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1. INTRODUCTION

Business model innovation (BMI) has emerged as a critical driver of competitive advantage in today’s
dynamic business environment. Unlike traditional product or process innovation, BMI involves rethinking
how an organisation creates, delivers, and captures value [1]. As companies strive to adapt to rapidly
changing market demands, technological advancements, and sustainability pressures, the ability to design,
implement, and evaluate innovative business models has become essential [2]. However, despite its
significance, there remains limited consensus on the criteria that are most effective in guiding and
evaluating BMI efforts [3].

A comprehensive assessment of BMI approaches is crucial for understanding their strengths, weaknesses,
and applicability in a range of industries. The five-phase BMI process, 4I-framework, Cambridge BMI process,
and generic BMI process were selected for this study, based on their widespread adoption in industrial
engineering practice and their high citation impact in the scholarly literature ([4], [5], [6], [7]); each offers
a unique perspective on the innovation process.
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The study developed a structured assessment framework that assessed these four BMI approaches using a
set of eight criteria. These criteria were not only identified but also weighted for strategic importance
through a systematic literature review that was based on recurrence and theoretical triangulation. Based
on the findings of the assessment, the study identified strategic opportunities where current BMI
approaches have shortcomings and where emerging technologies, such as artificial intelligence (Al), could
be leveraged to resolve the revealed deficits.

This research makes a theoretical contribution through systematic comparative analysis, a critical precursor
to empirical validation [8]. The theoretical framework that organises and evaluates existing knowledge
provides an essential foundation for subsequent empirical research. This study establishes the evaluative
infrastructure necessary for future empirical testing of BMI approaches. Consequently, this research is
guided by two primary questions: (1) What are the critical criteria for evaluating the effectiveness of BMI
approaches? and (2) How do prominent BMI approaches perform when evaluated against these criteria?

2. THEORETICAL BACKGROUND: BUSINESS MODEL INNOVATION

A business model describes the rationale of how an organisation creates, delivers, and captures value,
serving as a blueprint that defines the logic of the firm [6]. BMI is a critical strategy for businesses that
seek to maintain competitiveness in rapidly changing markets. It involves rethinking and redesigning an
organisation’s business model to create new value propositions, improve customer relationships, and
enhance operational efficiency [3]. The key outcome of BMI is to create and redefine business models that
can adapt to changing market conditions, leverage emerging technologies, and deliver superior value to
customers. The BMI process is not only about strategic planning but also involves the practical
implementation of these models into daily operations and enterprise architecture [9]. This integration is
crucial for organisations to leverage the potential of BMI in respect of performance improvements and
competitive advantage.

2.1. Triggers and phased adoption

The triggers for BMI can be either opportunity-driven or threat-driven. Opportunity-driven triggers include
emerging technologies, changing customer preferences, and new market opportunities, while threat-driven
triggers involve competitive pressures, regulatory changes, and market saturation [10]. The rise of
advanced technologies such as artificial intelligence (Al), blockchain, and the Internet of Things (loT) has
compelled organisations to innovate their business models to remain competitive [11].

Both opportunity- and threat-driven triggers encourage organisations to innovate their business models by
executing core BMI phases. BMI begins with strategic experimentation, where companies and organisations
explore new business model components and architectures. This involves understanding the broader
industry and economic context to align the business model with market demands and customer expectations
[12], [13].

Second, successful innovation of business models requires translating strategic decisions into operational
models. This involves aligning business models with enterprise architectures and integrating them into an
organisation’s daily operations, which is essential for achieving performance improvements [14]. Engaging
customers and stakeholders is the crucial third and final phase in the BMI process. Their feedback and
involvement can drive innovation and ensure that the business model aligns with market needs,
sustainability goals, and customer expectations [15], [16].

2.2. Implementation strategies and expected outcomes

Several BMI implementation strategies exist; all centre on the goal of innovating business models. The first
strategy is to adopt either incremental or disruptive changes. Companies can adopt either incremental
changes to refine existing models or pursue disruptive innovations to create entirely new business models.
The choice depends on organisational goals and market conditions and expectations [17]. Implementing BMI
often involves adopting new technologies to support business processes and enhance information exchange.
An additional strategy for BMI implementation focuses on leveraging technology. This technological
integration is vital for modernising operations and improving efficiency [14]. A third strategy is to focus on
sustainability. Many organisations are now focusing on sustainable business models. This involves innovating
to address environmental and social challenges, which can also open new market opportunities and enhance
brand reputation [16].
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By innovating their business models, organisations can differentiate themselves from their competitors,
offering unique value propositions that are difficult to replicate and superior customer experiences [12],
[13]. To illustrate, platform-based business models and data-driven innovations have allowed companies
such as Airbnb and Uber to disrupt traditional industries [18]. Innovative business models contribute to
sustainable growth and increase their performance by accessing and opening new markets, improving
operational efficiency, and enhancing customer loyalty [5]. The scholarly literature indicates that
organisations that successfully implement BMI achieve higher performance and resilience in dynamic
environments [19]. BMI equips organisations to navigate uncertainties and disruptions, especially
technological shifts, by enabling them to adapt quickly and to explore new opportunities [20]. For instance,
businesses that adopted digital transformation during the COVID-19 pandemic were better positioned not
only to survive but also to thrive [21].

2.3. Business model innovation approaches

Four selected BMI approaches represent a diverse spectrum of methodologies for understanding and
implementing business model innovation. These are the 4l-framework for BMI [4], the Cambridge BMI
process [5], the five-phase BMI process [6], and the generic BMI process [7].

The 4l-framework for BMI, formulated by [4], offers a systematic, iterative approach to managing the
complexity of BMI. This framework consists of four key phases: (1) initiation, (2) ideation, (3) integration,
and (4) implementation. Each phase addresses specific problems and activities required for successful BMI.
The 4l-framework’s iterative and flexible nature allows firms to navigate the complexities of BMI
effectively, aligning innovation efforts with market demands. The framework provides a comprehensive
tool for developing, refining, and executing innovative business models [4].

The Cambridge BMI process (CBMIP) is a comprehensive approach designed to guide organisations through
BMI, with an emphasis on sustainability. The approach, developed by [5], comprises eight phases that are
both sequential and iterative: (1) ideation, (2) concept design, (3) virtual prototyping, (4) experimenting,
(5) detail design, (6) piloting, (7) launch, and (8) adjustment and diversification. The iterative nature of
the CBMIP ensures adaptability, allowing organisations to revisit earlier stages as necessary. This structure
enhances resilience, making it a valuable tool for firms pursuing sustainable innovation [5].

The five-phase BMI process, by [6], is widely recognised as one of the foundational approaches for BMI. It
offers a systematic and structured approach to guide organisations through the creation, implementation,
and management of innovative business models. The approach comprises five distinct phases: (1) mobilise,
(2) understand, (3) design, (4) implement, and (5) manage. These phases offer a thorough roadmap for
managing the intricacies of BMI while fostering adaptability and creativity. The five-phase BMI process has
become a cornerstone of BMI approaches, enabling organisations to adapt and thrive in dynamic
environments [6].

The generic BMI process, as presented by [7], offers a systematic approach to managing business model
innovation. This approach has seven key phases: (1) analysis, (2) ideation, (3) feasibility, (4) prototyping,
(5) decision-making, (6) implementation, and (7) sustainability. These phases guide organisations through
a systematic method for creating, evaluating, and enhancing innovative business models while ensuring
adaptability to varying organisational contexts. The generic BMI process aims to overcome problems in the
fragmented BMI literature, and provides a roadmap for systematically managing innovation [7]. Its
comprehensive yet adaptable design makes it suitable for diverse organisational needs.

3. RESEARCH METHODOLOGY

As organisations increasingly turn to BMI to navigate complex and dynamic environments, the need for a
systematic assessment of different BMI approaches becomes paramount. A structured methodology to assess
the effectiveness and applicability of selected BMI approaches is proposed. The methodology is executed
in two phases: first, a literature review to derive and weight the assessment criteria (Sections 3.4, 3.5, and
3.6), and second, a comparative analysis using a quantitative-qualitative scoring protocol to evaluate
framework performance (Section 3.7). Given the variety of approaches, the study introduces eight carefully
selected criteria drawn from the scholarly literature to ensure a comprehensive analysis. This assessment
framework serves as a critical tool for understanding how different approaches perform in practice.
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3.1. Literature review methodology

The literature review conducted used a hybrid approach that strategically combined elements of both
scoping (exploratory and breadth-focused) and systematic (rigorous and quality-assessed) reviews. This
choice aligns with contemporary guidance that suggests that scoping reviews can serve as “helpful
precursors to systematic reviews and can be used to confirm the relevance of inclusion criteria and potential
questions” [22]. The initial scoping phase involved an exploratory search to identify prominent BMI
approaches and recurrent themes in business model assessment. The second systematic phase involved a
structured selection process to condense broad themes into the final assessment criteria. Electronic
databases, including Scopus, Web of Science, and Google Scholar were searched using Boolean search
strings combining terms such as “Business Model Innovation” AND (“Evaluation” OR “Assessment” OR
“Criteria” OR “Framework” OR “Success Factors”). Triangulation was applied, ensuring that a criterion was
included only if cited as critical by multiple, independent, high-impact sources [23]. In addition, each
criterion’s relevance to assessment was evaluated to ensure that the literature explicitly linked the concept
to business model performance or success. Furthermore, this phase served as the data collection step for
the weighting model, establishing the theoretical frequency of each criterion (Section 3.6.1) to inform the
analytical hierarchy process (AHP) in Section 3.6.2.

3.2. Comparative analysis methodology

Following the literature review, a comparative analysis was selected as the primary research methodology.
Comparative analysis is a fundamental methodological tool in industrial engineering that is used to evaluate
distinct artefacts or processes against a standardised set of requirements. This definition aligns with the
literature, which describes comparative evaluation (analysis) in industrial engineering as a systematic
process in which methods are assessed against selected criteria to determine their ‘suitability’ [24]. This
methodology relies on a ‘comparison matrix’ and a ‘weighted procedure’ to establish a reference point for
selection. Accordingly, this study operationalises comparative analysis through multi-criteria decision
analysis (MCDA) [25] and gap analysis. The four selected BMI approaches were treated as distinct cases and
systematically evaluated within a weighted scoring matrix, populated by the validated criteria.

3.3. Comparative analysis process

To evaluate systematically the four selected BMI approaches against eight distinct criteria, a structured
and transparent procedure was developed. The following five-step approach ensured that the assessment
was comprehensive, replicable, and grounded in both quantitative evidence and qualitative validation:

1. Define measurable indicators (Section 3.5): The assessment process begins by decomposing the broad
criteria into tangible, observable indicators. These serve as a checklist to ensure consistent assessment
in different frameworks.

2. Establish criteria weights (Section 3.6): To determine objectively the relative importance of each
criterion, weights are derived using a quantitative content analysis of the literature, combined with
the AHP.

3. Execute hybrid scoring (Section 3.7): A dual-method scoring protocol is applied. First, automated
keyword density is calculated to measure theoretical coverage. Second, a qualitative validation is
performed to assess operational capability. These are combined to form a final hybrid performance
score.

4. Synthesise performance data (Section 4.1 and 4.2): The results of the scoring process are compiled
into detailed data tables. These areinclude the raw density metrics, qualitative justification matrices,
and the final hybrid scores. This step highlights the absolute performance strengths and weaknesses of
each approach, independent of their strategic weight.

5. Visualise and analyse strategic gaps (Section 4.3): A weighted gap analysis is performed by applying
the AHP weights to the performance deficits. This strategic diagnosis is visualised in a heatmap to
highlight critical discipline-related weaknesses immediately where high-importance criteria exhibit low
performance.

Evaluating these approaches against the eight validated assessment criteria established in Section 3.4
provided a robust basis for analysis, ensuring that key theoretical and practical dimensions were not only
addressed but also were grounded in triangulated scholarly evidence. With four approaches and eight
criteria, this study involved 32 evaluating instances, allowing for an in-depth comparison using diverse
methodologies. This number struck a balance between thoroughness and manageability, offering rich
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insights into the strengths and weaknesses of each approach while ensuring that the assessment remained
systematic and focused.

3.4. Assessment criteria

Based on the systematic review detailed in Section 3.1 above, eight recurring criteria were identified as
essential for assessing the effectiveness of BMI approaches. Each criterion captured a unique dimension of
business model success. Theoretical triangulation was applied, confirming that every selected criterion was
supported by multiple, independent, high-impact scholarly sources. Table 1 below defines these criteria,
outlines the motivation for each criterion’s inclusion, and lists the triangulated academic references that
grounded the assessment framework. By using this set of criteria, the study aimed systematically to reveal
the strengths, weaknesses, and potential gaps in prominent BMI approaches.

Table 1: Assessment criteria for BMI approaches

Criterion Definition Motivation for inclusion References
Value creation The capacity to generate and deliver ~ Recognised as a cornerstone of BMI, it [1], [26], [27],
value for stakeholders, defined as plays a vital role in driving competitive  [28], [29]
‘the sum of all values that can be advantage and ensuring strategic
appropriated by participants in positioning in dynamic markets.
business transactions’.
Differentiation Degree of distinctiveness in a firm’s Acts as a catalyst for value creation [13], [28],
value propositions and compared and serves as a foundation for [29], [30]

with competitors.

sustained competitive advantage by
ensuring uniqueness.

Adaptability Capacity to accommodate diverse Critical for navigating dynamic and [31, [31], [32]
industries, markets, and uncertain environments, ensuring that
organisational conditions by the approach remains effective in
modifying business models to fit varying market conditions and
emerging contexts. organisational contexts.
Financial Assessment of whether a business Essential for predicting profitability [30], [33],
feasibility model generates value in a way that and for safeguarding profits from [34], [35]

ensures its long-term financial
sustainability and profitability.

erosion, ensuring that innovation
translates into economic viability.

Iterative Use of mechanisms to explore, test, Reduces uncertainty and validates [11, [3], [27],
learning and refine approaches through trial- assumptions, enabling firms to [36], [37],
and-error learning and dynamic mitigate risks and continually to [38]
feedback loops. optimise business models based on
performance data.
Stakeholder The process of aligning and Enhances strategic coherence and [36], [39],
integration incorporating internal and external reduces conflict by ensuring that the [40], [41],
stakeholders into organisational business model aligns with evolving [42], [43]
processes to ensure ‘organisation- stakeholder expectations and values.
stakeholder fit’.
Risk The systematic identification and Enhances the predictability of success [2], [36], [44]
management addressing of uncertainties related by anticipating difficulties early and
to operational, financial, and balancing innovation risks against
strategic decisions. potential rewards.
Temporal The efficiency and effectiveness with  Prevents resource wastage on less [11, [6], [45],
efficiency which business models are promising ideas and accelerates [46]

developed, tested, and deployed.

market entry, which is indispensable
for competitiveness in evolving and
volatile industries.

3.5. Criteria indicators

To ensure a comprehensive assessment of the selected BMI approaches, each criterion was decomposed
into tangible, observable indicators. The measurable indicators served as a checklist to justify the scoring
allocation:

a. Value creation: Presence of specific steps for defining customer value co-creation; explicit mechanisms
for validating value propositions; evidence of value capture strategies.
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b. Differentiation: Inclusion of tools for analysing competitor models; specific focus on creating
‘inimitable’ assets; concrete steps to verify ‘uniqueness’.

c. Adaptability: Specific mechanism for pivot decisions; modularity in design to allow component
swapping; steps on responding to external shocks.

d. Financial feasibility: Integration of cost structure analysis; presence of revenue-modelling tools;
requirements for return-on-investment (ROI) or break-even analysis.

e. lIterative Learning: Explicit phases for prototyping; requirements for customer testing loops; steps for
data-driven validation.

f. Stakeholder integration: Mapping of internal/external stakeholders; mechanisms for gathering and
incorporating stakeholder feedback.

g. Risk management: Presence of a risk management framework; steps for identifying risks; mitigation
strategies embedded in the BMI process.

h. Temporal efficiency: Clear guidelines on process duration; tools for rapid prototyping; presence of
strategies to reduce bottlenecks.

3.6. Criteria weighting

Determining the relative importance of assessment criteria introduces subjectivity. To mitigate this, a
hybrid weighting methodology was used that combined quantitative content analysis with the AHP.

3.6.1. Quantitative content analysis

To derive objective inputs for the weighting model, this step was performed on a sample of 20 seminal
documents. This sample size exceeded the threshold for theoretical saturation (12-20 sources) established
by [54], ensuring the dataset represented a consensus of the BMI field. As detailed in Table 2, the sample
was grouped into three categories to ensure a balanced representation of consensus (reviews), definition
(theory), and operationalisation (performance).

Table 2: Source corpus for frequency analysis

Document category Role in analysis Selected sources

Literature reviews Provide aggregated consensus on dominant themes [3], [101, [16], [20]
from multiple studies, ensuring that the weights
reflect the broader ‘voice of the field’.

Seminal theoretical Establish core definitions and vocabulary of BMI. [11, [131, [15], [28], [29],

foundations [34], [36], [37], [38],
[43], [47]

Performance & Focus on the operational mechanisms of BMI. [9], [11], [14], [31], [45]

implementation studies

The total frequency of mentions (F;) for each criterion served as a proxy for its theoretical prominence. To
ensure that frequency counts captured the full theoretical scope of each criterion, a robust set of synonyms
and related terms was defined. Table 3 details the specific search strings used in the Python (v3.10) content
analysis algorithm, after the PyPDF2 library had been used to extract raw text from the source PDF corpus,
as well as the recorded frequency (F;) for each criterion. The Re library was used to account for lower- and
upper-case variations and to remove special characters.

Table 3: Search strings for criteria frequency analysis

Criterion Search strings Frequency
(Fy)
Value creation value creation; value; value proposition; customer value; revenue 516

stream; capture value; value capture; create value

Differentiation differentiation; unique; distinct; competitive advantage; 356
inimitable; rivals; competitors; market position

Adaptability adaptability; flexibility; pivot; dynamic; change; agile; resilience; 123
adaptation; response to change
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Criterion Search strings Frequency

(F3)
Financial financial; profit; cost; revenue; roi; return on investment; viability; 712
feasibility budget; margin; break-even; economic; profitability
Iterative learning  iterative learning; iterative; learning; prototype; experiment; trial; 499

test; feedback loop; pilot; discovery; validation

Stakeholder stakeholder; partner; collaboration; engagement; alignment; 472
integration cooperation; network; ecosystem
Risk risk; uncertainty; mitigate; mitigation; threat; failure; barriers 335
management
Temporal time; speed; efficiency; fast; rapid; deployment; schedule; lead- 558
efficiency time; pace; timing

3.6.2. The analytical hierarchy process

Traditional AHP - as a subset of multi-criteria decision analysis (MCDA), in which all criteria are important,
but some hold greater significance [25] - relies on subjective expert judgement to populate the pairwise
comparison matrix. In this study, these judgements were mathematically derived from the frequency data
to ensure reproducibility. A frequency ratio (R;;) was calculated for every pair of criteria:

Fi
Rij = F—] (1)

These ratios were mapped to Saaty’s 1-9 fundamental scale using the min-max normalisation formula
derived from [48] to determine the pairwise comparison matrix input (a;;):
Rj;

-1
a,-j=m(9—1)+1 (2)

where R, represents the maximum observed ratio in the dataset. This transformation ensured that the
criterion with the highest theoretical prominence received a rating of 9 (extreme importance) relative to
the lowest, with all other relationships scaled proportionally. The final criteria weights were calculated by
normalising the pairwise comparison matrix and computing the arithmetic mean of each row (the
eigenvector method), as defined by [49]:

=lyn _ %

Wi = Lj=1 S ay (3)
Table 4 presents the comprehensive AHP weighting model, displaying both the pairwise comparison matrix

and the calculated AHP weight (w;) for each criterion. To validate the logical consistency of the derived
weights, the consistency ratio (CR = %) was calculated, where Cl is the consistency index (/17::1%1%) and R/
is the random index for n = 8 criteria (RI = 1.41). The calculated CR was 0.0008, well below the threshold

of 0.010, confirming the mathematical validity of the weighting model.

Table 4: AHP pairwise comparison matrix and derived criteria weights based on F;

on -
(= < f_:
S| £ £ g2 228 2|52 B
c c | &8 | B2l ¢ |o5| & | 22| @
v (7] ] v '= 2 = E £ o o b3
[ o 2 c 2 < O o -5
3 = © T wn i\ X @ x €= o
© = o £ 3 [ sSe| B oE| T
> a < 32| = hE| & ol <
Value creation | 1.00 | 1.75 | 6.34 | 0.61 | 1.06 | 1.16 | 1.90 | 0.88 | 0.15
Differentiation | 0.57 | 1.00 | 4.16 | 0.37 | 0.60 | 0.65 | 1.10 | 0.51 | 0.09
Adaptability | 0.16 | 0.24 | 1.00 | 0.11 | 0.16 | 0.17 | 0.26 | 0.14 | 0.02
Financial feasibility | 1.63 | 2.67 | 9.00 | 1.00 | 1.71 | 1.85 | 2.88 | 1.46 ] 0.23
Iterative learning | 0.95 | 1.67 | 6.11 | 0.58 | 1.00 | 1.10 | 1.82 | 0.84 ] 0.14
Stakeholder integration | 0.87 | 1.54 | 5.74 | 0.54 | 0.91 | 1.00 | 1.68 | 0.77 ] 0.13
Risk management | 0.53 | 0.91 | 3.88 | 0.35 | 0.55 | 0.59 | 1.00 | 0.47 | 0.08
Temporal efficiency | 1.14 | 1.95 | 6.91 | 0.68 | 1.20 | 1.30 | 2.11 | 1.00 | 0.16
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3.7. Scoring of business model innovation approaches

To evaluate the performance of the selected BMI approaches against the assessment criteria, another
quantitative content analysis was used. This method derives performance metrics directly from the
foundational texts of each approach [4], [5], [6], [7]. To ensure both objectivity and contextual accuracy,
a hybrid scoring protocol was developed, combining automated text mining with qualitative validation.

3.7.1. Automated keyword density

In the first stage, the same Python-based algorithm as in Section 3.6.1 was used to calculate the raw
frequency of criterion-specific keywords in the foundational texts of each approach. To control for
document length bias (e.g., comparing book-length treatments with journal articles), raw frequencies were
converted into keyword density (D):

Fy;
D;; =3, x 1000 (4)

where Fj; is the frequency of criterion i in approach j, and W is the total word count of approach document
j. This metric represents the depth of theoretical coverage per 1000 words. To facilitate comparative
analysis, the density scores were normalised to a standard 0-1 scale using the min-max normalisation
technique described by [48]. This transformation rescaled the data, based on the minimum and maximum
density values observed in each BMI approach, rather than throughout the entire dataset. This method
ensured that the scoring reflected the relative internal priorities of each framework, independent of the
document’s total length or verbosity compared with others:
Dy—min (D))

max (Dj)-min (Dj)

Sauto -

(1.0-0.0)+0.0 (3)

where D;; is the keyword density for criterion i in approach j, and min (D;) and max (D;) are the minimum
and maximum density values observed for all criteria in approach j. This process assigned a score of 1.00
to the most emphasised criterion within a specific framework, and 0.00 to the least emphasised, allowing
for a standardised comparison of how each approach allocated its theoretical focus.

3.7.2. Qualitative validation

While keyword density provides an objective measure of theoretical coverage, it may overlook implicit
process steps or tools that do not rely on specific terminology. To ensure accuracy, the automated scores
(Sauto) Were supplemented by a manual qualitative assessment (S,,qn). Each approach was evaluated
against the observable indicators defined in Section 3.5, using a refined five-point rubric to capture nuance
as follows: 1.0 (explicit) - presence of dedicated tools or process phases addressing the criterion; 0.75
(strongly implied) - concept is a core theme but specific tools may be generalised; 0.5 (partial) - mentioned
or implied in the text but lacks specific instrumental support; 0.25 (weak/minor) - concept is mentioned
only as a peripheral note without integration; 0.0 (absent) - no evidence of the criterion in the process
workflow.

3.7.3. Hybrid scoring

The final performance score (Syinq) for each criterion was calculated as the arithmetic mean of the
automated and manual components. This hybrid method combines the objectivity of computational analysis
with the contextual nuance of expert review, ensuring a comprehensive assessment of each approach’s
capabilities:

SautotS.
Sfinal — uutaz man (6)

3.8. Gap analysis

To identify discipline-related weaknesses, the study used a weighted deficit model. This analysis quantified
the magnitude between an approach’s actual performance and the theoretical benchmark (Gj;;), weighted
by the strategic importance of each criterion:

Gi}' =w; X (1. 0- Sfinal,i]') 7
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where w; is the AHP weight of criterion i (derived in Section 3.6), Sfinq,; is the final hybrid performance
score of approach j for criterion i (0-1 scale), and 1.0 represents the theoretical ideal performance
benchmark. This produces a value where 0.00 indicates perfect strategic alignment (no gap), and higher
values indicate critical disconnects. A high gap score signifies an area where the discipline demands high
performance (w;), but fails to deliver (S¢inqyij)-

4. RESULTS

The application of the comparative analysis methodology yielded a comprehensive dataset evaluating the
performance of the four selected BMI approaches. This section presents the results of the scoring protocol,
followed by a comparative analysis of performance capabilities and a strategic gap analysis weighted by
criteria importance.

4.1. Scoring results

To ensure that the assessment was both objective and contextually accurate, scores were derived through
the three-stage hybrid protocol defined in Section 3.7.

4.1.1. Automated density scoring

Table 5 presents the results of the automated quantitative content analysis outlined in Section 3.7.1. The
values represent the ‘theoretical depth’ of each criterion in the foundational texts. The automated analysis
revealed that criteria such as value creation, adaptability, and iterative learning exhibited high saturation
in most frameworks, reflecting their centrality to BMI theory. However, the automated scoring also
highlighted potential gaps: financial feasibility received low density scores in several texts, suggesting that,
while these frameworks discuss value conceptually, they may lack specific terminology related to financial
modelling (ROI, margins, break-even).

Table 5: Automated quantitative scores (normalised 0-1)

Criterion BMI approach

Generic 4] | Cambridge | Five-phase
Value creation 3.11 (1.00) 2.86 (0.53) 6.17 (1.00) 4.32 (0.88)
Differentiation 0.67 (0.15) 0.93 (0.14) 0.18 (0.00) 1.22 (0.18)
Adaptability 2.45 (0.77) 4.46 (0.85) 1.82 (0.27) 4.86 (1.00)
Financial feasibility 1.33 (0.38) 1.43 (0.24) 3.27 (0.52) 2.03 (0.36)
Iterative learning 2.45 (0.77) 5.22 (1.00) 4.54 (0.73) 1.82 (0.32)
Stakeholder integration 0.44 (0.08) 4.97 (0.95) 3.27 (0.52) 2.70 (0.52)
Risk management 0.22 (0.00) 1.35 (0.22) 0.73 (0.09) 1.55 (0.26)
Temporal efficiency 0.22 (0.00) 0.25 (0.00) 0.54 (0.06) 0.41 (0.00)

4.1.2. Qualitative validation

To address the limitations of text mining, a manual qualitative validation was performed as described in
Section 3.7.2. Table 6 details the qualitative scores assigned to the BMI approaches, based on the
observable indicators checklist in Section 3.5. The qualitative validation revealed distinct gaps between
theoretical coverage and operational capability. The Cambridge BMI process had a high keyword density
for ‘financial feasibility’ (S .o = 0.52), and the manual review confirmed a lack of specific financial tools
in the process workflow, necessitating a downward adjustment. The 4l-framework’s focus on ‘out-of-the-
box thinking’ justified a perfect score for differentiation, even where specific keyword density varied.
These adjustments ensure that the final scores reflected the utility of the approach, not just its vocabulary.
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Table 6: Qualitative validation of BMI approaches

BMI approach

Criterion Generic 4]-framework Cambridge Five-phase

Value creation 0.75 Explicit design 1.00 Explicit mech- 0.75 Value is a core 1.00 Design phase
phase, steps remain anisms to identify and theme; specific mech- includes explicit tools
generalised. capture value. anisms are generalised. (Canvas) for defining

value.

Differentiation 1.00 Explicit com- 1.00 Ideation phase 0.50 Implied through 0.50 Market context
petitive analysis phases. focuses on out-of-the- sustainable value; lacks discussed, lacks specific

box thinking to explicit analysis steps. tools for inimitable
differentiate. assets.

Adaptability ~ 0.00 Static framework; 1.00 Includes explicit 0.00 No evidence of 0.75 Core theme during
no evidence of specific mechanisms for adjust- pivot mechanisms; the ‘manage’ phase, steps
mechanisms. ing design components. process concludes at are generalised.

launch.

Financial 0.75 Core theme during 0.50 Business case 0.25 Mentioned as 0.25 Mentioned as a

feasibility feasibility; no calcu- mentioned, no specific peripheral to environ- qualitative check without
lation tools provided. cost structure or ROl mental goals; no tools quantitative cost /

analysis tools. provided. revenue modelling tools.

Iterative 0.50 Prototyping men- 0.75 Trial-and-errorisa 1.00 Experimenting 0.50 Implied in the

learning tioned; lacks specific core  theme; lacks and piloting are distinct design philosophy; lacks
steps. specific steps. mandatory phases. explicit steps.

Stakeholder  0.00 No evidence of 1.00 Dedicated mech- 1.00 Stakeholder def- 0.50 Team assembly is

integration external stakeholder anisms for analysing inition is a distinct mentioned; lacks specific
mapping or feedback internal and external activity in Phase 1. mechanism.
mechanism. fit.

Risk 0.50 SWOT analysis is 0.50 Risk is discussed; 0.00 No risk man- 0.00 No evidence of a

management implied; dedicated lacks a dedicated tool. agement or steps for formal risk framework or
framework is absent. identifying failure steps for mitigation.

modes.

Temporal 0.00 No evidence of 0.00 No evidence of 0.00 No reduction 0.25 Rapid adaptation is

efficiency specific timing or speed tools; Iterative nature is strategies; complex 8- mentioned; lacks clear
tools. time intensive. step process slows process duration guide-

market entry.

lines.

Note: Values in each cell indicate the criterion score, followed by a brief justification. Scores range from 0 = no
evidence to 1 = full evidence.

4.1.3. Final hybrid performance

The final performance scores (Sfinq) for each criterion were calculated as the arithmetic mean of the

automated (S,ut0) and manual (S,,.,) assessments. These values served as the definitive inputs for the
comparative analysis. The final unweighted hybrid scores are visualised directly in the performance
heatmap presented in Figure 1 below.

4.2. Comparative performance analysis
Figure 1 illustrates the comp-arative performance of the four BMI approaches, based on the final hybrid
scores (Sfinqr)- The heatmap is clustered to group visually regions of similar per-formance, highlighting

distinct functional strengths and systemic weaknesses. The analysis reveals three distinct perfor-mance
patterns:
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Figure 1: Comparative heatmap of unweighted hybrid performance scores

4.2.1. Universal strengths

All four approaches demonstrated exceptional capability in value creation, with scores ranging from 0.76
(41) to 0.94 (five-phase). This confirmed that the primary focus of current BMI methodology is the
conceptualisation of the value proposition. Iterative learning proved a strong suit for most frameworks,
particularly in the scores of 0.86 (Cambridge) and 0.88 (4l), indicating that trial-and-error learning is well
ingrained in modern approaches.

4.2.2. Methodological divergence

Significant variation was observed in how frameworks handled external dynamics. Some approaches
excelled in adaptability, with scores of 0.88 (five-phase) and 0.92 (4l), showing that these approaches
provide clear mechanisms for pivoting; while others revealed more rigid designs, with scores of 0.14
(Cambridge) and 0.38 (generic), indicating the prioritisation of other areas ahead of dynamic adaption
abilities. Stakeholder integration showed high scores of 0.76 (Cambridge) and 0.97 (4l), positioning these
approaches as highly networked tools, and contrasting moderate and low scores of 0.51 (five-phase) and
0.04 (generic), revealing the internal-centric focus of these approaches.

4.2.3. Systemic weaknesses

Both differentiation and financial feasibility displayed low-moderate performances, with scores ranging
from 0.25 to 0.58 and from 0.31 to 0.57 respectively for all approaches for these criteria. The analysis did,
however, identify a universal lack of performance in execution constraints. Temporal efficiency revealed
a discipline-related blind spot, with scores of 0.00 (generic, 4l), 0.03 (Cambridge) and 0.12 (five-phase),
indicating that none of the evaluated approaches provide adequate tools for rapid prototyping or reducing
time-to-market. Risk management was also consistently weak, with scores of 0.05 (Cambridge), 0.13 (five-
phase), 0.25 (generic) and 0.36 (4l). This suggests that, while these frameworks are effective at designing
desirable models, they lack the rigour to mitigate operational risks before, during, and after launch.

4.3. Comparative gap analysis

While the performance analysis (Figure 1) highlights functional capabilities, it does not account for the
strategic importance of each criterion. To identify critical discipline-related weaknesses, a weighted gap
analysis (as described in Section 3.8) was performed. Figure 2 visualises these deficits, calculated as the
product of each criterion’s AHP weight and the approach’s performance shortfall (G;;). In this clustered
heatmap, red (high values) indicates a critical failure in a high-priority area, while green (low values)
indicates successful alignment with strategic requirements. The gap analysis reveals three tiers of
discipline-related maturity.
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Figure 2: Gap analysis heatmap of weighted performance deficits
4.3.1. Strategic alignment

Weighted deficits for adaptability and value creation are negligible, ranging from 0.00 to 0.02 and 0.01 to
0.04 respectively for all approaches. Irrespective of the weights of the two criteria (w; = 0.15 and w; =
0.02), the approaches deliver sufficient performance to close any gaps. This indicates discipline-related
saturation: regardless of the specific framework chosen, practitioners could expect robust, alignment-
focused support for designing adaptable value propositions.

4.3.2. Divergent or partial alignment

The middle tier reveals inconsistencies where specific frameworks fall short of strategic requirements.
Iterative learning (w5 = 0.14) is generally well supported, with weighted deficits of 0.02 (4l, Cambridge)
and 0.05 (generic). The five-phase process shows a moderate gap (0.08), suggesting a misalignment where
the framework’s mostly linear structure does not satisfy the high theoretical demand for cyclical validation.
Both differentiation and risk management show consistent moderate deficits, with ranges of 0.04 to 0.07
and 0.05 to 0.08 respectively observed across all approaches. While the strategic weights for these two
criteria are moderate (w, = 0.09 and w, = 0.08), the persistence of these gaps indicates that these
concepts are frequently treated as descriptive themes rather than as operational steps that are supported
by competitive analysis or risk mitigation tools. A sharp contrast in weighted deficits is evident for
stakeholder integration. The weighted deficits of 0.00 (4l) and 0.03 (Cambridge) show that some
frameworks successfully address this criterion, while others do so only moderately, with a deficit of 0.06
(five-phase). Despite the criterion’s moderate weight (wg = 0.13), a weighted deficit of 0.12 (generic) is
still evident, identifying a specific risk for practitioners using this BMI process: while robust in design, it
fails to meet the weighted importance of stakeholder co-creation.

4.3.3. Critical deficits

The most significant finding is the presence of universal, high-magnitude deficits in execution-oriented
criteria. Temporal efficiency exhibits the highest weighted deficits for all approaches, with a range of 0.14
to 0.16. Despite having a moderately high theoretical weight (wg = 0.16), the near-total absence of
execution tools magnifies this into a critical strategic deficit. The discipline systematically lacks
mechanisms for rapid deployment, creating a bottleneck for innovation in volatile markets. Similarly, all
four approaches show significant gaps that range from 0.10 to 0.16 for financial feasibility. Given the high
strategic priority of the criterion (w, = 0.23), this represents a systemic execution blind spot. The analysis
suggests that current BMI theory is effective at conceptualising value but critically deficient in providing
the financial validation tools needed to ensure economic viability prior to launch.

5.  DISCUSSION

The comparative analysis culminates in a distinct diagnosis of the field. The gap analysis demonstrates that
the focus of BMI research must shift. The challenge is no longer design-oriented (value creation /
adaptability), which is well-supported, but execution-related (temporal efficiency / financial feasibility),
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which remains critically underdeveloped relative to its importance. The disconnect between designing a
model and operationalising it frames the discussions that follow on future enhancements, limitations, and
theoretical implications.

5.1. Implications for future enhancements

To bridge the ‘design-reality’ gap, future research could explore the integration of Al as a transformative
enhancer. Addressing the deficit in financial feasibility, Al-driven predictive analytics could replace
qualitative ‘sensing’ with data-driven simulation of revenue streams under uncertainty, enabling
continuous monitoring [50]. To resolve the failure in temporal efficiency, generative Al offers the potential
to automate prototyping, accelerating development cycles without sacrificing thoroughness [51]. For
approaches lacking stakeholder integration, such as the generic BMI process, natural language processing
(NLP) could facilitate dynamic stakeholder sentiment analysis [52]. By automating the synthesis of market
feedback, NLP would not only ensure continuous organisation-stakeholder fit, but would also directly
address temporal inefficiencies by replacing manual analysis with rapid algorithmic processing [53].

5.2. Research limitations

In interpreting these findings, two methodological limitations are acknowledged. First, the quantitative
content analysis relies on keyword density as a proxy for theoretical depth. While a robust synonym
dictionary and manual qualitative analysis was used, this method may underrepresent approaches that use
non-standard terminology to describe core concepts. Second, the AHP weights were derived from academic
discourse. This assumes that the frequency of mentions equates to importance, reflecting the priorities of
the scholarly community regarding the BMI field, which may not perfectly mirror the practical constraints
of industry practitioners. Future research could validate these findings by conducting AHP surveys with
industry experts.

5.3. Conclusion

This study advances BMI research by establishing the first systematic assessment framework grounded in a
hybrid AHP-scoring protocol. By moving beyond subjective comparison to a mathematically grounded
diagnosis, the research reveals critical performance gaps that challenge the current reliance on purely
descriptive terminology, thus making a valuable theoretical contribution.

The results confirm that the discipline has achieved theoretical saturation in value creation but has
shortcomings in execution-related criteria such as financial feasibility and temporal efficiency. The generic
and Cambridge BMI processes are best suited to static environments that prioritise design thoroughness,
whereas the 4l-framework and the five-phase process offer superior dynamic capabilities, with the 4I-
framework also extensively integrating stakeholders. Ultimately, the universal deficit in financial and
temporal tools highlights an urgent need to transition BMI from a qualitative to a quantitative science,
leveraging emerging technologies to operationalise the business model.
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