0.5081). Among respondents
above 35 years, (33.65%) did not accept all modes of pay-
ment while (29.81%) did, indicating no strong differentiation
across age categories. Similarly, the youngest group (below
18 years) had minimal representation, which may have af-
fected the power of the test.

Gender also showed no significant relationship (y=2= 0.03,
p = 0.8707). Both males 28.85%and females 24.04% were
evenly distributed between those who accepted all payment
modes and those who did not.

In contrast, type of business was significantly associated
with digital payment adoption (¥2= 9.92, p = 0.007). A ma-
jority of manufacturing businesses (34.62%) accepted all
payment modes compared to farming (10.58%) and mining
(1.92%). This suggests that manufacturing SMEs are more
likely to integrate diverse payment platforms, possibly due to
larger transaction volumes or greater formalization.

Estimated capital base did not show a statistically signifi-
cant relationship with payment adoption (y=2= 6.37, p =
0.0949), although those with capital above KES 30,000
seemed more inclined to accept all modes of payment. For
instance, 4.81% with KES 30,001-50,000 and 3.85% with
above KES 50,000 accepted all modes.

Business location was significantly associated with pay-
ment mode adoption (x=2= 7.55, p = 0.006). SMESs in semi-
urban areas (46.15%) were far more likely to adopt multiple

Yes (n,%) 2;]03:) 5 ;Tz-are P-value
3 (2.88%) 23

45 (43.27%) 95 0.00 1.0000
4 (3.85%) 9

2 (1.92%) 12 3.76 0.0525
47 (45.19%) 92

payment methods compared to those in rural areas (0.96%),
highlighting the urban advantage in digital infrastructure and
consumer demand for digital services.

Among digital transformation indicators, e-commerce
awareness showed a strong significant association with pay-
ment mode acceptance (y== 17.79, p = 0.0001). SMEs with
high e-commerce awareness were more likely to accept all
payment modes (44.23%), demonstrating the transformative
role of digital market understanding.

Digital literacy, however, showed no significant associa-
tion (== 0.00, p = 1.0000), with almost equal distribution of
high scorers across both groups. This may indicate that gen-
eral digital knowledge does not necessarily translate into
diversified payment acceptance unless paired with targeted
application.

Lastly, business tools (interpreted here from the “govern-
ment support" variable) approached significance (== 3.76, p
= 0.0525), with medium users (47/102; 45.19%) slightly
more inclined to adopt all payment modes compared to high
users (2/102; 1.92%). This borderline result may warrant
further exploration with a larger sample.

The chi-square test results provided initial insights into the
associations between socio-demographic factors, digital
transformation indicators, and the adoption of all payment
modes among SMEs. However, to control for potential con-
founding variables and assess the strength of these relation-
ships simultaneously, a logistic regression analysis was con-
ducted (see Table 5). The regression model builds upon the
chi-square findings by adjusting for multiple predictors in a
multivariate framework.

Table 5. Logistic Regression Results Predicting Full Digital Payment Adoption (All Payment Modes Accepted).

Predictor Coefficient (B) Std. Error
Intercept -7.4137 6.366
Gender (Male) -0.2657 0.573

Age Group (Ref: 18-25 years)
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z-value  p-value 95% CI (Lower) 95% CI (Upper)
-1.165 0.244 -19.891 5.064
-0.463 0.643 -1.389 0.858
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Predictor Coefficient () Std. Error
—26-35 years 1.4587 1.133
— Above 35 years 2.1112 1.107
— Below 18 years -4.1381 10.506
Type of Business (Ref: Farming)

— Manufacturing 0.7202 0.613
— Mining -0.4283 1.041
Estimated Capital Base (Ref:

30,001-50,000 KES)

— Above 50,000 KES -0.4620 1.899
—10,001-30,000 KES -1.0948 1.284
— Less than 10,000 KES -1.5639 1.276
Business Location (Semi-urban) 0.2554 1.449
E-commerce Awareness Score 0.6204 0.190
S\I?;cg):teal Literacy Challenges 03420 0.193
Business Tools Score 0.0481 0.252

The full logistic regression model was developed to inves-
tigate the factors influencing the likelihood of small and me-
dium enterprises (SMEs) adopting all available modes of
payment. The analysis included 104 observations and incor-
porated a range of independent variables, including demo-
graphic characteristics (such as age and gender), business-
related factors (type of business, estimated capital base, and
location), and digital transformation dimensions (e-
commerce awareness, digital literacy challenges, and usage
of digital business tools).

Overall, the model demonstrated a good fit, with a pseudo
R-squared value of 0.3757, indicating that approximately
37.6% of the variability in the adoption of all payment
modes could be explained by the variables included. The
likelihood ratio test was highly significant (p < 0.001), sug-
gesting that the model provided a significantly better fit than
a null model with no predictors.

Among all predictors, the e-commerce awareness score
emerged as the most significant factor influencing payment
behavior. The model indicated that for every unit increase in
a business’s e-commerce awareness score, the log-odds of
adopting all modes of payment increased by approximately
0.62 (p = 0.001). This suggests that SMEs that are more
knowledgeable about or engaged in e-commerce are substan-
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z-value  p-value 95% CI (Lower) 95% CI (Upper)
1.288 0.198 -0.762 3.679
1.907 0.056 -0.058 4.281
-0.394 0.694 -24.728 16.452
1.176 0.240 -0.480 1.921
-0.411 0.681 -2.469 1.612
-0.243 0.808 -4.185 3.261
-0.853 0.394 -3.611 1.422
-1.225 0.221 -4.066 0.938
0.176 0.860 -2.585 3.096
3.262 0.001 0.248 0.993
-1.776 0.076 -0.719 0.035
0.191 0.849 -0.446 0.542

tially more likely to offer diverse payment options. This like-
ly reflects the broader digital orientation and customer-driven
responsiveness associated with e-commerce-savvy business-
es.

The age group of the business owner also appeared to in-
fluence payment behavior. Owners aged above 35 years
showed a positive association with payment diversification,
with a coefficient of 2.11 and a marginal significance level (p
= 0.056). This trend may indicate that older entrepreneurs,
possibly due to more years of experience or greater access to
capital and networks, are more inclined to integrate flexible
payment systems into their operations.

Additionally, digital literacy challenges exhibited a nega-
tive relationship with the outcome, with a coefficient of -0.34
and a p-value of 0.076. While not statistically significant at
the 5% level, this suggests that SMEs facing more difficul-
ties with digital technologies are less likely to embrace mul-
tiple payment methods. This finding reinforces the im-
portance of digital literacy as a foundational capacity for
leveraging digital payment systems.

In contrast, other factors including gender, type of busi-
ness, capital base, business location, and business tools score
did not show significant associations when included in the
full model. Their lack of statistical significance implies that
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these variables, when considered alongside digital engage-
ment indicators, may not independently drive decisions about

payment method adoption.

Table 6. Logistic Regression Results for Predictors of Full Digital Payment Adoption.

Predictor Coefficient (B)  Std. Error z-value p-value 95% CI (Lower)  95% CI (Upper)
Intercept -12.7953 3.341 -3.830 0.000 -19.343 -6.248

Type of Business (Ref: Farming)

— Manufacturing 0.4056 0.541 0.750 0.454 -0.655 1.466

— Mining -0.4026 0.963 -0.418 0.676 -2.291 1.486

Business Location (Semi-urban) 2.2458 1.527 1.470 0.141 -0.748 5.240
E-commerce Awareness Score 0.5323 0.140 3.815 0.000 0.259 0.806

The reduced logistic regression model focused on three
key predictors—type of business, business location, and e-
commerce awareness score—to explain the likelihood of
SMEs adopting all available modes of payment. The model
was well-fitted and converged after seven iterations, with a
pseudo R-squared value of 0.2657, indicating that approxi-
mately 26.6% of the variance in payment method adoption
could be explained by these operational and digital factors.
The model’s log-likelihood ratio test was statistically signifi-
cant (LLR p-value < 0.001), confirming that the model sig-
nificantly improved over the null (intercept-only) model.

Among the predictors, e-commerce awareness score was a
statistically significant and strong predictor of payment
method adoption. Specifically, for every unit increase in the
e-commerce awareness score, the odds of adopting all modes
of payment increased substantially (coefficient = 0.5323, p <
0.001). This reinforces the notion that SMEs with greater
awareness and understanding of e-commerce practices are
much more likely to integrate diverse and potentially digital
payment systems into their operations. This finding aligns
with previous digital transformation research showing that
firms engaged in online commerce tend to embrace techno-
logical innovations, including digital financial tools.

On the other hand, business location in semi-urban areas
was positively associated with adoption (coefficient
2.2458), though this relationship was not statistically signifi-
cant (p = 0.141). This suggests a trend where businesses lo-
cated in more developed or connected areas might be more
inclined toward payment innovation, possibly due to better
infrastructure, higher customer expectations, or proximity to
digital service providers. However, the lack of statistical sig-
nificance implies that this association needs further investi-
gation or a larger sample to confirm its effect.

The type of business (manufacturing or mining compared
to the reference category (farming) did not show a statistical-
ly significant relationship with payment method diversifica-
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tion. The coefficients for manufacturing (0.4056) and mining
(-0.4026) had p-values well above 0.05, indicating that sec-
toral classification alone does not robustly predict payment
adoption behavior when digital readiness is considered.

5. Discussion

The findings of this study provide critical insights into the
digital transformation landscape of SMEs in Kisii and
Nyamira counties, with a specific focus on the adoption of
diverse digital payment systems. The results reveal a com-
plex interplay between socio-demographic factors, digital
readiness, and payment behavior among rural SMEs.

From the descriptive results, SMEs in Kisii and Nyamira
counties exhibit varying levels of digital transformation, with
a clear tendency toward incremental adoption. Mobile money
usage, particularly Mpesa, is nearly universal at 92.31%,
highlighting the dominance of basic mobile financial ser-
vices in daily business operations. However, the uptake of
advanced digital tools such as inventory management sys-
tems, customer relationship management (CRM) platforms,
and accounting software remains critically low at below 15%,
reflecting a limited transition beyond payment digitization.
This pattern is consistent with findings by Marolt et al. [27],
who identified "necessary" digital transformation paths
where SMEs adopt basic technologies for survival but hesi-
tate to engage in deeper structural digitalization due to re-
source and capability constraints. Similarly, Omowole et al.
[28] note that SMEs often face barriers such as limited finan-
cial resources, inadequate digital skills, and resistance to
technological change, which hinder their ability to integrate
comprehensive digital solutions. The gap between mobile
payment adoption and broader digital transformation mirrors
findings from Mwangi et al. [29] in Kenya, where SMEs
reported improved operational efficiency and customer satis-
faction through mobile apps and cloud-based solutions but
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continued to struggle with integrating advanced digital tools
due to financing challenges and skill shortages. In the Euro-
pean context, Trenkle [30] and Eurostat [31] report similar
trends, emphasizing that SMEs worldwide often approach
digital transformation incrementally, prioritizing tools with
immediate operational benefits while lagging behind large
enterprises in adopting data-driven technologies like Al and
advanced analytics.

The chi-square analysis revealed that type of business,
business location, and e-commerce awareness were signifi-
cantly associated with the adoption of all payment modes
among SMEs in Kisii and Nyamira counties. Manufacturing
businesses were notably more likely to integrate diverse digi-
tal payment systems compared to farming and mining enter-
prises, likely due to higher transaction volumes and the for-
malization of operations, a trend similarly observed by Mon-
tenegro [32] in the Philippines, who found that operational
context significantly influences digital payment intentions
among MSMEs. Additionally, semi-urban SMEs in the study
demonstrated a higher propensity for digital payment inte-
gration compared to their rural counterparts, a finding con-
sistent with global research highlighting the role of digital
infrastructure availability and consumer demand as key ena-
blers of digital transaction uptake [33, 34]. Most critically, e-
commerce awareness emerged as the strongest factor influ-
encing SMEs' likelihood of adopting multiple payment chan-
nels, aligning with findings from Al-Qudah et al. [35], who
reported that perceived convenience, social influence, and
innovativeness directly affect digital payment adoption inten-
tions, especially in younger market segments. Conversely,
socio-demographic factors such as gender, age group, capital
base, and general digital literacy did not show significant
associations with payment diversification at the bivariate
level, suggesting that technological mindset and market ex-
posure play a larger role than demographic or economic
characteristics in driving digital transformation decisions.
This pattern reflects broader trends in fintech adoption in
Sub-Saharan Africa, where studies by Hornuf et al. [36] and
Tiwasing et al. [37] emphasize that perceived ease of use,
perceived usefulness, and customer trust are key drivers of
mobile money and fintech service adoption, rather than firm
size or owner demographics.

The full logistic regression model confirmed that e-
commerce awareness is the most significant predictor of
comprehensive digital payment adoption (B = 0.6204, p =
0.001). SMEs with higher levels of e-commerce awareness
were substantially more likely to offer multiple payment
options, suggesting that familiarity with online marketplaces
fosters broader digital openness and innovation in business
operations. This result is consistent with global evidence
demonstrating that digital market engagement is a key driver
of financial technology adoption. For instance, Montenegro
[32] found that MSMESs’ perceptions of digital transaction
convenience and economic benefit significantly influence
their intention to adopt electronic payment systems. Similar-
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ly, Al-Qudah et al. [35] reported that perceived convenience,
social influence, and innovativeness directly enhance digital
payment adoption intentions among younger demographics,
a pattern that reflects broader market readiness for financial
technology integration. Moreover, Paun et al. [33] identified
e-commerce knowledge and digital infrastructure develop-
ment as core accelerators of technology adoption in SMEs
globally, while Hornuf et al. [36] confirmed through meta-
analysis that perceived usefulness and ease of use are central
drivers.

Other factors such as business type, location, and capital
base did not achieve statistical significance in the full logistic
regression model, indicating that these structural and demo-
graphic factors may not independently drive the decision to
adopt comprehensive digital payment systems when control-
ling for other variables. However, the age of the SME owner
approached significance (p = 0.056), suggesting a possible
trend where older entrepreneurs might be more inclined to
integrate diversified payment methods. This could be at-
tributed to accumulated business experience, established
customer relationships, or increased exposure to digital ser-
vices over time. Nonetheless, this observation aligns with
prior findings by Radipere and Dhliwayo [38], who reported
that while age initially influences small business perfor-
mance, it loses statistical significance beyond 20 years of
operation, implying that age may reflect life-cycle effects
rather than consistent performance drivers. Similarly, in the
context of digital adoption, Faiz et al. [39] emphasize that
organizational factors such as leadership support and digital
culture play a more pivotal role than demographic character-
istics in influencing SME technology uptake. Furthermore,
the results echo Malesu and Syrovatka’s [40] systematic re-
view, which identified access to financial resources, strategic
networking, and technology adoption—not age or business
size—as the most consistent critical success factors for SME
growth and performance. Studies on fintech adoption, such
as Hornuf et al. [36] and Tiwasing et al. [37], further support
this view, showing that perceived utility, ease of use, and
market exposure often outweigh demographic variables in
technology integration decisions. Additionally, research by
Audretsch et al. [41] underscores the role of collaboration
and knowledge transfer in driving SME innovation perfor-
mance, suggesting that ongoing engagement with digital
ecosystems and strategic partners may be more influential
than age or business type alone.

The reduced logistic regression model (Table 6), which
focused on business type, location, and e-commerce aware-
ness, reaffirmed that e-commerce awareness is the most sig-
nificant predictor of comprehensive digital payment adoption
among SMEs (B = 0.5323, p < 0.001). This finding high-
lights the critical role of digital market knowledge and expo-
sure in driving technological uptake in small businesses,
supporting global evidence that emphasizes the link between
e-commerce engagement and financial technology adoption
[32, 33]. SMEs that are more familiar with online market-
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places are more inclined to integrate multiple payment meth-
ods, suggesting that digital market participation is not merely
a financial tool but a gateway to broader business innovation.
While semi-urban location showed a positive association
with payment adoption (f = 2.2458), this effect was not sta-
tistically significant, implying that although infrastructure
availability and urban proximity may facilitate access to
technology, they are insufficient on their own to drive digital
transformation without accompanying digital engagement
initiatives. This observation aligns with Makame et al. [34],
who argue that while infrastructure is a necessary condition
for e-commerce adoption, it must be complemented by or-
ganizational readiness and strategic vision. Similarly, the
type of business lost significance in the multivariate context,
indicating that sectoral characteristics are secondary to tech-
nological awareness and entrepreneurial mindset in deter-
mining digital payment uptake. This is consistent with find-
ings by Hornuf et al. [36] and Al-Qudah et al. [35], who
demonstrate that digital payment adoption decisions are in-
creasingly driven by perceptions of convenience, perceived
security, and social influence rather than by the specific in-
dustry or size of the enterprise. Furthermore, Malesu and
Syrovaka [40] highlight in their systematic review that SME
growth and transformation are most strongly influenced by
digital capabilities, access to financial resources, and collab-
orative networks, rather than demographic or structural busi-
ness attributes. Audretsch et al. [41] further support this by
emphasizing the importance of knowledge transfer and col-
laboration for fostering innovation in SMEs, suggesting that
partnerships and ecosystem engagement play a greater role in
technology adoption than traditional business characteristics.
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