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ABSTRACT

This study investigates researchers’ perspectives on the availability,
accessibility, and utilisation of ICT infrastructure for disseminating research
innovations to MSMEs in Kaduna State, Nigeria. Grounded in the UTAUT and
the DOI theory, the research explores how digital tools and systems facilitate or
hinder the transmission of academic knowledge to industry stakeholders. A
descriptive survey design was adopted, and data were collected using a
structured instrument, the Dissemination of Research Innovations
Questionnaire (DRIQ). A total of 300 scholars were selected using simple
random sampling from a population of 936 academic scholars. Descriptive
statistics, specifically mean and standard deviation, were used to analyse the
data, with a benchmark mean score of 2.5 set to determine agreement levels.
Findings reveal that while basic ICT infrastructure exists in some institutions,
significant gaps persist in accessibility, specific research dissemination, and
digital engagement with MSMEs. Scholars expressed concern over low
awareness, limited open-access platforms, and weak academic-industry
linkages. These limitations obstruct the visibility and usability of research
outputs among MSMEs. The study concludes that bridging these gaps requires
strategic investments in ICT infrastructure, targeted dissemination
mechanisms, and collaborative frameworks that align academic innovation
with the needs of MSME development. The study recommends stronger
investments in ICT infrastructure across research institutions and the
establishment of open-access digital repositories to improve MSMEs’ access to
relevant innovations. Strengthened academic-industry collaboration is also
vital for aligning research with the real-time needs of MSMEs and promoting
sustainable knowledge transfer.
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Introduction
Bridging the gap between research and its practical application in industries has become a
pressing concern, particularly as stakeholders demand tangible benefits from research
investments. The relationship between knowledge generation and its real-world impact is often
fraught with complexities that hinder effective utilization [1], [2], [3]. Diaz-Rodriguez et al. [4]
argue that research findings, regardless of their robustness, do not automatically translate into
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actionable outcomes unless they are deliberately communicated and aligned with the needs of
end users. Similarly, Okoye et al. [5] emphasise that research uptake is influenced by social,
economic, and institutional factors determining whether research findings will be considered
relevant or ignored. The growing urgency to justify public investment in research further
reinforces the need for effective dissemination. Reed et al. [6] note that policymakers and funding
bodies increasingly demand evidence of research impact as a measure of accountability.

The challenge of bridging this gap is particularly pronounced in Nigeria, where research
findings often fail to translate into tangible economic and industrial advancements. Iroha et al. [7]
highlight the weak link between research institutions and industries in Nigeria, which has led to
the underutilisation of locally produced knowledge. Despite the substantial research output from
Nigerian universities and institutes, many industries continue to depend on imported knowledge
and technologies due to poor dissemination structures and limited collaboration. Banda et al. [8]
further note that structural inefficiencies, inadequate funding for research implementation, and a
disconnect between policymakers and researchers exacerbate the situation. Without deliberate
efforts to strengthen research-industry linkages, Nigeria risks losing the potential of homegrown
innovations to drive economic development and industrial competitiveness.

One of Nigeria's most promising solutions for improving research uptake lies in the
strategic adoption of Information and Communication Technologies (ICTs) for knowledge
dissemination and utilisation. Hafeez et al. [9] assert that ICTs have enhanced research
accessibility by creating digital platforms that enable scholars and Micro, Small, and Medium
Enterprises (MSMEs) to interact, share knowledge, and co-develop solutions. Digital repositories,
such as open-access journals and research networking platforms, enable Nigerian researchers to
disseminate their findings more efficiently, while industries can utilise these digital tools to adopt
research innovations. Agboola et al. [10] argue that integrating ICTs into research dissemination
enhances knowledge transfer, promotes collaboration, and minimises the time lag between
knowledge production and its application in the industry.

Kaduna State, one of Nigeria's leading hubs for education and industry, presents a
compelling case for ICT-based research dissemination and utilisation. Yakubu et al. [11] argue
that Kaduna's academic and research institutions increasingly recognise the value of digital
platforms for knowledge exchange. Universities and research institutes in the state have started
integrating ICT tools for research documentation and collaboration. Wolor et al. [12] agree that
Kaduna's growing MSME sector can benefit from digital knowledge-sharing initiatives, as
businesses require access to research information solutions to improve productivity and market
competitiveness.

This study aims to examine how scholars in Kaduna State are engaging with ICT
infrastructure to enhance research dissemination to MSMEs. The research specifically addresses
the following questions:

1. What are the perspectives of scholars on the availability of ICT infrastructure for
research dissemination to MSMEs in Kaduna State, Nigeria?

2. What are scholars' perspectives on the specific research information needs of MSMEs
in Kaduna State, Nigeria?

3. What are scholars' perspectives on the accessibility of research resources for MSMEs
in Kaduna State, Nigeria?
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4. What challenges do scholars face in utilising ICT for research dissemination to MSMEs

in Kaduna State, Nigeria?

Ultimately, the study seeks to identify practical strategies that can improve access to
innovation, strengthen MSMEs, and drive sustainable economic growth. The findings will inform
the development of targeted interventions to enhance research dissemination to MSMEs in
Kaduna State.

Methods

This study adopts a descriptive survey design to examine the perspectives of scholars on the
availability, accessibility, and utilisation of ICT infrastructure for research dissemination to
MSMEs in Kaduna State, Nigeria. This design was selected due to its capacity to capture broad,
generalizable trends and insights from a diverse population of scholars, which is essential for
informing policy and institutional development. According to Creswell [13], survey designs are
particularly effective in exploring patterns and perceptions across large populations, especially
when the goal is to understand widespread issues and inform evidence-based decisions.

Population and Sampling

The target population for this study comprises 936 academic scholars from various universities,
research institutes, and academic organizations across Kaduna State, who are actively involved in
generating and disseminating research innovations, particularly those relevant to MSMEs. The
sampling frame was drawn from publicly available records of researchers within the state. Based
on the sample size calculation using Krejcie and Morgan’s [14] sample size table, a minimum
sample of 278 respondents was deemed adequate to ensure statistical reliability at a 5% margin
of error and a 95% confidence level. To enhance the representativeness of the sample, the final
sample size was increased to 300 scholars, drawn through simple random sampling. This
technique ensures that every eligible scholar had an equal chance of selection, minimizing
selection bias and improving the generalizability of the findings.

Instrument
Data were collected using the Dissemination of Research Innovations Questionnaire (DRIQ), a
structured, self-administered survey instrument designed to assess scholars' perspectives on ICT
infrastructure for research dissemination to MSMEs. The DRIQ was developed specifically for this
study, with seven sections addressing key constructs: 1) ICT infrastructure availability; 2)
Research information needs of MSMEs; 3) Access to digital research tools; 4) Challenges in
research dissemination

A modified four-point Likert scale was used for all items to measure respondents’ level of
agreement with each statement (1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly
Agree). This scale was chosen to ensure that responses were clear, consistent, and directly
comparable. [tems were carefully worded to align closely with the study's research questions and
theoretical framework.
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Validity and Reliability

To ensure the validity of the DRIQ, the instrument was subjected to a rigorous review process by
experts in ICT, research methods, educational technology, and measurement and evaluation. This
review process helped ensure that the questionnaire items were both content-valid (accurately
reflecting the constructs of interest) and contextually appropriate for the target population. The
feedback from the experts led to several revisions to enhance clarity and alignment with the
study's objectives.

A pilot study was conducted to test the reliability of the instrument. A total of 50 scholars,
randomly selected from a different population outside the study area, participated in the pilot
test. Using the split-half method, the instrument demonstrated strong internal consistency, with
a Guttman Split-Half Coefficient of 0.78, indicating that the questionnaire was both reliable and
consistent in capturing the perspectives of scholars.

Data Collection Procedures

Data collection was conducted over a two-week period, during which the DRIQ was distributed
electronically via email and online survey platforms to the selected scholars. Respondents were
given clear instructions on how to complete the survey and assured of the confidentiality of their
responses. An initial reminder was sent after one week, and a final reminder was sent at the end
of the data collection period to encourage participation. The use of electronic distribution ensured
a wide reach and reduced the logistical constraints often associated with paper-based surveys.

Data Analysis

Data were analyzed using descriptive statistics, specifically mean and standard deviation, to
assess scholars' perspectives on the availability, accessibility, and utilisation of ICT infrastructure
for research dissemination. The benchmark mean score of 2.5 was used to determine the level of
agreement for each item. Items with mean scores above 2.5 were considered as indicative of
positive perceptions, while items below 2.5 indicated negative or neutral perceptions regarding
ICT infrastructure and its effectiveness in supporting research dissemination.

In addition to descriptive statistics, inferential statistical techniques were considered for
future studies (e.g.,, ANOVA or regression analysis) to explore potential differences in perceptions
across various demographic groups (e.g., gender, years of scholarly experience, institutional
affiliation). However, the current study focuses primarily on descriptive analyses due to the
exploratory nature of the research.

Ethical Considerations

Ethical approval for the study was obtained from the relevant institutional review boards.
Informed consent was obtained from all participants, who were fully briefed on the purpose of
the study, their rights, and the voluntary nature of participation. To ensure confidentiality and
anonymity, all personal identifiers were removed from the data before analysis. Participants were
also informed that they could withdraw from the study at any time without penalty.
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Results and Discussion

Demographic Characteristics of the Respondents

This section presents an analysis and interpretation of the demographic characteristics of the
respondents in this research, focusing on gender and years of scholarly experience.
Understanding these characteristics is crucial for evaluating the diversity of participants and their
impact on the adoption of ICT for research dissemination. The analysis findings of gender and
years of scholarly experience are presented in Tables 1 and 2.

Table 1. Scholars' Gender Distribution

Frequency  Percent Valid Percent Cumulative Percent
Valid Male 219 73.0 73.0 73.0
Female 81 27.0 27.0 100.0
Total 300 100.0 100.0

Source: Field Survey, 2025.

The gender distribution of respondents shows a clear male dominance, with 73% of
participants being male compared to 27% female. This reflects the wider gender imbalance often
observed in research and technology-related fields in Nigeria, where male participation tends to
outweigh female involvement. While the presence of female scholars is significant, their
underrepresentation may indicate underlying structural or cultural barriers that affect women's
entry and retention in these fields. This imbalance is important to consider when interpreting the
study's findings, as gender dynamics could influence perspectives on ICT adoption, access, and
utilisation for research dissemination to MSMEs, potentially determining both the challenges
faced and the strategies proposed.

Table 2. Years of Scholarly Experience

Frequency Percent Valid Percent  Cumulative Percent
Valid 1-5 61 20.3 20.3 20.3
6-10 63 21.0 21.0 41.3
11-15 59 19.7 19.7 61.0
16-20 51 17.0 17.0 78.0
21 and above 66 22.0 22.0 100.0
Total 300 100.0 100.0

Source: Field Survey, 2025.

The distribution of respondents' years of scholarly experience indicates a balanced
representation across career stages, ensuring diverse perspectives in the study. While the largest
group (22%) had over 21 years of experience, early- to mid-career scholars were also well
represented, with 20.3% having 1-5 years of experience, 21% having 6-10 years, and 19.7%
having 11-15 years of experience. Additionally, 17% had between 16 and 20 years of experience,
reflecting substantial professional maturity. This spread suggests that the findings draw from
both seasoned scholars with deep institutional knowledge and newer academics who may bring
fresh perspectives on ICT use for research dissemination. Such diversity strengthens the
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credibility of the results by capturing insights from multiple generations within the scholarly
community in Kaduna State.

Descriptive Analysis

Research Question One

This section provides a table outlining all the items used to assess the study's first objective. It
examines scholars' perspectives on the availability of ICT infrastructure for research
dissemination to MSMEs in Kaduna State, Nigeria. The perspectives were analysed using
descriptive statistics, specifically mean and standard deviation. The results are summarised and
presented in Table 3.

Table 3. Scholars' perspectives on the availability of ICT infrastructure for research dissemination to
MSMEs in Kaduna State, Nigeria (n = 300).

No Statements N Mean SD Remark
1  Reliability of high-speed internet for MSMEs 300 1.8067 .88236 Low
2 Availability of modern computer systems for 300 1.8233 .92826 Low
MSMESs

3 Accessibility of essential software for MSMEs 300 1.7433 .84844 Low

4  Consistency of power supply for MSMEs' ICT 300 1.8467 .84787 Low
infrastructure

5  Provision of secure data management solutions for 300 1.7633  .87361 Low
MSMEs

6  Implementation of advanced cybersecurity 300 1.8167 .85956 Low
measures for MSMEs

7  Integration of online payment platforms for 300 1.7600 .85528 Low
MSMEs

8  Coverage of ICT infrastructure in commercial 300 1.8567 .92681 Low
zones

9  Reach of ICT infrastructure in residential areas 300 1.8567 .93042 Low

10  Availability of dedicated technical support for 300 1.7833 .90135 Low
MSMEs

Benchmark 2.5

Source: Field Survey, 2025.

The findings from Research Question One, presented in Table 3, reveal that scholars
perceive the availability of ICT infrastructure for research dissemination to MSMEs in Kaduna
State as generally inadequate. All ten items assessed scored below the benchmark mean of 2.5,
indicating consistently low ratings across critical areas such as internet reliability (M = 1.81),
computer availability (M = 1.82), software access (M = 1.74), and power supply (M = 1.85).
Similarly, security measures, technical support, and coverage in both commercial and residential
zones were also rated poorly. These results suggest that the foundational ICT infrastructure
needed to support effective knowledge transfer to MSMEs is insufficient, potentially limiting the
capacity of these enterprises to access, adopt, and apply research-based innovations for improved
productivity and competitiveness.
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Research Question Two

This section provides a table outlining all the items used to assess the study's second objective.
The perspectives of scholars on the specific research information needs of MSMEs in Kaduna
State, Nigeria, were analysed using descriptive statistics, including mean and standard deviations.
The results of the analysis are thoroughly summarised and presented in Table 4.

Table 4. Scholars' perspectives on the specific research information needs of MSMEs in Kaduna State,
Nigeria (n = 300).
No Statements N Mean SD Remark
1 Need for comprehensive industry analysis reports 300 3.0433 .94751 High
2 Requirement for up-to-date market trend insights 300 2.9867 95017 High

3 Requirement for extensive customer feedback 300 3.0900 91544 High
studies

4 Requirement for best practice guidelines 300 29300 1.02727 High

5 Requirement for thorough financial performance 300 3.1033 .97767  High
analysis

6 Need for in-depth supply chain research 300 29933 95726 High

7 Requirement for productivity improvement 300 29633 93357 High
studies

8 Need for effective employee training resources 300 29800 .96056 High

9 Requirement for environmental impact 300 29967 99664 High
assessments

10  Need for comprehensive risk management 300 3.0067 .91437 High
information

Benchmark 2.5

Source: Field Survey, 2025.

The results from Research Question Two, presented in Table 4, indicate that scholars
strongly recognise the specific research information needs of MSMEs in Kaduna State. All ten
items assessed received mean scores well above the benchmark of 2.5, with values ranging from
2.93 to 3.10. This suggests a high perceived demand for diverse and practical research outputs,
including financial performance analysis (M = 3.10), customer feedback studies (M = 3.09),
industry reports (M = 3.04), and risk management information (M = 3.01). Other needs, such as
market trends, supply chain insights, and employee training resources, were also rated highly.
These findings emphasise the critical importance of tailoring research dissemination to address
the real-world operational and strategic challenges faced by MSMEs, ensuring that research
outputs are both relevant and applicable to their growth and sustainability.

Research Question Three

This section outlines all the items used to assess the study's third objective. Scholars' perspectives
on the accessibility of research resources for MSMEs in Kaduna State, Nigeria, were analysed
using descriptive statistics, including mean and standard deviations. The results of this analysis
are systematically presented in Table 5.
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Table 5. Scholars' perspectives on the accessibility of ICT-based research resources for MSMEs in
Kaduna State, Nigeria (n = 300).

No Statements N Mean SD Remark
1 Ease of accessing online research databases 300 1.9333 .88213 Low
2 Availability of e-journals for MSMEs 300 1.8467 .89020 Low
3 Accessibility of digital libraries for MSMEs 300 1.8867 .87734 Low
4 Participation in virtual research conferences 300 1.9633 94071 Low
5 Access to cloud storage for research data 300 1.9000 .84402 Low
6 Utilisation of online collaboration tools 300 1.9700 .90840 Low
7 Sharing research findings on digital platforms 300 1.9000 .84402 Low
8 Access to social media for research dissemination 300  1.9400 .91608 Low
9 Government-funded research resources 300 1.9133 .93205 Low

accessibility
10  Academic partnerships for research access 300 1.8700 .86926 Low
Benchmark 2.5

Source: Field Survey, 2025.

The findings from Research Question Three, presented in Table 5, reveal that scholars
perceive the accessibility of ICT-based research resources for MSMEs in Kaduna State as being
significantly limited. All ten items measured recorded mean scores well below the benchmark of
2.5, ranging from 1.85 to 1.97. Key areas such as access to online databases (M = 1.93), e-journals
(M = 1.85), digital libraries (M = 1.89), and virtual research events (M = 1.96) were rated
particularly low. Similarly, access to cloud storage, online collaboration tools, and government-
funded research platforms also scored poorly. These results suggest that MSMEs face substantial
barriers in reaching and utilising digital research resources, obstructing their ability to benefit
from scholarly innovations. Improving digital access points and creating more inclusive
dissemination platforms are essential for bridging this accessibility gap.

Research Question Four

This section features a table displaying all the items used in measuring the study's fourth
objective. The challenges faced by scholars in utilising ICT for effective research dissemination in
Kaduna State, Nigeria, were analysed using descriptive statistical methods, including mean and
standard deviation. The results are systematically summarised and presented in Table 6.

Table 6. Challenges scholars face in utilising ICT for research dissemination in Kaduna State, Nigeria (n =

300).

No Statements N Mean SD Remark
1  Financial constraints on acquiring ICT tools 300 3.0467 90215 High
2 Limited availability of high-speed internet 300 3.0700 .90987 High
3 Inadequate access to essential hardware and 300 29567 .99234 High

software
4  Insufficient technical support for ICT tools 300 2.9533 .94559 High
5  Concerns about data security and privacy 300 3.0233 .91227 High
6  Resistance to changing traditional research 300 29367 .95342 High
methods
7  Challenges integrating ICT with existing 300 3.0133 .92159 High
workflows
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No Statements N Mean SD Remark

8 Lackofrelevant ICT training and development 300 3.0400 .95294 High
programs
9  High costs of subscriptions and access fees 300 3.0200 1.01803 High
10  Difficulty collaborating with other scholars 300 2.9433 .94681 High
Benchmark 2.5

Source: Field Survey, 2025.

The results from Research Question Four, presented in Table 6, highlight that scholars face
significant challenges in utilising ICT for research dissemination in Kaduna State. All ten items
assessed scored above the benchmark mean of 2.5, with values ranging from 2.94 to 3.07,
indicating general agreement on the presence of these barriers. Notable challenges include
limited access to high-speed internet (M = 3.07), financial constraints (M = 3.05), inadequate
training opportunities (M = 3.04), and concerns about data security (M = 3.02). Other critical
issues include a lack of technical support, resistance to shifting from traditional methods, and the
high cost of digital tools and subscriptions. These findings suggest that effective ICT adoption is
hindered by a combination of infrastructural, financial, and human capacity gaps, highlighting the
need for targeted interventions to support scholars in disseminating digital research.

Discussion

The findings on the availability of ICT infrastructure for research dissemination to MSMEs paint
a concerning picture of infrastructural inadequacy. Scholars overwhelmingly rated critical
components, such as internet reliability, computer systems, software access, and power supply,
as insufficient, all scoring well below the 2.5 benchmark. This observation is consistent with the
existing literature, which highlights infrastructural deficits as a persistent barrier to ICT
integration in developing economies. The studies of Mulyanignsih et al. [15] similarly identified
unreliable internet and weak ICT hardware penetration as factors constraining MSME innovation
and access to research outputs. The findings also reinforce the UTAUT, which posits that
facilitating conditions, such as infrastructure, are a prerequisite for technology adoption. Where
such foundational conditions are lacking, the deployment of ICT for research uptake becomes
severely vulnerable.

Furthermore, there is a weak presence of cybersecurity measures, limited technical
support, and poor coverage in both residential and commercial zones. The study of Anatan and
Nur [16] reinforces this claim that MSMEs in Nigeria face a double bind: not only are
infrastructure systems underdeveloped, but targeted institutional support for digital innovation
remains minimal. From the DOI perspective, this lack of enabling infrastructure hinders the
communication channels and social systems necessary for innovations to spread among MSMEs.
Without a solid digital backbone, the potential for scholars to transmit research-based solutions
to MSMEs is diminished, making it difficult to bridge the research-practice gap. Ultimately, the
findings emphasise the urgent need for strategic public and private investments in ICT
infrastructure to support inclusive, innovation-driven development among micro and small
enterprises.

The findings relating to MSMEs' research information needs indicate a broad spectrum of
knowledge areas that scholars in Kaduna State consider essential for enterprise development. The
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consistently high ratings across all ten items, including financial performance analysis, customer
feedback, and industry insights, highlight a shared understanding that MSMEs operate in
information-scarce environments. This reflects concerns raised by Kurniasari et al. [17], who
argue that most MSMEs lack structured access to reliable, decision-oriented information. The
study reinforces the UTAUT's concept of performance expectancy; MSMEs are expected to engage
with research outputs when such knowledge is perceived as directly enhancing productivity,
market responsiveness, and competitiveness. Scholars' emphasis on these needs highlights the
importance of making academic research not only available but also strategically aligned with the
operational realities of MSMEs.

In addition, the emphasis on research related to supply chains, risk management, and
employee training indicates a wider recognition of the need for adaptive and resilient business
systems. These areas are crucial for sustaining growth, particularly in volatile economic
environments. Within the DOI framework, such findings highlight the importance of relative
advantage and compatibility, key attributes that influence the adoption of innovations. Hennart
and Sutherland [18] similarly contend that the primary challenge is not the absence of research,
but the failure to match research outputs with the lived realities and evolving demands of small
businesses. Consequently, the discussion shifts from a narrow focus on dissemination to the
importance of contextualisation. For MSMEs to genuinely benefit from research, the information
must be relevant, actionable, and embedded within their unique business ideologies.

The findings on research resource accessibility reveal a significant constraint in how
MSMEs access scholarly knowledge. Scholars unanimously indicated low access to key digital
tools such as research databases, e-journals, and digital libraries, suggesting that MSMEs are often
excluded from the formal knowledge system. This mirrors wider trends in the work of Tay et al.
[19], who found that weak ICT infrastructure and poor institutional coordination remain
enduring barriers to the growth of MSMEs in Nigeria. The findings also highlight limitations in
effort expectancy and facilitating conditions as outlined in the UTAUT model. Even where digital
knowledge exists, systemic challenges make it difficult for small businesses to effectively engage
with it, leaving them dependent on informal or outdated information sources that may not
support long-term growth.

More critically, the low ratings for government-supported research access and academic
partnerships expose a wider structural divide between knowledge creators and potential users.
This concern aligns with the study of Zuhroh et al. [20], who argued that MSMEs often lack the
digital literacy, institutional support, or networking channels to benefit from collaborative
research initiatives. From the DOI perspective, this lack of accessibility inhibits innovation
diffusion, as potential adopters are neither aware of nor equipped to evaluate new ideas. It
becomes evident that access alone is insufficient without targeted efforts to build inclusive
infrastructure and networks. The findings present a compelling case for policy reforms and
institutional innovations that expand research dissemination beyond academia, enabling MSMEs,
the backbone of local economies, to engage with and benefit from relevant, timely, and practical
research insights.

The findings related to Research Question Four point to a constellation of persistent
challenges scholars face in utilising ICT for effective research dissemination. Every indicator
measured scored above the 2.5 benchmark, indicating high levels of concern across financial,
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infrastructural, and technical domains. This aligns closely with the view of Ndibalema [21], who
reported that limited funding, poor internet connectivity, and a lack of essential ICT tools
consistently undermine academic engagement with digital dissemination platforms. Within the
UTAUT framework, these barriers negatively affect facilitating conditions and effort expectancy,
key predictors of ICT usage. Without adequate tools, reliable internet, and institutional support,
scholars may struggle to transfer research knowledge to MSMEs, further widening the research-
practice gap.

Beyond infrastructure, the findings reveal profound systemic issues, including insufficient
technical support, a lack of ICT training, and resistance to shifting from traditional research
approaches. These align with the DOI theory's emphasis on complexity and organisational inertia
as inhibitors of innovation adoption. This aligns with the idea of Xiao et al. [22], who suggest that
institutional cultures that do not prioritise continuous ICT learning or adaptation often hinder the
diffusion of technology among scholars. Moreover, challenges related to integrating ICT into
existing workflows and collaborating digitally with other scholars reflect weak institutional
structures and fragmented knowledge systems. These limitations restrict scholars' ability to
explore modern dissemination tools, such as webinars, interactive platforms, and open-access
repositories, which are critical for engaging MSMEs with timely and usable research insights.

Conclusion

This study set out to explore how ICT can be strategically deployed for effective research
dissemination to MSMEs in Kaduna State, Nigeria. Drawing on the perspectives of scholars, the
research identified significant infrastructural gaps, clearly expressed information needs, poor
access to research resources, and persistent challenges in ICT utilisation. These findings
collectively point to a troubling disconnect between academic knowledge production and
practical business innovation, particularly for MSMEs operating in low-resource environments.
Applying the UTAUT and DOI frameworks, the study has shown that the absence of enabling
conditions, whether infrastructural, institutional, or relational, undermines the adoption and
impact of ICT-driven research dissemination. Importantly, this research contributes to ongoing
discussions on how to make scholarly knowledge more inclusive, accessible, and practically
helpful for small enterprises. It reinforces the pressing need for coordinated investments,
capacity-building, and collaborative platforms that bridge academia and enterprise. Ultimately,
the study offers a grounded understanding of what is required to strengthen knowledge transfer
mechanisms in Nigeria's MSME ecosystem, a crucial step toward innovation-led growth in the
broader economy. To address the challenges identified, the study recommends strengthening ICT
infrastructure by prioritizing investments in reliable internet, power supply, and access to digital
tools in both academic and business environments. Funding limitations and infrastructure gaps
can be mitigated through phased rollout plans, public-private partnerships, and international
development support. Scholars should also collaborate directly with MSMEs to design research
that addresses their real-time challenges, such as finance, markets, and operations. Regular
engagement forums, field surveys, and participatory research approaches can ensure mutual
understanding and relevance of research outputs.
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Furthermore, universities should establish open-access digital repositories and
collaborate with online platforms to make research easily accessible to MSMEs. This would
require overcoming institutional resistance and limited technical capacity, which can be
addressed through policy advocacy, simplified user interfaces, and mobile-accessible formats
tailored to MSME needs. Building ICT capacity is equally essential, as ongoing training for both
scholars and MSMEs can help address low digital literacy through targeted workshops, step-by-
step tutorials, and peer mentoring systems. Finally, stronger academic-industry linkages are
needed to facilitate collaboration through joint innovation projects, government incentives, and
shared digital platforms. These collaborations can overcome challenges such as bureaucracy,
trust deficits, and unclear roles by establishing clear partnership frameworks, ensuring mutual
benefits, and creating dedicated liaison offices within institutions to facilitate engagement. These
recommendations aim to create a more connected and innovative environment where ICT plays
a central role in bridging the gap between academic research and its practical application to
MSMEs, ultimately contributing to the growth and sustainability of the sector in Kaduna State and
beyond.

Limitations

Despite the valuable insights provided by this study, several limitations must be acknowledged.
First, the research was conducted within a specific geographical context, namely Kaduna State,
Nigeria, which may limit the generalizability of the findings to other regions with different
infrastructural and socio-economic conditions. The perspectives of scholars and MSMEs in
Kaduna may not fully reflect those of other regions in Nigeria or beyond, where ICT adoption and
research dissemination practices may vary significantly. Second, the study relied primarily on
self-reported data collected through a structured questionnaire, which may be subject to
response biases, such as social desirability or recall bias. While efforts were made to ensure the
reliability and validity of the instrument, including expert reviews and pilot testing, the subjective
nature of the responses may still impact the objectivity of the findings. Another limitation is the
cross-sectional design of the study, which provides a snapshot of the current state of ICT
infrastructure and research dissemination practices. This design does not account for changes
over time or causal relationships, making it difficult to assess the long-term impact of ICT
interventions or changes in the dynamics between academia and MSMEs.

Additionally, the study focused mainly on the perspectives of academic scholars,
excluding MSMEs themselves and other key stakeholders such as policymakers and industry
leaders. Including a broader range of participants could provide a more comprehensive
understanding of the challenges and opportunities associated with ICT-driven research
dissemination to MSMEs. Lastly, while the study highlighted significant infrastructural gaps and
barriers to effective ICT utilization, it did not delve deeply into the specific technological tools or
platforms that could best address these challenges. Further research is needed to explore the
practical applications of various ICT tools and to assess their effectiveness in enhancing the
dissemination and uptake of research by MSMEs.

39 1 MANAGEMENT, SUISTATNABILTY
l\ﬂ AND LIFE SPAN



Author Contribution

[.LH.A. designed the study, developed the methodology, and supervised the research process. A.U.
conducted the literature search, data collection, and analysis. [.LH.A. contributed to data
interpretation, writing the discussion, and editing the manuscript. Both authors reviewed and
approved the final version of the manuscript.

Conflict of Interest

The authors declare no conflict of interest.

References

[1]

[2]

40

M. Rezaei, "Artificial intelligence in knowledge management: Identifying and addressing the key
implementation challenges," Technol. Forecast. Soc. Change, vol. 217, p. 124183, Aug. 2025.
https://doi.org/10.1016/j.techfore.2025.124183.

S. Ben Farah and N. Amara, "Lab to farm: mapping knowledge transfer channels and determinants
from researchers' perspective - A systematic literature review," J. Innov. Knowl, vol. 10, no. 1, p.
100650, Jan. 2025. https://doi.org/10.1016/j.jik.2025.100650.

J. Kim, S. Yu, R. Detrick, and N. Li, "Exploring students' perspectives on Generative Al-assisted
academic writing," Educ. Inf. Technol, vol. 30, no. 1, pp. 1265-1300, Jan. 2025.
https://doi.org/10.1007 /s10639-024-12878-7.

N. Diaz-Rodriguez, J. Del Ser, M. Coeckelbergh, M. Lopez de Prado, E. Herrera-Viedma, and F. Herrera,
"Connecting the dots in trustworthy Artificial Intelligence: From Al principles, ethics, and key
requirements to responsible Al systems and regulation,” Inf. Fusion, vol. 99, p. 101896, Nov. 2023.
https://doi.org/10.1016/j.inffus.2023.101896.

K. Okoye, ]J. T. Nganjj, ]. Escamilla, ]. M. Fung, and S. Hosseini, "Impact of global government investment
on education and research development: A comparative analysis and demystifying the science,
technology, innovation, and education conundrum,” Glob. Transitions, vol. 4, pp. 11-27, 2022.
https://doi.org/10.1016/j.g1t.2022.10.001.

M. S. Reed et al., "Evaluating impact from research: A methodological framework," Res. Policy, vol. 50,
no. 4, p. 104147, May 2021. https://doi.org/10.1016/j.respol.2020.104147.

E. V. Iroha, T. Watanabe, and T. Satoshi, "Flawed Institutional Structures: Project Managers
Underutilized in Nigeria's Construction Industry," Buildings, vol. 14, no. 3, p. 807, Mar. 2024.
https://doi.org/10.3390/buildings14030807.

L. O. L. Banda, C. V. Banda, J. T. Banda, T. T. Hlaing, and E. Mwaene, "Assessing farmers' knowledge of
environmental policy along the Ayeyarwady River: Strides towards the Indian Ocean marine life
safety," Heliyon, vol. 10, no. 16, p. 35503, Aug. 2024.
https://doi.org/10.1016/j.heliyon.2024.e35503.

S. Hafeez, K. Shahzad, P. Helo, and M. F. Mubarak, "Knowledge management and SMEs' digital
transformation: A systematic literature review and future research agenda," J. Innov. Knowl, vol. 10,
no. 3, p. 100728, May 2025. https://doi.org/10.1016/j.jik.2025.100728.

0. P. Agboola, F. M. Bashir, Y. A. Dodo, M. A. S. Mohamed, and I. S. R. Alsadun, "The influence of
information and communication technology (ICT) on stakeholders' involvement and smart urban
sustainability,"” Environ. Adv., vol. 13, p. 100431, Oct. 2023.
https://doi.org/10.1016/j.envadv.2023.100431.

l\/\q MANAGEMENT, SUISTAINABILTY
/! AND LIFE SPAN


https://doi.org/10.1016/j.techfore.2025.124183
https://doi.org/10.1016/j.jik.2025.100650
https://doi.org/10.1007/s10639-024-12878-7
https://doi.org/10.1016/j.inffus.2023.101896
https://doi.org/10.1016/j.glt.2022.10.001
https://doi.org/10.1016/j.respol.2020.104147
https://doi.org/10.3390/buildings14030807
https://doi.org/10.1016/j.heliyon.2024.e35503
https://doi.org/10.1016/j.jik.2025.100728
https://doi.org/10.1016/j.envadv.2023.100431

41

M. A. Yakubu, Z. H. Sain, U. Shehu Lawal, and A. Musnandar, "Bridging the Digital Divide: Artificial
Intelligence Adoption Among Lecturers in Kaduna State, Nigeria," Paedagog. ]. Pendidik., vol. 14, no.
2, pp- 127-148, Sep. 2025. https://doi.org/10.24239/pdg.Vol14.I1ss2.598.

C. W. Wolor, F. Madli, M. A. Rababah, H. Mukhibad, and W. C. Hoo, "Examining the Impact of
Knowledge Management Use and Innovation on Business Performance of MSMEs in the Digital Age.
Case Study MSMEs in Indonesia,” J. Sustain. Res., vol. 6, no. 4, p. e240070, 2024.
https://doi.org/10.20900/jsr20240070.

J. W. Creswell and C. ]. David, Research Design Qualitative, Quantitative, and Mixed Methods
Approaches. 2018. https://doi.org/10.4324/9780429469237-3.

R. V Krejcie and D. W. Morgan, "Determining sample size for research activities," 1970, Sage
Publications, US. https://doi.org/10.1177/001316447003000308.

T. Mulyaningsih, R. Wahyunengseh, and S. Hastjarjo, "Poverty and Digital Divide: A Study in Urban
Poor Neighborhoods," J. Ilmu Sos. dan Ilmu Polit, vol. 24, no. 2, p. 189, Mar. 2021.
https://doi.org/10.22146/jsp.52325.

L. Anatan and Nur, "Micro, Small, and Medium Enterprises' Readiness for Digital Transformation in
Indonesia," Economies, vol. 11, no. 6, p- 156, May 2023.
https://doi.org/10.3390/economies11060156.

F. Kurniasari, E. D. Lestari, and H. Tannady, "Pursuing Long-Term Business Performance:
Investigating the Effects of Financial and Technological Factors on Digital Adoption to Leverage SME
Performance and Business Sustainability-Evidence from Indonesian SMEs in the Traditional Market,"
Sustainability, vol. 15, no. 16, p. 12668, Aug. 2023. https://doi.org/10.3390/su151612668.

J.-F. Hennart and D. Sutherland, "International business research: The real challenges are data and
theory," J. Int. Bus. Stud., vol. 53, no. 9, pp. 2068-2087, Dec. 2022. https://doi.org/10.1057/s41267-
022-00566-y.

L.-Y. Tay, H.-T. Tai, and G.-S. Tan, "Digital financial inclusion: A gateway to sustainable development,"
Heliyon, vol. 8, no. 6, p. e09766, Jun. 2022. https://doi.org/10.1016/j.heliyon.2022.e09766.

D. Zuhroh, J. Jermias, S. L. Ratnasari, Sriyono, E. Nurjanah, and M. Fahlevi, "The impact of sharing
economy platforms, management accounting systems, and demographic factors on financial
performance: Exploring the role of formal and informal education in MSMEs," J. Open Innov. Technol.
Mark. Complex., vol. 11, no. 1, p. 100447, Mar. 2025. https://doi.org/10.1016/j.joitmc.2024.100447.
P. Ndibalema, "Digital literacy gaps in promoting 21st century skills among students in higher
education institutions in Sub-Saharan Africa: a systematic review," Cogent Educ., vol. 12, no. 1, Dec.
2025. https://doi.org/10.1080/2331186X.2025.2452085.

J. Xiao, Z. Xu, A. Xiao, X. Wang, and M. Skare, "Overcoming barriers and seizing opportunities in the
innovative adoption of next-generation digital technologies," J. Innov. Knowl., vol. 9, no. 4, p. 100622,
Oct. 2024. https://doi.org/10.1016/j.jik.2024.100622.

l\/\q MANAGEMENT, SUISTAINABILTY
/! AND LIFE SPAN


https://doi.org/10.24239/pdg.Vol14.Iss2.598
https://doi.org/10.20900/jsr20240070
https://doi.org/10.4324/9780429469237-3
https://doi.org/10.1177/001316447003000308
https://doi.org/10.22146/jsp.52325
https://doi.org/10.3390/economies11060156
https://doi.org/10.3390/su151612668
https://doi.org/10.1057/s41267-022-00566-y
https://doi.org/10.1057/s41267-022-00566-y
https://doi.org/10.1016/j.heliyon.2022.e09766
https://doi.org/10.1016/j.joitmc.2024.100447
https://doi.org/10.1080/2331186X.2025.2452085
https://doi.org/10.1016/j.jik.2024.100622

