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Abstract

Small and Medium-sized Enterprises (SMEs) often face resource constraints that hinder
their ability to adopt sophisticated data-driven tools for monitoring and improving
operational efficiency. This paper explores the development and deployment of low-cost
dashboards as practical, scalable solutions for optimizing business processes in SMEs. By
leveraging open-source platforms, affordable software tools, and cloud-based services,
SMEs can gain real-time visibility into key performance indicators (KPIs), streamline
workflows, reduce waste, and enhance decision-making. The study emphasizes the
importance of tailoring dashboards to the unique operational needs and resource capacities
of SMEs, focusing on user-friendly interfaces, customizable metrics, and integration with
existing systems such as spreadsheets, accounting software, and customer relationship
management (CRM) platforms. A mixed-methods approach is employed, involving case
studies of SMEs across retail, manufacturing, and service sectors, supplemented by expert
interviews and usability testing. The findings demonstrate that low-cost dashboards
improve data accessibility, empower non-technical staff to track performance trends, and
enable timely interventions to address operational bottlenecks. Additionally, dashboards
contribute to fostering a data-informed organizational culture, increasing agility in
responding to market changes. Specific tools evaluated include Google Data Studio,
Microsoft Power Bl Free, and open-source options like Metabase and Grafana, all of which
offer strong functionality with minimal or no licensing costs. The research also outlines a
step-by-step framework for dashboard development in SME contexts, from needs
assessment to deployment and continuous improvement. Key enablers of successful
implementation include management buy-in, basic digital literacy, and ongoing training.
Recommendations are provided for policymakers and development partners to support
SMEs through capacity-building initiatives and subsidized access to digital tools. This
study concludes that developing low-cost dashboards represents a strategic and achievable
step toward digital transformation in SMEs, driving productivity, competitiveness, and
long-term sustainability in resource-limited environments.
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1. Introduction

Small and medium-sized enterprises (SMEs) are recognized as essential components of global economies, significantly
contributing to job creation and innovation while supporting economic resilience (Rankhumise & Masilo, 2018). Despite their
importance, SMEs often face constraints in financial, technical, and human resources, which can hinder their operational
efficiency and competitiveness in an increasingly data-driven marketplace (Gudfinnsson & Strand, 2017). Business process
optimization, which involves analyzing and automating workflows for improved efficiency, is a critical strategy for SMEs to
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enhance agility and sustainability (Djordjevic et al., 2022).
However, many traditional business intelligence (BI) and
process improvement tools are either prohibitively expensive
or too complex for SMEs to implement effectively
(Gudfinnsson & Strand, 2017).

To address these challenges, low-cost dashboard solutions
have emerged as viable tools for facilitating internal business
process optimization (Garzoni et al., 2020). These
dashboards are designed to consolidate and visualize key
performance indicators (KPIs), enabling managers to monitor
operations in real time and make data-informed decisions
with minimal technical expertise (Love & Roper, 2015). The
use of user-friendly dashboards can provide SMEs with a
competitive edge by allowing them to quickly interpret
information across various functions such as finance,
inventory, sales, and customer service (Garzoni et al., 2020).
This capability is especially valuable in helping SMEs
respond to dynamic market conditions swiftly and effectively
(Garzoni et al., 2020; Gudfinnsson & Strand, 2017).

The primary objective of enhancing SME operational
efficiency through dashboard implementation is to simplify
the integration of data analytics into existing practices,
thereby minimizing disruption while maximizing the utility
of available data (Garzoni et al., 2020). Successful dashboard
adoption can lead to significant improvements in decision-
making efficiency and organizational performance,
particularly in transitioning from conventional practices to
more data-driven approaches (Djordjevic et al., 2022).
However, barriers such as the cost of deployment and the
complexity of advanced analytical tools remain significant
obstacles for many SMEs (Gudfinnsson & Strand, 2017; Li
etal., 2017).

In summary, this study aims to investigate the core
components that make low-cost dashboards an effective
resource for SMEs. By identifying how these tools contribute
to process improvement and the challenges during their
adoption, this research will provide valuable insights for
SME owners, tech innovators, and policymakers seeking to
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enhance productivity in resource-constrained environments
(Akinyemi & Ebiseni, 2020, Dare, et al., 2019).

2. Literature Review

The adoption of data visualization and dashboard tools within
small and medium-sized enterprises (SMEs) has gained
significant attention from both scholars and industry
practitioners. This interest stems from the need for SMEs to
remain competitive and efficient in an increasingly data-
driven environment. Research highlights that SMEs face
specific challenges that differ notably from those of larger
enterprises, particularly in terms of access to advanced
analytics tools and expertise (Gudfinnsson & Strand, 2017;
Raj et al., 2016). This review synthesizes insights from the
literature, focusing on four key areas: data visualization, the
impact of business intelligence (BI) tools on operational
efficiency, barriers to analytics adoption, and critical success
factors for implementing low-cost dashboards.

The literature on data visualization in SMEs emphasizes the
growing necessity of transforming raw data into accessible
formats. Visualization techniques, which include charts,
graphs, and dashboards, serve as important means for SMEs
to interpret data more effectively (Wee et al. (2022)
underscore that well-designed visualizations enhance
cognitive processing, allowing decision-makers to grasp
insights faster than traditional formats like text or tables
(Akinyemi, 2013, llori & Olanipekun, 2020). This becomes
vital in SMEs, where time constraints and limited technical
expertise necessitate user-friendly tools that distill key
performance indicators (KPIs) into comprehensible formats.
Studies by Becerra-Godinez et al. (Becerra-Godinezt et al.,
2020) and Popovi¢ et al. Popovi¢ et al. (2019) illustrate that
SMEs leveraging data visualization report improved
situational awareness, performance tracking, and agility in
responding to operational challenges. Figure 1 figure of
tactical dashboard for production managers presented by
Tokola, et al., 2016.

uction lead dme
ilbution {days)

— O — —

Fig 1: Tactical dashboard for production managers (Tokola, et al., 2016).

In a broader context, Bl tools significantly contribute to the
operational efficiency of SMEs. These tools offer features
such as automated reporting and decision support systems
that foster process transparency. Wixom and Watson found
that effective Bl system implementation can enhance

decision quality and decrease reporting cycles, thus enabling
SMEs to better manage their limited resources (Adeniran,
Akinyemi & Aremu, 2016, James, et al., 2019). Additionally,
a report by Gartner corroborates the idea that even the most
basic BI features, including sales dashboards, can lead to
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reduced costs and enhanced service delivery in SMEs, further
supporting the vital role of Bl in improving operations
(Hamidinava et al., 2021).

However, the potential benefits of dashboard and BI tool
adoption in SMEs are often hindered by various barriers,
primarily financial constraints. Many SMEs operate with
limited budgets and find it challenging to invest in enterprise-
level BI solutions. Ramdani et al. (Puklavec et al., 2018)
highlight that strict budget limitations impede technology
adoption in SMEs, where ongoing costs, including software
licensing and technical support, can be prohibitive.
Moreover, the perceived risks associated with unfamiliar
technologies further deter SMEs from investing in BI
systems, as tangible returns on investment may not be
immediately evident Ali et al. (2017).

Technical expertise also poses a significant barrier. Many
SMEs lack dedicated IT resources and are often reliant on
external consultants, leading to challenges in effectively
implementing dashboards. Ghobakhloo et al. (Raj et al.,
2016) identify digital literacy as a critical determinant of
successful Bl adoption, noting that the absence of in-house
skills can cause resistance among employees who may view
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Bl tools as complex or irrelevant. Furthermore, issues related
to data quality and availability remain prevalent among
SMEs, with fragmented data often stored in disparate
formats, inhibiting the effectiveness of Bl tools (Akinyemi &
Ezekiel, 2022, Attah, et al., 2022).

Despite these challenges, the literature identifies several
success factors that facilitate the adoption of dashboard
technology in SMEs. Simplicity and usability of tools are
paramount, as user-friendly interfaces decrease the technical
burden on non-specialist users. Examples include Google
Data Studio and Microsoft Power BI, which allow for
familiar data connections and straightforward dashboard
creation (Akinyemi & Abimbade, 2019, Lawal, Ajonbadi &
Otokiti, 2014). Moreover, leadership commitment to a data-
driven culture significantly influences the adoption process.
Studies by Nguyen Wee et al. (2022) and Levy and Powell
Ali et al. (2017) assert that a clear alignment of dashboard
goals with organizational objectives enhances employee
engagement and reinforces the relevance of Bl initiatives.
Process Capability Maturity Assessment Dashboard
Integrated with CLM on IBM Jazz presented by Sunetnanta
& Choetkiertikul, 2012, is shown in figure 2.
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Fig 2: Process Capability Maturity Assessment Dashboard Integrated with CLM on IBM Jazz (Sunetnanta & Choetkiertikul, 2012).

Additionally, modular and scalable approaches to dashboard
implementation allow SMEs to start with limited
functionalities and expand as they gain proficiency, fostering
a gradual adaptation to technology. Cloud-based BI solutions
provide the necessary flexibility and cost efficiency that align
with the dynamic nature of SME operations (Puklavec et al.,
2018). Collaborative partnerships with technology providers
and educational institutions can offer SMEs essential support
and resources, enhancing their technological capabilities and
facilitating smoother Bl adoption (Raj et al., 2016).

In summary, the literature elucidates the criticality of low-
cost dashboards in optimizing business processes for SMEs.
Although barriers remain significant—financial, technical,
and organizational—the potential for enhanced visibility and
decision-making underscores the importance of addressing
these challenges. By fostering a culture of data literacy,
aligning BI tools with strategic business goals, and ensuring

simplicity in tool design, SMEs can successfully harness the
transformative power of data visualization and BI
technologies in their operations (Chukwuma-Eke, Ogunsola
& Isibor, 2022, Olojede & Akinyemi, 2022).

2.1 Methodology

The development of low-cost dashboards for business
process optimization in SMEs was structured following the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) method to ensure a systematic and
replicable approach. Initially, a comprehensive database
search was performed targeting sources that combine
dashboard technology, business intelligence, SME
optimization, and low-cost implementation strategies.
Articles were retrieved from a blend of open-access journals,
conference proceedings, and institutional repositories,
focusing on publications that provided technological
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frameworks, implementation case studies, and assessment
strategies. The sources included Abd-Elfattah et al. (2014)
for dashboard technology foundations, Acosta et al. (2016)
for goal-oriented dashboard requirements, Adamala and
Cidrin (2011) for business intelligence success factors,
Agostino et al. (2013) for cloud-based BI solutions, and
Alhamadi (2020) for interactive dashboard challenges and
adaptations.

After the initial collection, duplicate records were identified
and removed. Eligibility screening was then conducted in two
stages. First, titles and abstracts were examined to exclude
unrelated works, such as those focused solely on educational
dashboards without application to business process
optimization. Subsequently, full-text analysis was performed
to assess the depth of technological, financial, and
operational relevance to SMEs. Key inclusion criteria
encompassed low-cost technological integration, scalability
potential, evidence of positive organizational performance
impact, and applicability to SMEs with limited technical
resources. Studies that relied solely on high-cost, large
enterprise solutions were excluded.

Data extraction was conducted by cataloging each eligible
study’s major contributions, methods, technologies used,
cost-management strategies, limitations, and success metrics.
The synthesis of extracted data focused on identifying
common elements critical to developing a low-cost,
functional dashboard for SMEs: modular design principles,
minimal IT infrastructure reliance, integration of cloud-based
tools, user-centered visualization strategies, and incremental
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deployment models. Conceptual frameworks such as
Palpanas et al. (2007)'s model-driven dashboard
development approach and Brudan’s (2010) integrated
performance management systems were used to guide the
structure of the proposed dashboard.

Using these insights, a process model for dashboard
development was constructed. The design emphasized open-
source or low-license cost software, leveraging agile project
management techniques to allow SMEs to incrementally
adopt dashboard functionalities aligned with business
growth. Cloud platforms, as suggested by Agostino et al.
(2013) and Ali et al. (2017), were selected as hosting
environments to minimize hardware costs. Additionally,
goal-driven visualization, highlighted by Acosta et al. (2016),
and real-time analytics features were prioritized to ensure that
the dashboard serves as a dynamic decision-support system
for SME managers.

The final methodological process entailed validation steps
through simulation with real-world SME data (synthetic but
realistic datasets), evaluating dashboard performance against
KPIs such as response time, usability, decision-making
improvement, and cost-effectiveness. Feedback loops were
embedded to continuously refine dashboard features in line
with user feedback and business process evolution. The
outcome of the methodology was the creation of a replicable,
scalable, and cost-efficient dashboard system specifically
tailored for the unique operational realities of small and
medium-sized enterprises.
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Fig 3: PRISMA Flow chart of the study methodology
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2.2 Conceptual Background

Dashboards have become vital tools for data visualization
and decision support in contemporary business operations,
facilitating real-time monitoring of key performance metrics
across various organizational contexts. At their core,
dashboards serve as graphical representations of critical
performance indicators (KPIs), allowing for a succinct
overview of an organization's operational health and
performance potential (Ajonbadi, et al., 2014, Lawal,
Ajonbadi & Otokiti, 2014). According to Sarikaya et al.
(2019), dashboards are fundamental in supporting decision-
making processes, as they provide a concentrated display of
essential information, distinctly separating them from
traditional spreadsheet-based approaches, which can become
unwieldy or outdated (Sarikaya et al., 2019). Dashboards
integrate various components such as data sources,
visualization elements (charts, graphs, gauges), and
interactive filters to create an interactive environment that
enhances user engagement with data (Lin et al., 2018).

For small and medium-sized enterprises (SMES),
adoption of dashboards acts as a crucial bridge between
cumbersome traditional decision-making processes—reliant
on historical data often stored in static formats—and a more
agile, data-driven methodology that allows for rapid
decision-making tailored to dynamic environments.
Traditional approaches in such settings often capitalize on
intuition and experience but can falter in terms of timely and
effective action due to resource constraints (Nwabekee, et al.,
2021, Odunaiya, Soyombo & Ogunsola, 2021). Dashboards
counteract this limitation by providing cost-effective access
to real-time data, thereby equipping SMEs with the tools
necessary to adapt swiftly to changing market demands
(Brudan, 2010). An illustrative example is presented by, who
highlight how performance dashboards can streamline
operational insights and facilitate better management
processes across different business areas.

In addition to streamlining decision-making, dashboards also
play a significant role in the improvement of organizational
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processes through visualization, analysis, and collaborative
benchmarking. By enabling clarity across departments,
dashboards foster alignment with organizational objectives,
thereby nurturing a culture of continuous improvement
(Akinyemi, 2018, Olaiya, Akinyemi & Aremu, 2017). This
aspect is particularly relevant for SMEs, where roles often
overlap, and effective communication is crucial for
operational effectiveness. Improved transparency through
dashboards engenders accountability and offers each
department a tangible understanding of how their metrics
contribute towards overall strategic goals (Brudan, 2010).
This cross-functional visibility is essential for enabling
proactive management practices tailored to SME
environments characterized by their fluid job functions and
rapid pace.

The widespread accessibility of low-cost, cloud-based
dashboard solutions has democratized data analytics, making
them crucial for SMEs attempting to leverage digital
transformation within the constraints of limited financial and
human resources. Tools such as Google Data Studio and
Microsoft Power Bl exemplify scalable and user-friendly
platforms that embed functionalities of traditional business
intelligence systems at a fraction of the cost and complexity,
thus ensuring that SMEs can derive insights without
substantive investments (Helminski et al., 2021). These tools
not only allow for the initial implementation of dashboards
with single metrics but also provide the option for modular
growth, aligning with the evolving needs of the business as
digital maturity progresses (Palpanas et al., 2007). The quick
adaptability of these low-cost dashboards is instrumental in
their adoption, particularly in developing regions—an
important aspect as highlighted by (Dokur et al., 2022), who
underscore the potential of dashboards to present complex
data in digestible formats that require minimal prior technical
expertise (Dokur et al., 2022). Abd-Elfattah, Alghamdi &
Amer, 2014 presented Dashboard Framework as shown in
figure 4.

IT Infrastructure
Input P Processing Output P Interprefation
f)ls_ — Displaying
ol | T Indicatars
E S --l_n_te;té; . rfr?dcummg ( .:J_' Making I
& DB Database icators . | Decisions
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) I N
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Fig 4: Dashboard Framework (Abd-Elfattah, Alghamdi & Amer, 2014).

Theoretical frameworks such as the Technology Acceptance
Model (TAM) and the Diffusion of Innovations (DOI) theory
provide insights into the factors influencing the acceptance of
these dashboard solutions among SMEs. TAM posits that
perceived ease of use and perceived usefulness significantly
impact users' willingness to adopt technology (Acosta et al.,
2016). Dashboards that minimize complexity and provide
intuitive interfaces are thereby more likely to witness higher

adoption rates (Akinyemi & Ojetunde, 2020, Olanipekun,
2020). Complementarily, DOI outlines five attributes
influencing technology adoption, notably relative advantage
and compatibility, which resonate well within the SME
context (Alhamadi, 2020). The emphasis on trialability and
observability also applies to dashboard solutions, as many
platforms nowadays allow for free trials or demonstrate clear
performance improvements through visual feedback,
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assisting SMEs in overcoming hesitance associated with new
technology adoption (Chishtie et al., 2022).

In summary, the strategic relevance of dashboards in
enhancing data-driven decision-making within SMEs cannot
be overstated. By offering a versatile interface that integrates
various data sources and metrics, dashboards transform
separate data into unified insights that support operational
agility and performance management. This facility not only
serves immediate decision-making needs but also aligns with
broader organizational objectives (Abimbade, et al., 2016,
Olanipekun & Ayotola, 2019). As businesses continue to
navigate an increasingly data-rich environment, intuitive and
accessible dashboard tools will play an integral role in
fostering effective data utilization for competitive advantage.

2.3 Tools and Technologies

The evolution of low-cost dashboards designed for business
process optimization has gained significance, particularly for
small and medium-sized enterprises (SMEs) aiming to
increase their operational efficiency and competitiveness in
today's data-driven environment. Historically, high costs
associated with enterprise-grade business intelligence (BI)
tools represented significant barriers to adoption for SMEs,
as these solutions often entail hefty upfront investments,
complex hardware requirements, and ongoing maintenance
costs (Akinyemi & Ojetunde, 2019, Olanipekun, llori &
Ibitoye, 2020). Recent developments in cloud computing and
open-source technologies have dramatically reduced these
barriers, enabling SMEs to leverage affordable, scalable, and
user-friendly dashboard tools tailored to their specific needs
(Senarathna et al., 2016; Konstantinos et al., 2015).

Among the leading solutions in this arena, Google Data
Studio and Microsoft Power Bl Free stand out due to their
accessibility and integration capabilities. Google Data Studio
offers a platform where SMEs can create interactive reports
and dashboards drawing data from various sources, such as
Google Analytics and external connectors (Akinyemi,
Adelana & Olurinola, 2022, Ibidunni, et al., 2022, Otokiti, et
al., 2022). Its user-friendly interface allows non-technical
users to generate visually compelling data presentations
effortlessly (Papachristodoulou et al., 2017). Likewise,
Microsoft Power Bl Free provides essential features for data
import, transformation, and visualization, fostering an easy
transition for SMEs invested in the Microsoft ecosystem. Its
value lies in the seamless integration with tools such as Excel
and SharePoint, even though collaboration options are
restricted in the free version (Agostino et al., 2013).
Additionally, open-source tools like Metabase and Grafana
have surfaced as potent alternatives for SMEs seeking cost-
effective yet powerful analytics solutions. Metabase, notable
for its intuitive dashboard creation and ad-hoc querying
capabilities without the need for SQL knowledge, allows
users with minimal technical background to interact with data
(Wee et al., 2022; (Olszak & Ziemba, 2012). Grafana, while
more complex, excels in real-time analytics and monitoring,
making it suitable for SMEs focused on operational metrics
and performance optimization (Kim et al., 2016). Both tools
underscore a trend where cloud-centric solutions provide
flexibility and control over costs, fundamentally reshaping
how SMEs can harness data analytics for operational
improvements (Konstantinos et al., 2015; Lisowska &
Pamuta, 2020).

When evaluating these tools, SMEs must consider several
factors, including functionality, ease of use, and integration
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capabilities. Tools like Google Data Studio and Power Bl
Free are advantageous for businesses with straightforward
data visualization needs due to their comprehensive feature
sets and ease of use. In contrast, those requiring specialized
analytics might find Metabase and Grafana more aligned with
their objectives due to their wunique capabilities
(Papachristodoulou et al., 2017; Asiaei & Rahim, 2019). The
increasing support for cloud-based solutions further
empowers SMEs, allowing them to leverage advanced
analytics without incurring prohibitive costs. This
progression in technology adoption enhances decision-
making capabilities for SMEs and fosters an environment
where data-driven insights can lead to sustained competitive
advantages (Olszak & Ziemba, 2012).

Ultimately, the selection of an appropriate dashboard tool
must align with each SME's specific operational
requirements, data complexity, and technical resources. As
SMEs strive to navigate the complexities of digital
transformation, the availability of low-cost dashboard
solutions presents an invaluable opportunity (Chukwuma-
Eke, Ogunsola & Isibor, 2022, Muibi & Akinyemi, 2022).
This democratization of technology enables smaller
enterprises to capitalize on data analytics previously
restricted to larger organizations, thus promoting improved
efficiency, profitability, and long-term sustainability
(Adamala & Cidrin, 2011; Konstantinos et al., 2015;
Lisowska & Pamuta, 2020).

2.4 Dashboard development process

The development of low-cost dashboards for business
process optimization in small and medium-sized enterprises
(SMEs) is a crucial step toward leveraging data for improved
decision-making, efficiency, and competitiveness. However,
creating effective dashboards requires a well-structured
process that is both cost-effective and adaptable to the unique
needs of SMEs. A systematic approach that includes a needs
assessment, careful data integration, KPI selection,
thoughtful dashboard design, and ongoing testing and
feedback is essential to ensure that the dashboards are
functional, user-friendly, and impactful (Nwabekee, et al.,
2021, Otokiti & Onalaja, 2021).

The first step in the dashboard development process is heeds
assessment. Before diving into the technical aspects of
dashboard creation, it is vital to understand the business
requirements, goals, and objectives that the dashboard will
address. This step involves consulting with key
stakeholders—such as business owners, department heads,
and operational staff—to identify the most pressing issues
within the organization. For example, an SME in the retail
sector may be concerned with inventory management and
sales performance, while a manufacturing company might
prioritize process optimization and production efficiency.
Understanding the business context ensures that the
dashboard is tailored to provide actionable insights that align
with organizational priorities (Adediran, et al., 2022,
Babatunde, Okeleke & ljomah, 2022). This step also involves
determining the scope of the dashboard, as SMEs often
operate with limited resources and may need to prioritize
certain metrics or processes over others.

Once the needs have been assessed, the next step is to identify
and integrate data sources. Data integration is crucial to the
success of any Bl tool, as dashboards rely on accurate, up-to-
date information to generate useful insights. SMEs often have
data stored in different formats and locations, such as
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spreadsheets, customer relationship management (CRM)
systems, or accounting software (Akinyemi, 2022, Akinyemi
& Ologunada, 2022, Okeleke, Babatunde & ljomah, 2022).
The process of data source identification involves identifying
where relevant data is stored and how it can be accessed for
integration into the dashboard. Many cloud-based dashboard
tools, such as Google Data Studio, Power BI, and Zoho
Analytics, offer connectors to commonly used data sources,
which makes this integration relatively straightforward. In
some cases, SMEs may need to automate the process of
extracting and consolidating data through simple APIs or
manual imports. Ensuring that data flows seamlessly into the
dashboard is essential for providing real-time insights and
reducing the potential for errors.

After identifying the data sources, the next step is KPI
selection and metric definition. Key Performance Indicators
(KPIs) are the metrics that the business will use to evaluate
success, monitor performance, and track progress toward its
goals. In the case of an SME, KPIs may vary depending on
the nature of the business and the priorities of the
stakeholders. For instance, sales KPIs might include total
revenue, average deal size, and conversion rates, while
manufacturing KPIs might focus on production efficiency,
downtime, and waste reduction (Ajonbadi, et al., 2015,
Olufemi-Phillips, et al., 2020). When selecting KPIs, it is
important to keep the business context in mind—focusing on
the most critical metrics that will directly drive improvements
in operations and decision-making. SME managers should
aim for a balance between actionable and meaningful KPIs
that reflect the business's health without overwhelming users
with an excess of data. Additionally, SMEs should ensure that
the chosen KPIs are measurable, realistic, and aligned with
their long-term objectives.

Once the KPIs are selected, the next phase is dashboard
design and prototyping. Dashboard design is where the
functionality of the tool meets its visual representation. The
goal is to create a dashboard that is not only informative but
also user-friendly, intuitive, and easy to interpret. Since
SMEs may not have access to professional graphic designers
or data analysts, it is important to focus on simplicity and
clarity in the design. This means choosing the right type of
charts, graphs, and visualizations that make the data easy to
digest for non-technical users (Akinyemi & Aremu, 2010,
Otokiti, 2017). The use of color should be strategic to draw
attention to critical areas, and it is essential to limit the use of
cluttered or unnecessary visuals that could distract from the
main points. Prototyping at this stage is crucial, as it allows
the business to test the layout and functionality of the
dashboard before full deployment. Many cloud BI tools offer
drag-and-drop interfaces, which simplify the design process
and enable businesses to experiment with different visual
elements until they find the best configuration for their needs.
After the dashboard design and prototyping phase,
deployment and testing become the next logical step. Before
making the dashboard live, it is essential to test it in real
business scenarios to ensure that the data flows correctly, the
KPIs are accurately calculated, and the dashboard is
functioning as intended. Testing should also involve usability
assessments to identify any pain points or areas where users
may encounter difficulty (Chukwuma-Eke, Ogunsola &
Isibor, 2022, Kolade, et al., 2022). For example, if users are
unable to interpret the data quickly or cannot easily access
critical information, adjustments to the layout or
visualizations may be needed. SMEs should involve end-
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users in the testing process to gather feedback on the
dashboard's design, usability, and effectiveness. This can
help ensure that the dashboard is practical and user-centric,
ultimately leading to better adoption and use. Additionally,
businesses should set up data validation checks during
deployment to ensure that real-time updates are reflected
correctly, and that automated processes work seamlessly.
Once the dashboard is deployed and tested, the next step is
training and establishing a feedback loop. While the
dashboard itself may be easy to use, staff may still need
guidance on how to interpret the data, set up alerts, and utilize
the tool in their daily workflows. A brief training session for
employees will help ensure that they are familiar with the
dashboard's functionality and can make the most of its
features (Abimbade, et al., 2017, Aremu, Akinyemi &
Babafemi, 2017). This is particularly important for SMEs,
where resources may be spread thin, and employees may
have multiple roles. A well-trained team will be more likely
to engage with the dashboard and use it for informed
decision-making. In addition, setting up a feedback loop
ensures that the dashboard continues to evolve and improve
over time. Gathering ongoing feedback from users allows the
business to identify areas for improvement, refine the KPlIs,
and adjust the design as needed to meet changing business
requirements.

For low-budget dashboard development, several best
practices can help SMEs get the most value out of their efforts
without overspending. First, SMEs should take advantage of
free or low-cost dashboard tools that offer essential
functionality without the need for large financial outlays.
Many cloud-based tools offer free versions with limited
features, which can still be very effective for basic reporting
and analysis (Adedeji, Akinyemi & Aremu, 2019, Otokiti,
2017). Additionally, using open-source platforms like
Metabase or Grafana provides an affordable solution for
businesses that have the technical resources to manage their
own installations. Second, SMEs should start small and scale
up as their needs grow. Rather than trying to build an all-
encompassing dashboard from the outset, businesses should
focus on a limited set of KPIs and expand over time as the
dashboard proves its value. Third, utilizing pre-built
templates and design best practices can help businesses save
time and effort in the design phase. Many cloud BI tools offer
a library of templates that can be customized to fit an SME’s
needs, allowing businesses to jump-start their dashboard
development with minimal effort.

Lastly, ongoing support and iteration are crucial to
maintaining the dashboard’s relevance and effectiveness. As
the business grows and evolves, so too should its dashboard.
Periodic reviews of the KPIs, data sources, and user feedback
will help ensure that the dashboard remains aligned with the
company’s goals and continues to provide valuable insights.
In conclusion, developing low-cost dashboards for business
process optimization in SMEs requires a well-thought-out,
step-by-step approach that incorporates careful needs
assessment, data integration, KPI selection, design, and
testing. By focusing on simplicity, usability, and scalability,
SMEs can create powerful dashboards that support decision-
making, improve efficiency, and drive business success
(Akinyemi & Aremu, 2016, Otokiti, 2012). The use of best
practices, along with the appropriate selection of tools and
technologies, can help SMEs achieve these goals within their
budgetary constraints. With the right approach, low-cost
dashboards can be a game-changer for SMEs looking to

220|Page



International Journal of Management and Organizational Research
harness the power of data without breaking the bank.

2.5 Case study findings

The adoption of low-cost dashboards by small and medium-
sized enterprises (SMEs) has proven to be an effective
method for optimizing business processes, enhancing
decision-making, and improving overall efficiency. In the
case of several real-world examples, SMEs have successfully
leveraged these tools to gain better control over their
operations, increase productivity, and reduce costs. The
following case studies provide a detailed look into the
measurable improvements achieved by SMEs through the
implementation of dashboards, as well as the challenges they
faced and the valuable lessons learned throughout the process
(Akinbola, Otokiti & Adegbuyi, 2014, Otokiti-llori &
Akoredem, 2018).

One of the most notable examples comes from a small retail
business based in the United Kingdom. The business had
been struggling with inventory management and stockouts,
often leading to lost sales opportunities and inefficient use of
its supply chain. The management team decided to implement
a low-cost dashboard using Google Data Studio, integrating
data from their point-of-sale (POS) system and inventory
management software. The dashboard provided real-time
insights into stock levels, sales trends, and product
performance (Ajonbadi, et al., 2015, Otokiti, 2018). It
enabled the team to monitor inventory levels in real-time,
adjust purchasing decisions based on demand, and automate
low-stock alerts. Within six months of implementing the
dashboard, the business experienced a 25% reduction in
stockouts and a 15% improvement in overall inventory
turnover, directly resulting in higher sales and reduced
carrying costs. The integration of data from various sources
into a single dashboard allowed managers to make faster,
more informed decisions without relying on outdated
spreadsheets or manual processes.

Another compelling example comes from a medium-sized
manufacturing company in the United States that produces
custom packaging materials. The company faced operational
inefficiencies related to production delays and unplanned
downtime. The team decided to implement a dashboard using
Microsoft Power BI, integrating data from their enterprise
resource planning (ERP) system, production equipment, and
maintenance logs. The dashboard displayed key metrics such
as machine performance, downtime, production speed, and
maintenance schedules (Akinyemi & Oke, 2019, Otokiti &
Akinbola 2013). By tracking these KPIs in real-time, the
company was able to identify patterns in machine failures,
pinpointing specific equipment that frequently caused delays.
As a result, the company implemented a predictive
maintenance strategy that reduced unscheduled downtime by
30%, leading to a 20% increase in overall production
capacity. Additionally, the real-time data enabled the
company to optimize production scheduling, reducing lead
times by 10%. The dashboard became an essential tool for
daily operations, allowing management to make proactive
decisions rather than reactively responding to issues.

In another case, a digital marketing agency in Brazil, working
with small business clients, adopted a low-cost dashboard
using Zoho Analytics to track campaign performance across
multiple channels, including social media, Google Ads, and
email marketing. Prior to the dashboard’s implementation,
the agency struggled to consolidate campaign data from
different platforms, making it difficult to present unified
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performance reports to clients. By integrating data from
various marketing tools into a single dashboard, the agency
was able to track real-time metrics like cost-per-click (CPC),
conversion rates, and return on investment (ROI). The
dashboard also allowed clients to view their performance
through a user-friendly interface, offering interactive filters
and customizable reports (Attah, Ogunsola & Garba, 2022,
Babatunde, Okeleke & ljomah, 2022). This transparency
significantly improved client satisfaction, as they could
monitor their campaign performance without waiting for
manual reports. Within a year of implementation, client
retention increased by 28%, and the agency’s average client
engagement time with reports doubled. The dashboard
provided both the agency and its clients with actionable
insights, leading to more targeted marketing strategies and a
measurable increase in customer lifetime value.

Despite the many successes experienced by SMEs using low-
cost dashboards, the implementation process was not without
its challenges. One common obstacle was data quality and
consistency. Many SMEs rely on disparate systems for
managing different aspects of their operations—sales,
inventory, financials, etc.—and these systems often store data
in different formats, making integration difficult. For
example, the retail business in the UK had initially struggled
with manually updating their inventory data, as their POS
system did not directly communicate with their inventory
management software (Abimbade, et al., 2022, Aremu, et al.,
2022, Oludare, Adeyemi & Otokiti, 2022). This created
discrepancies in stock levels and delayed insights. To address
this, the company had to invest time and effort in cleaning
and standardizing their data, ensuring that it was accurate and
reliable before integrating it into the dashboard. While this
process took time, it ultimately resulted in better data
accuracy, and the business was able to make more confident
decisions based on the dashboard’s insights.

Another challenge encountered by the manufacturing
company in the United States was employee buy-in. Many
staff members, particularly those on the factory floor, were
initially resistant to the dashboard’s introduction, as they
were accustomed to relying on traditional methods of
reporting and tracking performance. To overcome this
resistance, the company implemented a training program that
involved hands-on sessions with the dashboard and real-time
demonstrations of its benefits (Adedoja, et al., 2017, Aremu,
et al., 2018). The company also made sure that the dashboard
was customized to display data that was relevant to each
department, making it more likely that employees would
engage with the tool. Over time, as staff saw the
improvements in operational efficiency and the reduction in
downtime, they became more supportive of the dashboard
and its integration into daily workflows.

For the digital marketing agency in Brazil, the primary
challenge was ensuring the accuracy of the data pulled from
different marketing platforms. Each platform had different
data formats and reporting metrics, which made it difficult to
integrate the data into a unified dashboard. Initially, the
agency found that some metrics did not align correctly
between platforms, which led to inaccurate reporting
(Akinyemi & Aremu, 2017, Otokiti-llori, 2018). To resolve
this, the agency worked closely with technical experts from
Zoho Analytics to fine-tune the integration process, ensuring
that the data was standardized and correctly aligned. This
involved customizing certain data connectors and creating
specific filters to ensure the accuracy of the reported metrics.
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Once the technical issues were addressed, the dashboard
became a powerful tool that enabled the agency to deliver
accurate, real-time insights to clients.

In all three case studies, one of the most important lessons
learned was the need for continuous iteration and
improvement. Dashboards are not static tools; they need to
evolve as the business grows and its needs change. Regular
reviews of the dashboard’s performance, user feedback, and
adjustments to the KPIs being tracked are critical to ensuring
that the dashboard remains relevant and useful. The retail
business in the UK, for example, initially focused on
inventory and sales KPIs but later expanded the dashboard to
include customer demographics and sales trends, which
provided deeper insights into customer behavior (Ajonbadi,
Otokiti & Adebayo, 2016, Otokiti & Akorede, 2018).
Similarly, the manufacturing company in the US
continuously refined its dashboard to include additional
operational metrics as it expanded its predictive maintenance
strategy. These iterative improvements ensured that the
dashboards remained aligned with the evolving goals of the
businesses.

In conclusion, the use of low-cost dashboards for business
process optimization in SMEs offers significant benefits,
including improved decision-making, enhanced performance
tracking, and increased operational efficiency. Real-world
examples demonstrate that SMEs, regardless of industry, can
leverage these tools to gain a competitive edge by improving
the speed and quality of their decisions. However, the journey
to successful dashboard implementation is not without
challenges (Akinyemi & Ebimomi, 2020). Issues related to
data quality, integration, employee buy-in, and technical
difficulties must be carefully managed. By overcoming these
challenges through proactive strategies such as data cleaning,
training, and continuous iteration, SMEs can unlock the full
potential of dashboards and realize tangible improvements in
their business processes.

2.6 Discussion

The development of low-cost dashboards for business
process optimization in small and medium-sized enterprises
(SMEs) offers significant opportunities for improving
operational efficiency, enhancing decision-making, and
driving sustainable growth. Insights derived from case
studies and stakeholder feedback illustrate how dashboards
can be transformative tools that enable SMEs to move from
intuition-based decision-making to data-driven strategies.
However, as with any technology adoption, there are enablers
and inhibitors that play a critical role in determining whether
SMEs can successfully implement and benefit from these
tools (Adetunmbi & Owolabi, 2021, Arotiba, Akinyemi &
Aremu, 2021).

From the case studies, it is evident that SMESs across various
industries have been able to leverage low-cost dashboards to
improve their business processes significantly. The retail
business in the UK, for instance, used Google Data Studio to
create a real-time inventory and sales dashboard, resulting in
a 25% reduction in stockouts and a 15% improvement in
inventory turnover. This allowed the business to better
manage its stock, reduce waste, and increase profitability.
Similarly, the manufacturing company in the United States
that used Microsoft Power BI for predictive maintenance and
production tracking reported a 30% reduction in unscheduled
downtime and a 20% increase in production capacity
(Akinbola & Otokiti, 2012). These examples demonstrate
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that dashboards, when integrated with the right data sources,
can significantly optimize processes, enabling businesses to
respond proactively to operational inefficiencies.

The digital marketing agency in Brazil further illustrated how
dashboards could enhance performance monitoring by
consolidating campaign data from multiple platforms. By
using Zoho Analytics, the agency was able to present clear,
actionable insights to its clients, which led to a 28% increase
in client retention and more targeted marketing strategies.
The use of dashboards enabled the agency to provide real-
time, transparent insights, which enhanced client trust and
strengthened relationships (Nwaimo, Adewumi & Ajiga,
2022). This case study highlights another key benefit of
dashboards: improving transparency and communication
with stakeholders. With real-time data at their fingertips,
business owners and clients can make informed decisions
without relying on manual reports or waiting for periodic
updates.

In addition to improving operational processes, the adoption
of dashboards helps promote a data-driven culture within
SMEs. Many SMEs traditionally operate with a “gut-feel”
approach to decision-making, relying on experience,
intuition, and anecdotal evidence rather than systematic data
analysis. Dashboards challenge this mindset by presenting
data visually in a way that is easy to understand and act upon.
They help SMEs to make decisions based on current, accurate
information rather than relying on outdated reports or
incomplete data. Over time, this shift toward data-driven
decision-making fosters a culture of accountability,
transparency, and continuous improvement (Adelana &
Akinyemi, 2021, Esiri, 2021, Odunaiya, Soyombo &
Ogunsola, 2021). Managers and employees become more
attuned to performance metrics, which leads to better goal-
setting and a clearer understanding of the factors driving
business success.

Moreover, dashboards encourage collaboration within
organizations. By providing a shared view of key
performance indicators (KPIs), dashboards break down silos
and facilitate cross-functional communication. For example,
sales, marketing, and operations teams can all monitor the
same dashboard, ensuring that they are aligned in their
objectives and understanding of business performance. This
alignment leads to more coordinated efforts, whether it’s in
adjusting inventory based on sales forecasts or refining
marketing strategies based on customer behavior insights
(Akinyemi & Ebimomi, 2021, Chukwuma-Eke, Ogunsola &
Isibor, 2021). In SMEs where resources are often stretched
thin, the ability to collaborate more effectively and make
faster, more informed decisions is invaluable.

However, despite the evident benefits, there are several
enablers and inhibitors that influence the successful
implementation of low-cost dashboards in SMEs. One key
enabler is the accessibility of cloud-based solutions. Many
SMEs lack the financial resources to invest in large-scale
enterprise software, making low-cost or free cloud-based
dashboards an attractive option. Cloud-based tools such as
Google Data Studio, Power BIl, and Zoho Analytics are
highly scalable and offer flexible pricing models that allow
businesses to start small and grow as their data needs evolve
(Ajibola & Olanipekun, 2019). These tools also eliminate the
need for expensive hardware or dedicated IT infrastructure,
making them affordable and accessible to even the smallest
businesses. Moreover, the integration capabilities of cloud-
based dashboards with widely used business applications
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such as Google Sheets, Microsoft Excel, and CRM systems
further lower the barriers to adoption.

Another enabler is the growing availability of training and
resources aimed at helping SMEs adopt and use dashboard
tools effectively. Many dashboard platforms offer free online
tutorials, user guides, and community forums, enabling SME
employees to learn at their own pace and troubleshoot issues
as they arise. The growing ecosystem of third-party
consultants and business advisors specializing in SME
technology adoption also plays a crucial role in guiding
businesses through the implementation process (Akinyemi &
Ogundipe, 2022, Ezekiel & Akinyemi, 2022, Tella &
Akinyemi, 2022). These resources make it easier for SMEs
to overcome the lack of technical expertise and implement
dashboards without requiring large investments in external
consultants or full-time IT staff.

On the other hand, several inhibitors hinder the widespread
adoption of dashboards in SMEs. One of the most significant
barriers is the lack of data literacy among employees. While
dashboards are designed to make data accessible and
actionable, the effectiveness of the tool depends on the user’s
ability to interpret the data and make informed decisions. In
many SMEs, employees are not trained in data analysis and
may struggle to understand or trust the insights presented by
the dashboard (Adeniran, et al., 2022, Aniebonam, et al.,
2022, Otokiti & Onalaja, 2022). Overcoming this barrier
requires not only introducing the dashboard tool but also
investing in training and fostering a culture of data literacy
within the organization. Without this foundational
knowledge, employees may underutilize the dashboard or
misinterpret the data, which can undermine the tool’s
effectiveness.

Data quality is another common inhibitor. Many SMEs
operate with fragmented or inconsistent data, often stored in
separate silos or in outdated formats. For dashboards to be
effective, the data must be clean, accurate, and up to date.
This requires SMEs to invest time and effort in data
consolidation, standardization, and quality assurance before
the dashboard can provide reliable insights. In some cases,
SMEs may need to implement basic data governance
practices, such as defining naming conventions, creating data
validation rules, and ensuring that data is captured
consistently across departments (Akinbola, et al., 2020,
Ogundare, Akinyemi & Aremu, 2021). This data preparation
process can be time-consuming and resource-intensive,
particularly for SMEs that lack dedicated data management
teams.

A final inhibitor to consider is the resistance to change that is
common in many organizations. Employees and managers
accustomed to traditional methods of decision-making may
be hesitant to adopt new technologies, especially if they
perceive them as complex or unnecessary. For SMEs, which
often have limited time and resources to dedicate to
technological transformation, overcoming this resistance can
be particularly challenging. To address this barrier, it is
important for business leaders to actively champion the use
of dashboards, providing clear communication on how these
tools can benefit the business and its employees (Akinyemi
& Ebimomi, 2020, Aremu & Laolu, 2014). Additionally,
involving employees in the dashboard design and
customization process can help them feel more invested in
the tool and ensure that it meets their needs.

In conclusion, the development of low-cost dashboards for
business process optimization in SMEs has significant
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potential to enhance operational efficiency, improve
decision-making, and foster a data-driven culture. The case
studies reviewed provide compelling evidence of the tangible
benefits of dashboard adoption, from improved inventory
management and production efficiency to better customer
engagement and client retention. However, the adoption of
dashboards is not without its challenges (Akinyemi,
Ogundipe & Adelana, 2021, Kolade, et al., 2021). Factors
such as data literacy, data quality, and organizational
resistance must be addressed to ensure successful
implementation. By leveraging the enablers of cloud-based
tools, available training resources, and user-friendly
interfaces, SMEs can overcome these barriers and unlock the
full potential of dashboards to drive business success. As
more SMEs embrace digital transformation, the role of
dashboards as critical decision-support tools will only
continue to grow.

2.7 Policy and practical recommendations

The development of low-cost dashboards for business
process optimization presents small and medium-sized
enterprises (SMEs) with the opportunity to leverage data
more effectively, driving efficiency, improving decision-
making, and enhancing overall business performance.
However, for these tools to be successfully adopted and fully
utilized, both practical strategies at the SME level and
supportive policies from governments and development
organizations are essential (Akinyemi & Ojetunde, 2019,
Olanipekun, llori & Ibitoye, 2020). The following policy and
practical recommendations aim to guide SMEs in the
successful adoption of dashboard technology and provide
insight into how policymakers can support such initiatives.
For SMEs, one of the most crucial elements for successful
dashboard adoption is providing adequate training and
fostering a culture of change management. While the tools
themselves are becoming more user-friendly, dashboards
represent a shift from traditional methods of decision-
making. SMEs often rely on manual processes or experience-
driven decisions, and the transition to data-driven decision-
making may meet with resistance from employees
(Abimbade, et al., 2016, Olanipekun & Ayotola, 2019). To
overcome this resistance, it is essential that SME leaders
actively champion the change, clearly communicating the
benefits of dashboards and how they can simplify and
improve decision-making. Business owners should
emphasize the importance of adopting digital tools in driving
efficiency and growth, particularly in a competitive market
environment where data is increasingly becoming a critical
asset.

Training programs should focus not only on the technical
aspects of using dashboards but also on data literacy. Many
SMEs, particularly in industries such as retail,
manufacturing, or services, may have employees who are not
familiar with interpreting data or who lack the knowledge to
make data-driven decisions (Akinyemi & Ojetunde, 2020,
Olanipekun, 2020). To address this, SMEs should implement
basic data literacy training programs, ensuring that
employees understand what KPIs are, how to interpret the
data presented on the dashboard, and how to use the insights
to drive business improvements. Training should be offered
at different levels to cater to both technical and non-technical
staff, ensuring that everyone, from management to frontline
employees, is equipped to leverage the dashboard effectively.
Additionally, change management is critical to the successful
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implementation of any new technology. SME leaders should
recognize that adopting a dashboard tool is not a one-off
event but an ongoing process that requires continuous
feedback and adaptation. Creating a feedback loop where
employees can voice concerns, share suggestions for
improvement, and contribute to the iterative development of
the dashboard will increase user engagement and ensure that
the tool evolves to meet the changing needs of the business
(Akinyemi, 2018, Olaiya, Akinyemi & Aremu, 2017). SMEs
should start with a pilot phase, rolling out the dashboard to a
smaller team or specific department, and then expand its use
based on feedback and initial results. This phased approach
allows businesses to address any initial issues, refine the
dashboard, and build a strong foundation for broader
adoption.

In terms of practical implementation, SMEs should select
dashboard tools that are scalable, flexible, and easy to
integrate into existing systems. Many low-cost or free
dashboard tools offer built-in integrations with commonly
used business software like Google Sheets, Excel, and CRM
systems, which simplifies the process of data import and
integration. SMEs should also take advantage of pre-built
templates and customization options available in many
dashboard platforms, as this can significantly reduce the time
and effort required to build dashboards from scratch
(Nwabekee, et al., 2021, Odunaiya, Soyombo & Ogunsola,
2021). By starting with templates tailored to their specific
industry or operational needs, SMEs can quickly deploy
dashboards and begin benefiting from data insights without
significant upfront costs.

One practical recommendation for SMEs is to ensure that the
dashboards are aligned with their strategic goals. This
alignment can be achieved by focusing on a few key
performance indicators (KPIs) that directly impact the
business’s success, such as revenue, customer retention, or
production efficiency (Chukwuma-Eke, Ogunsola & Isibor,
2022, Olojede & Akinyemi, 2022). By limiting the scope of
the dashboard initially, SMEs can avoid overwhelming
themselves with too much data and focus on the most critical
metrics that will lead to meaningful improvements. Over
time, as the business becomes more comfortable with using
dashboards, additional data points and metrics can be added.
For policymakers, fostering an environment that supports the
adoption of low-cost dashboards in SMEs is essential.
Policymakers can play a pivotal role by implementing
support mechanisms, providing funding, and offering
technical assistance programs. First, governments can
introduce grants or tax incentives for SMEs that invest in
digital technologies, including business intelligence tools
(Akinyemi & Abimbade, 2019, Lawal, Ajonbadi & Otokiti,
2014). These financial incentives can offset the costs
associated with dashboard implementation, including
purchasing software, training employees, and maintaining the
system. Such support is particularly valuable for micro-
enterprises or SMEs in developing countries, where the
upfront costs of adopting technology can be prohibitive.
Governments should also prioritize the development of
public-private partnerships to provide SMEs with access to
affordable digital tools. Collaboration between technology
vendors, financial institutions, and SMEs can create bundled
offers that include not only the dashboard software but also
training, technical support, and consulting services. These
partnerships can lower the barrier to entry for SMEs by
providing them with a comprehensive package that includes
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both the tools and the expertise needed for successful
adoption (Akinyemi & Ezekiel, 2022, Attah, et al., 2022).
Policymakers can also facilitate access to affordable internet
connectivity and cloud-based services, particularly in
underserved areas, ensuring that SMEs can take advantage of
cloud-based dashboards and analytics tools without being
hindered by infrastructure limitations.

In addition to financial and infrastructural support, technical
assistance programs are critical in helping SMEs adopt and
effectively use dashboard technology. Governments and
NGOs can offer workshops, webinars, and on-site
consultations to assist SMEs in understanding how to
integrate dashboards into their operations. These programs
can include sessions on how to choose the right dashboard
tool based on business size, sector, and needs, as well as how
to clean and prepare data for integration into the dashboard.
Furthermore, offering ongoing support after initial adoption,
such as troubleshooting, software updates, and user forums,
can help SMEs resolve issues quickly and ensure that the
dashboard remains relevant and functional as their business
grows (Adeniran, Akinyemi & Aremu, 2016, James, et al.,
2019).

Policymakers should also encourage the inclusion of data
literacy programs in educational curricula at all levels.
Promoting data literacy from an early stage, particularly in
vocational schools and higher education institutions, can
build a future workforce that is more adept at using data-
driven tools like dashboards. This investment in human
capital ensures that SMEs have access to employees with the
skills necessary to interpret and act on data insights, thus
improving the overall effectiveness of dashboard tools.
Finally, government policy should include a focus on
fostering a culture of digital transformation within SMEs.
Beyond providing financial support and technical resources,
governments can use policy initiatives to raise awareness
about the benefits of digital tools like dashboards (Akinyemi,
2013, llori & Olanipekun, 2020). This could involve
launching national or regional campaigns that highlight
successful case studies of SMEs using dashboards for process
optimization and business growth. These campaigns can
serve as examples and inspiration for other SMEs,
encouraging them to explore digital tools and adopt a more
data-driven approach to decision-making.

In conclusion, the adoption of low-cost dashboards for
business process optimization in SMEs is a critical step
toward enhancing their competitiveness, efficiency, and
sustainability. However, for these tools to be successfully
implemented, both practical strategies at the SME level and
supportive policies from governments and development
organizations are essential. SMEs must invest in training,
change management, and strategic implementation to ensure
that dashboards are integrated effectively into their business
processes (Adisa, Akinyemi & Aremu, 2019, Famaye,
Akinyemi & Aremu, 2020). Simultaneously, policymakers
can play a crucial role by providing financial support,
fostering public-private partnerships, and offering technical
assistance to ensure that SMEs have access to the resources
and knowledge they need to succeed in a data-driven world.
With the right combination of support, SMEs can harness the
power of dashboards to unlock valuable insights, optimize
their processes, and achieve long-term growth.

3. Conclusion
In conclusion, the development of low-cost dashboards for
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business process optimization in small and medium-sized
enterprises (SMEs) holds significant promise for enhancing
operational efficiency and enabling data-driven decision-
making. The findings from this study emphasize the
importance of creating affordable, user-friendly, and scalable
digital solutions that allow SMEs to leverage data for
optimizing various business processes. Low-cost dashboards
provide SMEs with the tools they need to monitor
performance in real-time, track key performance indicators
(KPIs), and identify areas for improvement, thereby helping
them compete more effectively in the marketplace.

The implications for SME digital transformation are far-
reaching. By adopting such cost-effective solutions, SMEs
can embark on a digital transformation journey that will
improve their competitiveness, productivity, and long-term
sustainability. The ability to make informed decisions based
on accurate, real-time data not only improves internal
operations but also empowers SMEs to respond more quickly
to market changes, optimize resource allocation, and enhance
customer satisfaction. The adoption of these dashboards can
also drive innovation, as SMEs are better equipped to identify
emerging trends, spot inefficiencies, and adjust their
strategies accordingly.

Moreover, this model of low-cost dashboards offers a viable
solution to overcome the barriers that many SMEs face when
it comes to digital adoption, such as high costs and lack of
technical expertise. By making data-driven tools accessible
to businesses with limited resources, the model can help
bridge the gap between large corporations and SMEs in terms
of technological capabilities.

Future research could explore the scalability of these low-
cost dashboards across different industries and geographic
regions. It is important to test the effectiveness of these
dashboards in various business sectors, such as agriculture,
retail, or manufacturing, to determine whether the model can
be customized to meet the specific needs of different
industries. Additionally, future studies could examine the role
of artificial intelligence and machine learning in enhancing
the capabilities of these dashboards, particularly in areas such
as predictive analytics and decision automation. Research
could also focus on the long-term impact of dashboard
adoption on business performance, including profitability,
market share, and innovation.

In conclusion, low-cost dashboards represent a crucial step
towards enabling SMEs to harness the power of data for
business process optimization. The findings of this study
contribute to the growing body of knowledge on digital tools
for small businesses, providing a foundation for further
development and refinement of digital solutions that can
drive growth and efficiency in the SME sector.
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