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This article presents the development and validation of SBRI (Small Business Digital Maturity Assess-
ment and Road to Industry 4.0), an innovative methodology for assessing digital maturity and supporting
digital transformation specifically designed for small manufacturing enterprises in the context of Indus-
try 4.0. Unlike existing models, which are often too complex or unsuitable for smaller organizations, SBRI
considers the unique characteristics and constraints of small businesses. The methodology includes five
key dimensions: Strategy, Technology, Process, People, and Organization, elaborated into 25 subdimen-
sions with specific maturity criteria and indicators. The SBRI includes a structured roadmap for digital
transformation through a proposed digital maturity continuous improvement cycle. An empirical study
involving 23 small manufacturing enterprises in the Czech Republic has demonstrated the validity and
practical applicability of the methodology. The results showed an average level of enterprise digital ma-
turity of 0.9 on a scale of 0 — 4. These findings suggest that small businesses are just at the beginning of
their digital transformation journey. Therefore, the SBRI methodology represents a valuable tool for nav-
igating small businesses through their digital transformation journey, contributing to academic discourse
and practical application of Industry 4.0 principles in the small business segment.
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1 Introduction contributed 35.4% to the total gross value added and
employed 48.6% of the workforce [12].

The concept of digital maturity, which encom-
passes the level of adoption and use of digital technol-
ogies in an organization, has emerged as a critical fac-
tor in assessing a company's readiness for Industry 4.0
[11]. Current research in the area of digital transfor-
mation and Industry 4.0 has focused primarily on large
enterprises [10, 11]. Existing models for assessing dig-
ital maturity, such as. [10-14], often assume a level of
resources and expertise that small enterprises typically
do not possess. In addition, these models often do not
take into account the specific characteristics of small
businesses, such as limited financial resources, less
formal organizational structures, and faster decision-
making processes [15-18].

Research specifically focused on the digital trans-
formation of small manufacturing companies is still
very limited. The studies [20, 21] suggest that small
businesses face significant challenges in adopting In-
dustry 4.0 technologies, including a lack of skilled
workers, limited access to finance and uncertainty

The advent of the fourth industrial revolution in
2011, commonly referred to as Industry 4.0 [1], has
brought unprecedented opportunities and challenges
for manufacturing businesses of all sizes and has ush-
ered in a new era of digital transformation in various
sectors of the economy [2-4]|. This paradigm shift is
characterized by the integration of cyber-physical sys-
tems, the Internet of Things (IoT), cloud computing
and cognitive computing, which are fundamentally
changing the landscape of manufacturing and indus-
trial processes [5-9]. Although large corporations of-
ten set the pace for the adoption of advanced digital
technologies, small and medium-sized manufacturing
enterprises (SMEs) face unique obstacles in their put-
suit of digital transformation [10, 11]. These enter-
prises, which form the backbone of many national
economies, play a key role in innovation and employ-
ment. In the European Union, in 2020, micro and
small enterprises (0-49 employees), hereafter referred
to as “small enterprises”, accounted for 99% of all en-
terprises in the non-financial business environment;
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about return on investment. Furthermore, as stated in
[22, 23], small businesses often lack a clear digital
transformation strategy and tend to implement digital
technologies ad hoc, without a systematic approach.

This situation creates a significant research gap:
There is a lack of a comprehensive and empirically val-
idated methodology to assess digital maturity and sup-
port digital transformation specifically designed for
the needs and constraints of small manufacturing en-
terprises. This gap is particularly critical given the in-
creasing pressure on small businesses to remain com-
petitive in a rapidly digitizing industrial environment
[24-20].

Our research focuses on filling this gap by intro-
ducing SBRI (Small Business Digital Maturity Assess-
ment and Road to Industry 4.0), a new methodology
designed specifically for small manufacturing busi-
nesses. SBRI offers a comprehensive framework for
assessing digital maturity across five key dimensions:
Strategy, Technology, Process, People, and Organiza-
tion. Additionally, it provides a structured approach to
continuous improvement and progressive implemen-
tation of Industry 4.0 concepts.

The objectives of this research are threefold:

*  Develop and validate a comprehensive digital
maturity assessment methodology tailored to

the needs of small manufacturing enterprises.

*  Empirically assess the current state of digital

maturity of small manufacturing enterprises.

* Provide a structured approach to support the
digital transformation of small businesses to-
ward Industry 4.0.

The next parts of the article are structured as fol-
lows: Chapter 2 describes the methodology for the de-
velopment and validation of SBRI. Chapter 3 presents
the results of an empirical study conducted on a sam-
ple of 23 small manufacturing enterprises. Chapter 4
discusses the implications of our findings, compares
them with the existing literature, specifies the limita-
tions of the study, and suggests directions for future
research. Chapter 5 summarizes the main contribu-
tions of the research.

2 Methodology

The development of the SBRI methodology was
based on a multidisciplinary approach that combined
rigorous scientific methods with practical industry in-
sights. The process of developing and validating the
methodology can be divided into the following key
phases.

2.1 Systematic Literature Review

The first step was to conduct a state-of-the-art re-
view of the existing literature on digital maturity as-

sessment models for Industry 4.0. This review in-
cluded a comprehensive analysis of 56 models from
22 sources [7, 8, 23-42]. The review followed the
methodology proposed by Tranfield et al. [47, 48] and
Kitchenham et al. [49, 50], and was assessed using the
study quality assessment method according to [49], us-
ing the DARE criteria (Database of Abstracts of Re-
views of Effects Reviews) [51] and PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses) quality standards [52]. This systematic
approach ensured a thorough and transparent analysis
and evaluation of existing models and their limitations
for the small business segment.

2.2 Identification of the Specificities of Small En-
terprises

Based on the literature and empirical studies, the
specifics of small enterprises in the engineering indus-
try have been identified [15, 49-52]. This phase was
crucial to ensure the relevance and applicability of the
SBRI methodology for the target group of small man-
ufacturing enterprises. The key specifics identified in-
cluded limited financial resources, low organizational
complexity, fast decision-making processes, and high
flexibility.

2.3 Draft Structure of the SBRI Methodology

Based on the findings of the previous phases, the
structure of the SBRI methodology was proposed. In
designing the structure, the principles of the system
approach and the CMMI (Capability Maturity Model
Integration) framework were used [53-55]. This struc-
ture includes five key dimensions: Strategies, Technol-
ogies, Processes, People, and Organizations, which are
further subdivided into 25 subdimensions. These di-
mensions were selected to provide a comprehensive
view of the digital maturity of the enterprise (the scope
and reach of digital transformation), while reflecting
the specific needs and constraints of small enterprises.

The choice of dimensions was based on the fol-
lowing reasons:

*  Strategy: Reflects the need for a clear vision
and plan for digital transformation, which is

often a weakness of small businesses [10, 11].

*  Technology: Focuses on the adoption and use
of digital technologies, a key aspect of Indus-
try 4.0 [30-32, 41, 60].

*  Processes: assesses the degree of digitization
and optimization of processes, which is criti-
cal to increasing the efficiency of small busi-
nesses [43, 38].

*  People: Takes into account the importance of
human capital and digital competencies of

employees [44, 45].
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*  Organization: Assesses the ability of the busi-
ness to adapt to digital transformation and use
data for innovation [10, 43].

2.4 Design of Digital Maturity Levels in the SBRI
Methodology

Based on the findings of the previous phases and
discussions with small business representatives, five
levels of digital maturity of the enterprise were pro-
posed: 0 (Digital Unaware), 1 (Digital Beginner), 2
(Digital Adopter), 3 (Digital Advancer), and 4 (Digital
Transformed). These levels were designed to provide
a clear path to incremental improvement while still be-
ing granular enough to capture the nuances of small
business digital maturity.

2.5 Development of a Data Tool

For the practical application of the SBRI method-
ology, a data collection and processing tool in the form
of an interactive data file in .xslx format (Microsoft
Excel) was developed. This format was chosen be-
cause of its accessibility and ease of use for small en-
terprises without the need to invest in specialized soft-
ware. In the offline xlsx solution, the authors also
considered companies' concerns about data misuse,
especially in terms of security and privacy.

2.6 Empirical Validation

The SBRI methodology was validated through an
empirical study involving 23 small manufacturing en-
terprises in the Czech Republic, during June and July
of 2024. The companies were selected based on the
following criteria:

*  Company size: up to 65 employees.

* Activities in the engineering manufacturing
sector according to CZ-NACE, Section C -
Manufacturing [61].

* Different levels of progress in digital transfor-

mation.

2.7 Data Analysis and Iterative Improvement

Data obtained from the empirical study were ana-
lyzed using a combination of quantitative and qualita-
tive methods. The quantitative analysis involved cal-
culating the average levels of digital maturity for each
dimension and subdimension. The qualitative analysis
focused on the feedback from businesses on the ap-
plicability and relevance of the SBRI methodology.
Based on this analysis and feedback, the SBRI meth-
odology was iteratively refined to ensure its robust-
ness, relevance, and practicality for small manufactur-
ing enterprises.

3 Results

This chapter presents the key results of the empit-
ical validation of the SBRI methodology, which was
carried out on a sample of 23 small manufacturing en-
terprises in the Czech Republic.

3.1 Profile of the Enterprises Surveyed

The enterprises surveyed represented various sec-
tors of the manufacturing industry, with a predomi-
nance in the sectors of metal structure manufacture
and fabricated metal products (35%) and plastic prod-
ucts manufacture (35%), see in Fig. 1. The average
number of employees in the enterprises surveyed was
32, with a range of 3 to 65 employees.

CZ-NACE, Section C - Manufacturing industry

4.3%

4.3%
4.3%

4.3%
13.0% \

34.8%

@

34.8%

m code 25 - metal structures and fabricated metal products
manufacture

m 22 - plastic products manufacture

m 28 - machinery and equipment manufacture

m 20 - chemicals and chemical products manufacture

m 23 - other non-metallic mineral products manufacture
® 26 - computers, electronic and optical instruments and

equipment manufacture

m 30 - aircraft and their engines, spacecraft and related
equipment manufacture

Fig. 1 Sectoral distribution of the respondents
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3.2 Overall Level of Digital Maturity

Data analysis revealed that the average level of dig-
ital maturity of the surveyed enterprises was 0.9 on a
scale of O — 4. This finding suggests that most small
manufacturing enterprises are in the eatly stages of
digital transformation. The frequency of occurrence
of the level of digital maturity achieved by the com-
pany is shown in the following figure.
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Fig. 2 Frequency of occurrence of the achieved level of digital
maturity of the enterprise

3.3 Levels of Digital Maturity by Dimension

Analysis of the different dimensions of the SBRI
methodology revealed significant differences in levels
of digital maturity:

*  DI1: Strategy - average level 1.0;
* D2: Technology - average level 0.7;
*  D3: Processes - average level 0.9;

* D4: People - average level 1.2;

Achieved level of digital maturity = 1.2

D1S1: Awareness and understanding of
Industry 4.0

D4: ORGANIZATION=0,4 DS5SS5, IT Readiness

D5S4, Data-driven product and service
innovation

D5S3, Ability to respond to changing
market demands

D5S2, Using digital channels for marketing
and sales

D5S1, Digitalization of supplier and
customer services and support

D4S5, Cooperation and communication
between departments, knowledge sharing 2

D4S4, Openness to change and innovation

D4: PEOPLE=1.6
D4S3, Training and development in digital
technologies

D4S2, Digital skills and competences of 7 7
employees

D4S1, Corporate culture

D3S5: ISO standardisation, risks
D3S4: Process efficiency and productivity

* D5: Organization - average level 0.9.

These results suggest that small businesses have a
relatively strong position in human resources and
strategy, while the biggest challenges they face are in
technology.

D1: Strategy
4
3
2 1.0
D5: Organization 1 . D2: Technology
0.9 0.7[7

12 94|

D4: People D3: Processes

Fig. 3 Radar chart visnalizing the average values of the di-
mensions of the digital maturity profile of all respondents

The following figure shows a real example of the
visualization of the result of the self-assessment of the
company, i.e. the values of all 5 dimensions and 25
subdimensions. The red square points indicate the
subdimension level achieved. The green circle shows
the level of digital maturity achieved by the entire
company (1.2). The red dotted circle shows the aver-
age level of digital maturity of all enterprises assessed
(0.9) in the validation study. The blue dotted circle
shows the average level of digital maturity of the top
10% of enterprises (1.4).

D1: STRATEGY =1.8

D1S2: Existence of a digital strategy
D1S3: Connecting lines to digital
transformation

D1S4: Resource allocation for digitalisation

D1S5: Competitiveness

D2S1: Level of automation and robotics
D2S2: Simulation, digital twins

D2S3: Data Infrastructure and loT

D2: TECHNOLOGY =1.0
D2S4: Analysis and use of data for process
optimization, machine learning, cloud...

D2S5: Cyber security and data protection

D3S1: Digitalisation and process
integration

D3S2: Simulation, digital twins
D3S3: Flexibility and adaptability

D3: PROCESSES = 1.0

Fig. 4 Radar chart visnalizing a respondent's assessment of the digital maturity
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3.4 Detailed Analysis of Subdimensions

Analysis at the subdimension level has provided
deeper insight into specific areas where small busi-
nesses excel or fall short.

The lowest average maturity level (0.3) was rec-
orded in the subdimensions:

D282: Simulation, digital twins;
D2S4: Analysis and use of data for process
optimization, machine learning, cloud com-

puting.

In contrast, the highest average maturity level (1.5)
was achieved in the subdimensions:

Digital maturity level

D4S1: Company culture;

*  DA4S4: Openness to change and innovation.

3.5 Variation in Digital Maturity Levels

An analysis of the variance in digital maturity
across businesses revealed considerable variability, il-
lustrating the diversity of approaches to digital trans-
formation in the small business segment. In the box
plot in Fig. 5. the symbol "X " with a bold number
indicates the average value of the dataset (dimension
level). The lowet, ot upper, patt of the graphical "box"
(rectangle) denotes the value of the lower, or upper,
quartile. The lower or upper line on the vertical indi-
cates the recorded minimum or maximum value of the
data set.

Dimension

3,0
D1: Strategy
2,5 m D2: Technology
2,0 2,0 ® D3: Processes
1,8 18
1.6 [ D4: People
1,5 1,5 P
1 1,2 1; o
1,0 @ D5: Organization
* 10 0,9
1,0 3
0,6 0,6 [ Digital maturity level
0,5 l
0)2
T olo olo olo Gl
0,0 == =

Dimension

Fig. 5 Characteristics of a set of digital maturity level values using quartiles

3.6 Feedback from businesses

The qualitative analysis of the feedback from the

Tab. 1 Feedback from respondents on the SBRI methodology

study participants provided valuable information on
the practical applicability of the SBRI methodology,
captured in Tab. 1.

Area

Findings

D

Time-consuming self-assessment questionnaire and eval-
uation process.

100 % compliant.

Balance and completeness of dimensions and subdimen-

96 % satisfactory, structured content, easy to navi-

2 sions. gate.
3) Clarity and unambiguity of the description of levels. 96 % compliant.
Practical applicability and clarity of the methodology and
4)  its ability to identify priority areas for improvement and 74 % yes, helped identify priorities.
guide the digital transformation of the business.
0 .
Relevance and meaningfulness of the results for the type The ability to sii?ul{; tzell)ej:;’(izties is important;
5) of business, possible barriers to the implementation of Barriers: workers' motivation and attitude towar d,s i
the recommendations resulting from the methodology. ' novation
6 Intention and motivation to reuse the methodology in 39 % of the respondents confirmed their interest in
) the future. actively using the methodology.
7 Preference of the form of off—hn‘e file methodology vs. 96 % prefer off-line.
the cloud solution.
8) Need for an initial workshop and/or the setvices of an 100 % not needed.
external consultant.
Possible weaknesses and limitations, areas for improve- }?:llcjlilzli?gst}?; iirllnzesrizl//selri:igf rsnte(:}fc(})l(:oclgr%ly-
9)  ment of the methodology before its widespread deploy- & &

ment.

pany with the methodology; Lack of competent hu-
man resources.
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3.7 Cycle of continuous improvement of digital
maturity

In the process of digital transformation of the en-
terprise and adoption of the Industry 4.0 concept, the
main goal is to achieve and maintain the maximum
value of maturity level (i.e. 4) in each dimension and
subdimension. A general recommendation would be
to strengthen weaknesses and continue to develop
strengths. However, given the limited capabilities of
small enterprises, improvement needs to be system-
atic, structured and consistent to effectively achieve
the desired results. Based on the results of the empiri-
cal study and feedback from businesses, a "Digital Ma-
turity Continuous Improvement Cycle" was devel-
oped. This cycle provides a structured approach to the
implementation of Industry 4.0 concepts, and to the
gradual and continuous (never ending) improvement
of digital maturity. It will be implemented by the five
steps in Fig. 6.

Enterprise digital
maturity profile

Gap analysis

Execution and
monitoring of the
plan

Digital
transformation plan

Fig. 6 Cycle of continuons improvement of the digital ma-
turity of the enterprise

The above key results of the empirical validation
of the SBRI methodology provide a comprehensive
picture of the state of digital maturity of small manu-
facturing enterprises and demonstrate the practical ap-
plicability and relevance of the SBRI methodology. In
the following section, these results will be discussed in
the context of the existing literature and their implica-
tions for theory and practice.

4 Discussion

This chapter provides an in-depth analysis of the
results of the SBRI methodology validation study,
their interpretation in a broader context, and a discus-
sion of the implications of these findings. Focuses on
the validity and reliability of the methodology, com-
parisons with the existing literature, identification of
study limitations, and suggestions for future research
and development.

4.1 Interpretation of validation results and their
implications for the validity and reliability of
the SBRI methodology

The average level of enterprise digital maturity of
0.9 on a scale of 0 (digitally unaware) to 4 (digitally
transformed) in the sample of 23 small businesses sur-
veyed suggests that the majority of businesses sut-
veyed are at the beginning of their digital transfor-
mation journey. This result is consistent with general
expectations about the state of digitalization in the
small business segment [10, 11, 18] and supports the
validity of the methodology.

The validity of the methodology content is sup-
ported by positive feedback from respondents on the
balance and completeness of dimensions and subdi-
mensions. All respondents identified the content
structure as satisfactory and easy to navigate, indicat-
ing that the SBRI methodology adequately covers rel-
evant aspects of small business digital maturity.

The construct validity is demonstrated by the con-
sistency of the results with the theoretical assumptions
about digital maturity. For example, the lower score
on dimension D2: Technology (0.7) compared to di-
mension D4: People (1.2) is consistent with the expec-
tation that small businesses often face greater chal-
lenges in acquiring and adopting new technologies
than in developing human resources [10, 31, 37, 45].

The practical applicability of the methodology is
supported by positive feedback from respondents on
its clarity and its ability to identify priority areas for
improvement. The average time required to complete
the questionnaire of 24 minutes is acceptable for small
enterprises with limited time resources.

We conclude with an interesting note. Three enter-
prises (130, 220 and 620 employees) were excluded
from the validation study due to exceeding the num-
ber of employees parameter. Their exclusion was
methodologically correct, as it ensures the consistency
of the sample for the analysis of small enterprises.
However, they were evaluated using the SBRI meth-
odology outside the study, and their results may pro-
vide additional interesting information. General in-
sights from the evaluation of the excluded enterprises:

*  The size of the enterprise can have a positive
impact on digital maturity, but it is not the
rule. Other factors such as industry, company

culture, or strategy can play a significant role.
* Larger enterprises may tend to be more ma-
ture in the areas of strategy and human re-
sources, perhaps due to greater capacity for
strategic planning and employee develop-
ment.
* Hven larger enterprises can face significant

challenges in certain dimensions of digital
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transformation, particularly in the area of or-

ganizational adaptability.
*  The feedback rated the SBRI as fully compli-

ant in the areas of: balance and completeness
of dimensions and subdimensions, clarity and
explicitness of level descriptions, practical ap-
plicability, and ability to identify priority areas
for improvement and direction of the digital
transformation of the enterprise.

Therefore, the SBRI methodology appears to be
applicable to medium and large enterprises, suggesting
its potential for a wider applicability. These findings
could be valuable for future research aimed at com-
paring digital maturity between different sizes of en-
terprises and for the potential adaptation of the SBRI
methodology for a wider range of organizations.

4.2 Comparison of Results with the Existing Lit-
erature and other Digital Maturity Models

A direct comparison of the results of the SBRI
methodology with the literature is difficult, as most
studies do not provide specific data on the level of dig-
ital maturity of the individual enterprises assessed or
categories of enterprises or deal only with large enter-
prises; see the literature search of the authors in Chap-
ter 2.1 and [18, 21, 40, 62]. The resulting claim of our
validation study, i.e. that most enterprises are at the
beginning of their digital transformation journey, is in
line with the findings of studies that provide qualita-
tive assessments that SMEs generally lag behind large
enterprises in the areas of digital transformation and
implementation of Industry 4.0 technologies, which
are still a major challenge for them and for which they
are not sufficiently prepared [37, 40, 42, 45].

It is interesting to compare our results with the re-
cent survey by the Czech Statistical Office on enter-
prise innovation activities in 2020-2022 [63] and the
2016-2018 survey [64]. For example, only 22% of en-
terprises stored their data in the cloud, 8% used indus-
trial or service robots, 6% used 3D printing in produc-
tion, and 3% used elements of artificial intelligence.
This low rate of adoption of advanced technologies is
consistent with our findings of low levels of maturity
in dimension D2: Technology (0.7).

Comparison with the 56 digital maturity models
studied shows that the SBRI provides a more compre-
hensive and detailed view of small business digital ma-
turity, especially due to its structure of 5 dimensions
and 25 subdimensions, adaptability, and the possibility
of self-assessment without the need for external con-
sultants.

4.3 Implications for Digital Transformation The-
ory

Our findings have several important implications
for the theory of small business digital transformation:

* The multidimensional nature of digital ma-
turity: The results support the view that digital
maturity is a multidimensional construct that
encompasses not only technological, but also
organizational and human aspects [38, 43].

* The importance of strategy: The strong cor-
relation between the dimensions of Strategy
and People suggests that a successful digital
transformation requires a clear strategy and
investment in human resource development
[10, 11].

*  Nonlinear transformation process: The varia-
tion in maturity levels across dimensions sug-
gests that digital transformation is not a linear
process but can occur at different rates in dif-
ferent areas of the enterprise [42].

*  Specificities of small businesses: The study
confirms that small businesses face unique
challenges in digital transformation, support-
ing the need for specific tools and approaches
for this segment [11, 18].

4.4 Study Limitations and Directions for Future
Research

Although this study provides valuable insights, it
has several limitations that must be considered:

* Sample size: The sample of 23 small busi-
nesses, while providing important findings, is
relatively small to generalize conclusions to
the entire population of small businesses.

*  Geographical limitation: The study was con-
ducted only in the Czech Republic, which lim-
its the possibility of generalizing the results to
other countries or regions.

*  Self-assessment: The self-assessment method
can lead to a degree of subjectivity and poten-
tial over- or underestimation of the level of
digital maturity.

* Lack of longitudinal data: The study provides
only a cross-sectional view, lacking data on
the evolution of digital maturity over time.

These limitations open several directions for future
research:

*  Conduct a larger study with a larger sample of
enterprises to increase the statistical power
and representativeness of the results.

* Extend the study to other countries or re-

gions for international comparison and to
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identify cultural or economic factors that af-

fect digital maturity.

* A deeper analysis of the relationships be-
tween the different dimensions of digital ma-
turity and their impact on overall business

performance.

* Conduct a longitudinal study tracking the
evolution of the digital maturity of enterprises
over time and the factors influencing this evo-
lution.

In conclusion, the SBRI methodology represents a
significant step forward in our understanding of the
digital maturity of small manufacturing enterprises. It
provides a robust tool to assess and support digital
transformation that takes into account the specific
needs and constraints of this important segment of the
economy. Future research should build on this foun-
dation and further deepen our understanding of the
digital transformation process in small companies.

5 Conclusions

This article introduces SBRI (Small Business Digi-
tal Maturity Assessment and Road to Industry 4.0), an
innovative comprehensive methodology for assessing
the digital maturity and supporting the digital transfor-
mation of small manufacturing enterprises in the con-
text of Industry 4.0. The main contributions and con-
clusions of the research can be summarized in two ar-
eas:

5.1 Benefits to Science

* Extending theoretical knowledge: The re-
search contributes significantly to the exten-
sion of theoretical knowledge in the field of
digital transformation and Industry 4.0, with
a specific focus on small enterprises. A com-
prehensive analysis of 56 existing models to
assess digital maturity and their limitations for
the small business segment provides valuable
insights on the current state of knowledge and
identifies key gaps in the literature.

* Identification of key dimensions: The re-
search identifies and empirically validates five
key dimensions of digital maturity relevant to
small businesses: Strategy, Technology, Pro-
cesses, People, Organization. This finding
provides a valuable framework for future re-
search on the digital transformation of small

businesses.

*  Developing a new methodology: The creation
of the SBRI methodology represents an inno-
vative approach to assessing the digital ma-
turity of small businesses. This methodology
combines insights from the existing literature
with the practical needs, constraints, and
specificities of small businesses to create a
unique tool that bridges the gap between the-
ory and practice.

* Empirical validation: A thorough validation
of the SBRI methodology on a sample of 23
small enterprises provides empirical evidence
of its validity and practical applicability. This
validation process contributes to the robust-
ness of scientific knowledge in the field of
digital maturity assessment.

*  Methodological benefit: The use of a combi-
nation of quantitative and qualitative methods
in the development and validation of the
SBRI methodology demonstrates an effective
approach to digital transformation research
that can be replicated in future studies.

* Identification of directions for future re-
search: The article identifies several directions
for future research, including the need for
longitudinal studies, a deeper analysis of the
relationships between different dimensions of
digital maturity and their impact on company
performance, and the need for international

comparative studies.
5.2 Benefits to Industrial Practice

* A practical tool for small businesses: The
SBRI methodology provides small businesses
with an easy-to-use and time-efficient tool to
self-assess their digital maturity. This allows
businesses to better understand their current
state and identify key areas for improvement.

»  Strategic decision support: The results of the
SBRI methodology help small business man-
agers make informed decisions about invest-
ments in digital technologies and processes.
This contributes to a more efficient allocation
of scarce resources.

* Continuous Improvement: The proposed

"Enterprise Digital Maturity Continuous Im
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provement Cycle" provides a structured ap-
proach to the long-term development of a
company's digital capabilities.

*  Benchmarking: the SBRI methodology allows
businesses to compare their digital maturity
with other businesses in the sector, which can

stimulate competitiveness and innovation.

*  Supporting digital transformation: The use of
the SBRI methodology can accelerate the dig-
ital transformation process in small busi-
nesses, which can lead to increased competi-

tiveness in the context of Industry 4.0.

* Identification of specific challenges: The re-
search identifies specific challenges faced by
small businesses in the digital transformation
process, which can help technology provid-
ers, consulting firms, policy makers and sup-
porting private and public organizations to
better tailor their services to the needs of this
segment.

The SBRI methodology represents a significant
step forward in understanding and supporting the dig-
ital transformation of small manufacturing businesses.
It provides a robust tool for assessing digital maturity
and offers a structured approach to implementing In-
dustry 4.0 principles in this critical segment of the
economy.

The results of our study highlight the need for fur-
ther research and development in the area of digital
transformation of small businesses, especially with re-
gard to long-term impacts, international comparisons,
and the relationship between digital maturity and com-
pany performance. They also point to the need to de-
velop adaptive digital transformation strategies that
take into account the specific needs and constraints of
small businesses.

As the global economy becomes more digital, the
role of small businesses in the adoption of Industry
4.0 technologies will become increasingly important.
The SBRI methodology and the findings of this study
can serve as a starting point for policy makers, tech-
nology providers, and businesses themselves in their
efforts to successfully navigate the digital transfor-
mation era.
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