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Abstract

Fleet management systems (FMS) have developed from simple tracking solutions into
advanced digital environments that combine telematics, artificial intelligence (AI),
analytics, and autonomous systems. As the level of innovation intensity in the industry
rises, the relationship between technological intensity, implementation costs, and
economic value has not been adequately investigated. Current studies usually focus
on engineering or specific financial aspects, failing to provide a comprehensive
comparison framework that could assess diverse solution types.

This thesis aims to fill this research gap by creating a comprehensive empirical
database of 59 fleet management solution vendors operating in different technological,
functional, and geographical environments. Each firm has been examined
systematically according to a set of feature-level parameters, such as hardware
architecture, software paradigm, Al usage, integration needs, organizational effects,
pricing model, target users, and business model design.

Based on this data set, three composite indices were developed: a Cost Index that
evaluates the implementation complexity of hardware, software, integration, and
organizational factors; a Return on Investment (ROI) Index that measures operational,
risk-related, capital efficiency, compliance, and productivity drivers; and an
Innovation Index that assesses technological novelty, data maturity, and business
model innovation. A normalized five-point benchmarking scale was used to facilitate
Cross-case comparisons.

The empirical study plots firms on ROI-Cost and Innovation-Cost matrices and uses
an Innovation-Cost efficiency ratio to highlight structural patterns and strategic
clusters. The findings show that the ecosystem is layered, not linear. While capital-
intensive frontier technologies are characterized by high innovation and high
implementation costs, some software and platform-based solutions demonstrate high
innovation intensity with relatively low-cost indices. This suggests that innovation is
not necessarily capital-intensive; its economic viability depends on its architectural
properties and scalability.

Key-words: Fleet Management Systems; Innovation Intensity; Return on Investment;
Digital Transformation; Multi-Criteria Analysis; Al in Logistics.
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Abstract in italiano

I sistemi di Fleet Management (FMS) si sono evoluti da semplici soluzioni di
tracciamento a ecosistemi digitali avanzati che integrano telematica, intelligenza
artificiale (Al), analisi dei dati e sistemi autonomi. Con l'aumento dell'intensita
innovativa nel settore, la relazione tra complessita tecnologica, costi di
implementazione e valore economico non e stata ancora adeguatamente indagata. Gli
studi esistenti tendono a concentrarsi su aspetti ingegneristici o su singoli indicatori
finanziari, senza offrire un quadro comparativo integrato capace di valutare archetipi
eterogenei di soluzioni.

La presente tesi intende colmare tale lacuna attraverso la costruzione di un database
empirico strutturato composto da 59 fornitori di soluzioni di fleet management
operanti in contesti tecnologici, funzionali e geografici differenti. Ciascuna azienda e
stata analizzata in modo sistematico sulla base di parametri a livello di caratteristiche
specifiche, tra cui architettura hardware, modello software, livello di utilizzo dell’Al,
requisiti di integrazione, impatti organizzativi, struttura di pricing, utenti target e
configurazione del modello di business.

A partire da questo dataset sono stati sviluppati tre indici compositi: un Cost Index,
che valuta la complessita di implementazione in termini di hardware, software,
integrazione e fattori organizzativi; un Return on Investment (ROI) Index, che misura
driver di valore legati a efficienza operativa, riduzione del rischio, efficienza del
capitale, conformita normativa e produttivita; e un Innovation Index, che analizza
novita tecnologica, maturita nell’utilizzo dei dati e innovazione del modello di
business. E stata adottata una scala normalizzata a cinque livelli per consentire il
confronto tra casi differenti.

L’analisi empirica posiziona le aziende all'interno di matrici ROI-Cost e Innovation-—
Cost e utilizza un rapporto di efficienza Innovation—-Cost per evidenziare pattern
strutturali e cluster strategici. I risultati mostrano un ecosistema stratificato piuttosto
che lineare. Sebbene le tecnologie frontier ad alta intensita di capitale presentino
elevati livelli di innovazione e costi di implementazione altrettanto elevati, alcune
soluzioni software e platform-based dimostrano un’alta intensita innovativa associata
a indici di costo relativamente contenuti. Cio suggerisce che l'innovazione non e
necessariamente capital-intensive; la sua sostenibilita economica dipende dalle
caratteristiche architetturali e dalla scalabilita della soluzione.

Parole chiave: Fleet Management; Intensita dell'Innovazione; Return on Investment;
Trasformazione Digitale; Analisi Multi-Criterio; Intelligenza Artificiale nella Logistica
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1 Introduction

1.1. Background and Research Motivation

Fleet management can be defined as the coordinated administration of commercial
vehicle fleets in an attempt to optimize efficiency, minimize costs, and ensure safety
and regulatory compliance. Fleet management activities include vehicle tracking,
maintenance, fuel management, driver performance, route optimization, and, more
recently, data analytics. As transportation infrastructure expands and logistics become
more complex.

Fleet management systems (FMS) have grown from simple tracking solutions to
complex digital solutions that combine telematics, analytics, artificial intelligence (AI),
and even autonomous systems. As logistics networks become more complex and
extensive, fleet management solutions have begun to impact cost management, safety,
sustainability, and decision-making.

But the pace of technological diversification has also made it more difficult to compare
solutions across the industry. Solutions now range from software-only platforms to
hardware-focused autonomous solutions, from EV charging infrastructure to Al-based
safety analytics platforms. The pace of innovation intensity has increased across the
industry, but its correlation with implementation cost and economic value has become
increasingly unclear.

This thesis seeks to fill this analytical gap through an empirical investigation.

1.2. Empirical Scope and Database Construction

The empirical basis for this research is an original database of 59 fleet management
solution providers, developed specifically for this research. The database was created
through a systematic analysis of publicly available sources, such as company
documentation, articles, technical descriptions, case studies, and product
specifications.

The companies selected for this analysis represent a broad range of technological and
organizational complexity, including:

e Fleet analytics and management platforms

e Telematics and vehicle monitoring systems
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Autonomous driving and advanced driver assistance solutions
Route optimization and logistics decision-support tools
Safety and driver behavior monitoring systems

Electric vehicle (EV) fleet and charging infrastructure providers

Geographically, the data set represents a worldwide market environment, with a
strong presence in North America and Europe, and selected firms in the Asia-Pacific
regions. The aim was not statistical representation, but structural diversity.

For each firm, several characteristics were methodically documented and coded,
including:

Company name

Company category (e.g., software, telematics, EV, etc.)
Geographical area

Company type (e.g., established, public, startup)
Description

Launch year

Vehicle type (e.g., commercial heavy, commercial light, construction
equipment, etc.)

Business Strategy Description

Benefit Priority (e.g., safety, cost reduction, risk reduction, etc.)
Technology Type (e.g., Al, Iot, autonomous driving, etc.)

Smart Functionality (e.g., predictive routing, real-time driver coaching)
Target user (e.g., Fleet manager, safety manager)

Progress (e.g., Launched, Pilot)

Integration Architecture (e.g., aftermarket Hardware, OEM embedded)

Pricing Model (e.g., SaaS subscription, Pay-Per-Use)

Such observations at the feature level provided the basis for building normalized
indices of cost, return on investment (ROI), and innovation intensity. The database
thus serves not only as a list of firms but also as a tool for analysis that allows for cross-
case comparison.
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1.3. Research Objective and Analytical Approach

Building on this empirical foundation, the objective of the thesis is to examine how
implementation cost relates to innovation intensity and economic value within
heterogeneous fleet management systems.

To achieve this objective, the study develops three composite indices:

e A Cost Index, capturing hardware, software, integration, and organizational
implementation dimensions.

e An ROI Index, reflecting operational savings, risk reduction, capital efficiency,
compliance enablement, and productivity effects.

e« An Innovation Index, measuring technological novelty, data utilization
sophistication, and business model innovation.

All indices are constructed using transparent benchmarking criteria and applied
consistently across a sample of 20 analyzed companies.

The empirical analysis then plots all the sample companies within:
e A ROI-Cost matrix, analyzing value for the cost of implementation friction.

e An Innovation-Cost matrix, investigating the structural trade-off between
innovation and complexity.

e Cross-case and cluster analysis to find strategic configurations.

Instead of forecasting financial outcomes, the study seeks to uncover structural
patterns and efficiency boundaries in the fleet management industry.

The remainder of this thesis is structured as follows.

e Chapter 2 describes the research design, including database construction,
feature-level coding, benchmarking criteria, and the development of the Cost,
RO, and Innovation indices.

e Chapter 3 presents the analysis and empirical results, including descriptive
analysis of the dataset, matrix positioning (ROI-Cost and Innovation—-Cost),
and cross-case cluster identification.

e Finally, Chapter 4 discusses the key findings, theoretical implications,
limitations, and directions for future research.

1.4. Research Gap & Theoretical Contribution

Existing research tends to be mostly siloed, with each attempting to study either the
engineering of autonomous trucks or the economics of freight platforms. There is an
absence of comparative frameworks that can evaluate 'High-Tech/High-Cost' models
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(such as Autonomous) against 'Low-Tech/High-Agility' models, like Gig Platforms, on
a normalized efficiency scale.

This thesis covers this gap by proposing an Innovation-Efficiency Matrix. By
quantifying qualitative factors like 'Organizational Cost' and 'Tech Novelty', this
research enables a new way of visualizing the trade-off between innovation intensity
and operational efficiency.



2 Research Design & Methodology

2.1. Research Objective and Methodological Positioning

The purpose of this chapter is to highlight and explain the methodological approach
used to analyze the relationship between innovation intensity, implementation costs,
and return on investment (ROI) in fleet management systems. Due to the diversity of
technology, business models, and organizational practices involved within the larger
ecosystem of fleet management, this research takes an exploratory approach to
research methodology, as opposed to a predictive approach.

This research is guided by two central questions:

RQ1: How do different fleet management solution archetypes compare in terms of cost
structure and value creation (ROI) within a multidimensional evaluation framework?

RQ2: How does innovation intensity relate to implementation cost in fleet
management systems?

The first research question is based on a comparative approach. The aim is to examine
how heterogeneous solution archetypes position themselves along a normalized
framework, which includes both cost and value aspects. While the focus is not to
estimate the financial performance of individual firms, it is rather to establish relative
patterns of value creation across different technological and business model
configurations.

The second research question is based on the structural relationship between
innovation intensity and implementation cost. Through an analysis of the level of
technological sophistication and the differences in cost complexity, it is possible to
establish positioning patterns, trade-offs, or clusters in the market.

In sum, the research design is defined as exploratory market-level research aiming to
discover structural configurations rather than test causal hypotheses. By comparing
heterogeneous fleet management solutions in a unitary analytical framework, the
research contributes to a more differentiated understanding of innovation in this
ecosystem, both as a source of implementation complexity and as a mechanism of
value creation.
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2.2. Research Strategy and Overall Design

The research design follows a multi-stage approach, combining both theoretical and
empirical exploration. The research strategy is built in an orderly fashion, making sure
that a logical coherence is achieved between the formulated research questions, the
collected data, and, finally, the outcomes of the analysis. The research method, as a
process, involves an unfolding sequence of five stages.

First, a detailed literature review was conducted to understand the theoretical
foundation of fleet management systems, with focus placed on the associated costs,
innovation processes, and the measurement of ROI. This stage helped in the selection
of critical analysis parameters, including the limitations of traditional evaluations.

Second, a dataset of providers of fleet management solution was developed to be used
as the basis of this study, which was constructed to be maximally heterogeneous in
terms of their technological architecture and business models, rather than statistically
representative.

Third, the abstract theoretical constructs of cost, ROI, and innovation were turned into
theoretical dimensions based on insights gained from the literature. This created a
means to compare the solutions, which would not normally be comparable.

Fourth, normalization of a scoring and indexing method was utilized to assess relative
differences between these cases. This allowed researchers to formalize qualitative and
semi-quantitative information in structured numerical form.

Finally, cross-case comparison and recognition techniques were leveraged to reveal
clusters, trade-offs, and efficiency frontiers from the dataset. The results obtained from
these analysis techniques are used for the empirical research presented in Chapter 4 of
this dissertation manuscript.

2.3. Dataset Construction and Case Selection

2.3.1. Unit of Analysis

The unit of analysis for the research is not focused on the firms or individuals that have
adopted the technology, but rather on the fleet management solution providers. This
is because it is essential in comparing various technological and business
configurations offered in fleet management.

The concept of fleet management solutions extends beyond the technical aspects,
including pricing, integration, and organizational aspects. The focus on solution
providers, therefore, can bring out a more overall approach in understanding how
innovation is packaged in the market.
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2.3.2. Case Selection Criteria

The sampling logic is consistent with a purposive sampling approach, targeting
diversity in the fleet management domain. The inclusion criteria for the selection of
the case were as follows:

e The solution needs to be implemented in a business setting.

e The core product must be related to addressing fleet/logistics-related operational
issues.

e Documentation: Sufficient public documentation must exist in the form of
product description documents, case studies, or white papers.

e The solution also has to represent a distinct technological or business archetype,
such as software platforms, marketplaces, hardware-centric systems, or
autonomous systems.

e Geo-Diversity: There should be a geographic diversity incorporated into the

dataset to avoid any "market-specific

A final sample of twenty fleet management solution providers was selected based on
these characteristics. The relative limitation number of the sample is a reflection of the
depth-oriented nature of the analysis, as well as the objective of maximizing
heterogeneity rather than statistical generalization.

2.3.3. Dataset Structure

The data set was created based on various publicly available secondary sources, and
itis structured using a spreadsheet format. The data set represents cases that have been
documented based on a structured schema that provides information on context, costs,
ROI factors, and innovation.

The data set serves more as a research instrument than a data store. The format makes
it extremely useful for cross-case comparisons across normally individually examined
aspects within the literature.

2.4. Variable Definition and Operationalization

2.4.1. Cost Dimension

In terms of fleet management innovation, cost does not only mean the cost of
acquisition or any direct financial expenditure. Prior literature on Total Cost of
Ownership (TCO), digital transformation, and technology adoption have all
consistently demonstrated that cost of implementation is multidimensional including
both tangible intangible costs associated with system implementation.



10 2| Research Design & Methodology

In this regard, the construct of cost in this research is defined as an implementation
friction index, which is a measure of the overall complexity associated with
implementing a fleet management solution in an organization. Based on the findings
of the literature review, four dimensions of cost can be identified: Four cost
components are operationalized:

e Hardware Cost, which accounts for the capital requirements, complexity, and
installation intensity of the devices.

e Software Cost, which accounts for the recurring subscription and licensing
models, and the analytical services.

e Integration Cost, which accounts for the technical embedding, API connectivity,
ERP/TMS interoperability, and data migration requirements.

e Organizational Cost, which accounts for the training, behavioral adaptation,
workflow redesign, labor resistance, and governance adjustments.

Overall, the four components capture the full span of the economics, technicalities, and
human dimensions of the implementation process. The construct, therefore, extends
beyond the conventional realm of financial accounting and focuses on the structural
burden of the innovation implementation.

Equal weighting on the components is used, and this ensures that no subjective bias
arises from the relative weights assigned to the components in the absence of specific
stakeholder utility functions. The objective of the index is comparative rather than
predictive, highlighting relative positioning across heterogeneous cases.

2.4.2. Return on Investment (ROI) Dimension

The conventional approach to measuring ROl in the literature of fleet management has
been based on direct fuel cost savings or maintenance cost reductions. However, recent
researches suggest that the value creation in digital fleet ecosystems also includes risk
mitigation, capital efficiency, compliance enablement, and productivity gains, beside
the cost savings.

Therefore, in the context of the this study, the ROI has been conceptualized as a multi-
dimensional value creation index consisting of the following five dimensions:

e Operational Cost Reduction, which includes fuel cost savings, maintenance
optimization, and efficiency gains.

e Risk and Liability Reduction, which includes accident prevention, insurance
mitigation, and disruption avoidance.

e Capital Efficiency — which includes improvements in the utilization of assets,
fleet optimization, and the optimization of the asset lifecycle.

e Compliance and Sustainability Enablement, which includes covering
regulatory adherence and ESG-related value.
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e Productivity and Utilization Gains — which includes workflow automation and
administrative efficiency improvements.

This form of operationalization recognizes that some benefits are indirect,
probabilistic, or strategic in nature, rather than immediately financial. The aggregation
of these different dimensions enables the ROI index to reflect both the tangible and
strategic sources of value.

Equal weighting is once more used in order to maintain neutrality across the different
value types and avoid bias towards financial savings. The index is designed for
comparing value intensity for different solution archetypes, rather than net present
value for individual firms.

2.4.3. Innovation Dimension

Innovation in fleet management system technologies is often conceived as a
unidimensional construct, with technological novelty being the only dimension of
innovation. However, as supported by recent literature in cyber-physical systems
(CPS), analytics maturity, and servitization confirm that innovation is
multidimensional.

To disentangle technological novelty from business model transformation, the
Innovation construct is represented by three orthogonal dimensions:

e Technological Novelty, representing hardware architecture, Al adoption,
sensors integration, and autonomy.

e Data Utilization Maturity, representing the level of data being transformed into
descriptive, predictive, or prescriptive intelligence.

e Business Model Innovation, representing a move away from traditional
product-based revenue streams toward platform, ecosystem, or outcome-based
models.

This decomposition ensures that firms with strong hardware but low analytical
complexity are differentiated from firms with strong data intelligence and low
physical assets.

Innovation is treated as an input variable, impacting cost structure and value-creating
opportunities. Innovation is not viewed as performance; it’s viewed as the intensity of
the innovation within the system architecture.

2.5. Scoring Logic and Normalization Approach

2.5.1. Rationale for a Scoring Model

Although the direct financial comparison between the fleet management service
providers is limited due to a lack of availability of standard cost and performance data
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among the service providers, the research has applied the relative scoring method
based on MCDA that ensures greater comparability and methodological consistency.

The nature of the scoring model is to approximate relatively, rather than to estimate
absolute financial outcomes, which is perfectly consistent with the nature of an
exploratory research methodology. This approach is also perfectly consistent with
previous studies utilizing multi-criteria decision analysis in environments where data
opaqueness is significant.

2.5.2. Scoring Scale

Each score on the five-point scale is anchored to explicit qualitative benchmarks
reflecting increasing levels of technological intensity, implementation complexity, or
value impact. These benchmarks were derived from industry practices and academic
literature and applied consistently across all cases. The scoring does not claim absolute
accuracy; instead, it ensures transparency and replicability of the comparative logic
applied throughout the analysis. For instance, within the hardware cost dimension, a
score of 1 corresponds to solutions requiring no dedicated hardware, while higher
scores represent progressively more complex and capital-intensive sensor
architectures. The full benchmarking criteria for all dimensions are provided in
Appendix A. Detailed company-level scoring rationales and index construction
examples are provided in Appendix B.

2.5.3. Index Construction

For every case, composite indices were used, computed by taking the average value
from scores related to specific relevant components. The indices included a Cost Index,
ROI Index, and Innovation Index.

In addition, the Innovation-Cost Efficiency Ratio was proposed to reflect the
relationship between innovation intensity and cost of implementation. This ratio
would offer a simple way to measure the efficacy of transforming innovation into
value against the cost of implementation.

2.6. Analytical Techniques

The analysis is based on descriptive and comparative approaches that are appropriate
for exploratory research. Such approaches include descriptive statistics and two-
dimensional matrix visualization, and cross-case comparison.

Instead of inferential statistical methods, pattern recognition and strategy-based
interpretations of the data are used in this analysis, This approach enables the
identification of clusters and trade-offs, and efficiency frontiers in the dataset.
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2.7. Validity, Reliability, and Limitations

Construct validity is guaranteed by being well-rooted in established academic
literature and through transparent operationalization of abstract concepts. Internal
consistency is observed by using uniform scoring criteria across all cases.

Reliability is ensured by the explicit documentation of scoring logic and dataset
structure, so that future researchers can repeat or extend the analysis.

The study is burdened with various limitations. First, the use of secondary data
introduces subjectivity; second, the analytics are representative of a point in time and
not longitudinal dynamics. Lastly, results are not financial validation at the firm level.
These limitations inherently apply to exploratory market-level research and do not
undermine the comparative insights developed.






15

3 Quantitative Analysis & Empirical
Results

3.1. Overview of the Empirical Dataset

The quantitative analysis conducted in this chapter has been based on a structured
dataset, which has been constructed to operate within the methodological framework
provided in Chapter 3. The structured dataset generated a list of 59 companies that
specialize in the provision of fleet management solutions. All the companies were
analyzed based on three overall dimensions: the Cost Index, the Return on Investment
(ROI) Index, and the Innovation Index.

The dataset indicates a high degree of diversity in terms of technological architecture
and business model configuration, and the target markets they aim to. The dataset
includes software-based fleet management systems, digital platforms and
marketplaces, hardware-driven telematics companies, energy-centric and electric
vehicle solutions, and autonomous and deep-tech solutions. The diversity in the
dataset is deliberate to correspond to the nature of the present research.

Instead, this dataset has been structured to analyze structural differences in the Fleet
Management ecosystem. Here, the analysis aims to identify relative patterns and
positioning among all 59 different companies, without sub-sampling or case exclusion
in quantitative results.

3.2. Dataset Characterization and Market Context

Clearly, before loking closely at the investigation of the relational characteristics
between cost, return, and innovation, it is necessary to first establish the nature of the
overall dataset. In the following sub-sections, several descriptive figures will be
provided which establish the context for the overall set of 59 fleet management
solution providers by way of geographic location, primary overall functional
orientation, as well as the degree to which technology and user profile targeted. These
figures should be considered illustrative background rather than explanatory.

The building of the database was based solely on publicly available secondary sources
such as company websites, technical information, industry reports, and press releases.
This means that the process of identifying the companies is affected by the level of



3| Quantitative Analysis & Empirical
16 Results

information transparency and availability across the regions. For example, European
and North American companies are likely to have more information available to the
public, which may have increased their representation in the database. As a result, the
geographical distribution of the sample reflects information availability rather than a
statistically balanced global representation.

3.2.1. Distribution by Primary Functional Category

Primary Functional Category v

B Autonomous Driving and Advanced
Driver Assistance Systems (ADAS)
Providers

B Electric Vehicle (EV) Fleet and
Charging Infrastructure Solutions

M Fleet Analytics and Management
Platforms

B Fleet Telematics and Vehicle
Monitoring Systems

B Route Optimization and Logistics
Decision Support Systems

B Safety, Driver Behavior, and Risk
Monitoring Systems

Figure 3-1 Distribution of the 59-company database by primary
functional category

Figure 4.1 shows the distribution of the 59 companies in terms of their primary
functional category. Solutions clustering in the category of Fleet Analytics and
Management Platforms are most notable, accounting for roughly half of the total
count. Fleet Telematics and Vehicle Monitoring Systems form the next largest cluster.
Smaller shares were observed for Autonomous Driving and ADAS Systems, Route
Optimization and Logistics Decision Support Systems, Safety and Driver Behavior
Monitoring Systems, as well as Electric Vehicle Fleet and Charging Infrastructure
Solutions.

Moreover, the fact that analytics-oriented platforms dominate indicates the fact that
data-driven fleet management is now the structural core of the industry, with solutions
less concerned with traditional hardware or tracking vehicles. Lastly, there is also a
presence of autonomous/EV-focused solutions, though these make up a smaller
proportion. This highlight that the technological frontier that fleet management
solutions by extension are evolving towards.

This functional heterogeneity confirms the need for normalized, multi-dimensional
comparative analysis. For example, direct financial benchmarking between these
different types of solutions would not be appropriate without normalization for
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differences in technological scope, complexity of implementation, and mechanisms for
value creation.

Sum of Num

Primary Functional Category "

B Autonomous Driving and Advanced Driver
Assistance Systems

M Fleet Analytics and Management Platforms

H Fleet Telematics and Vehicle Monitoring
Systems

W Route Optimization and Logistics Decision
Support

B Safety, Driver Behavior, and Risk Monitoring
Systems

Figure 3-2 Distribution of the 20-company analytical sample by primary
functional category

Figure 4.2 shows the distribution of the analytical reference sample of 20 companies
used for scoring model analysis, matrix positioning, and cross-case analysis. As
opposed to Figure 4.2, which shows the overall database of 59 companies, this sample
is a subset of the overall database and represents the structured cases that are selected
for in-depth comparative analysis.

In the analytical sample, Fleet Analytics and Management Platforms continue to be the
largest category, comprising 50% of the cases. Route Optimization and Logistics
Decision Support Systems and Fleet Telematics and Vehicle Monitoring Systems come
next, with Autonomous Driving and ADAS solutions also being included. Safety-
oriented solutions are included in a lower proportion of the sample.

Relative to the full database, the analytical sample slightly highlights innovation-
intensive and structurally differentiated types of solutions. This intentional selection
serves the purpose of the research study, to assess differences in innovation intensity,
implementation complexity, and strategic positioning on a balanced but in the same
time meaningful subset.

The difference between the full database (n = 59) and the analytical sample (n = 20)
helps to ensure methodological transparency and the definition of the reference
population for the subsequent matrix and efficiency analyses.
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3.2.2. Al Adoption Across Functional Categories
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Figure 3-3 Al adoption by primary functional category for the 20-company analytical sample

Figure 4.3 shows the adoption of Al technology in the primary functional categories of
the 20 company analytical sample. The figure shows the absolute number of
companies that have adopted Al technology and the percentage adoption rate in each
category.

The integration of Al is universal in the Fleet Analytics and Management Platforms,
where all 10 companies (100%) integrate machine-learning-based optimization,
predictive maintenance, or automated decision-support capabilities. This is a
reflection of the structural role of data-driven analytics in this market. The solutions in
this market segment are, by definition, built around data processing and optimization
logic; hence, Al is not an optional improvement but a structural element.

This is also the case in Autonomous Driving and Advanced Driver Assistance Systems
(ADAS), where Al adoption is at 100%. In this market, the outcome is technologically
intrinsic: autonomy, sensor fusion, and real-time decision-making systems are, by
definition, dependent on artificial intelligence for object detection, path planning, and
risk analysis. Al in this category is a technological necessity rather than a competitive
advantage.
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By contrast, Fleet Telematics and Vehicle Monitoring Systems have a relatively lower
adoption rate of 67%. This is indicative of a phase where traditional tracking systems
are coexisting with more advanced predictive systems. Most telematics systems were
developed as location-based tracking systems and are gradually integrating
behavioral analysis and machine learning upgrades. The partial adoption rate is
therefore indicative of varied innovation levels in this category.

Route Optimization and Logistics Decision Support Systems have an adoption rate of
75%, which is indicative of algorithm-driven routing and demand prediction
becoming dominant design standards. The fact that non-Al systems also exist in this
category indicates that rule-based or deterministic optimization systems are still
functional in specific market segments.

Lastly, Safety, Driver Behavior, and Risk Monitoring Systems show 100% AI adoption
in the analytical subset. Nevertheless, this finding is based on one representative firm
in the dataset (n = 1). Although this finding shows complete Al integration in the case
study, the underrepresentation demands careful consideration in generalizing the
market trend.

In conclusion, the distribution of Al adoption in the categories illustrates that Al
adoption in the fleet management industry is not uniform and is functionally driven.
In the analytics-driven and autonomy-focused industry, Al is a structural base. In the
monitoring-focused industry, the adoption trend is incremental, reflecting the level of
sophistication. This further supports the methodological decision to consider
innovation intensity as a graded concept in the scoring system instead of a
presence/absence variable.
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3.2.3. Target User Roles and Decision-Making Profiles

Count of Target User Sustainability Director
3% _ Telematics Service
Supply Chain Director -\ Providers

/ 1%
2% 2%
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Small Business Owner,

2%
7%
Public transport operators
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Operations Manager
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Dispatch Team

Safety Manager_—— gl
Target User v
u Dispatch Team

= Fleet manager

= Logistics Director

= Operations Manager

® Public transport operators

B Retail Manager

n Safety Manager

= Small Business Owner

® Supply Chain Director

= Sustainability Director

u Telematics Service Providers

Figure 3-4 Distribution of target user role for the 59-company database

Figure 4.4 illustrates the proportion of target user roles for the examined solutions. It
is obvious that Fleet Managers represent the largest user group, while the second
largest is Logistics Directors. The other user groups include Safety Managers,
Operations Managers, Sustainability Directors, Dispatch Teams, Public Transport
Operators, Retail Managers, Small Business Owners, and Telematics Service
Providers.

The concentration on fleet-level managerial roles points to the emphasis of these
solutions on supporting operational coordination, cost management, compliance, and
fleet optimization. However, the existence of other profiles of decision-making points
to the growing scope of fleet management technologies, which now overlaps with
other aspects of governance, such as sustainability, risk management, and supply
chain coordination functions.
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The variety of target users confirms the necessity of a multidimensional framework of
ROLI. Indeed, the value to be created is not only the reduction of fuels or maintenance
costs, but the corresponding evaluation of effectiveness can be achieved through an
assessment of operational efficiency, risk mitigation, compliance enablement, and
strategic decision support.

Count of Traget user

Dispatch Team
Supply Chain Director 5%

Small Business O 5%
ma usiness Owner
59% /l"

Traget user -
m Dispatch Team

B Fleet manager

= | ogistics Director

m Public transport operators
u Retail Manager

= Small Business Owner

m Supply Chain Director

Logistics Director
30% =

Figure 3-5 Distribution of target user role the 20-company analytical sample

Figure 4.5 illustrates the distribution of target user roles in the 20-company analytical
sample used for scoring and positioning in the matrix. Unlike the general 59-company
outline, this illustration is based solely on the structured subset chosen for detailed
comparative analysis.

In the analytical sample, Fleet Managers (35%) and Logistics Directors (30%) again
emerge as the most prominent target users, verifying that the cases are largely focused
on addressing operational coordination, fleet optimization, and cost control.
Compared to the general database, the distribution is more concentrated, indicating
the focus of the analysis on solutions that have a distinct managerial and strategic
relevance.

Other user profiles are Retail Managers (15%), as well as Dispatch Teams, Public
Transport Operators, Small Business Owners, and Supply Chain Directors (5% each).
The lower diversity of the minor roles compared to the entire dataset suggests that the
analytical sample set focuses on decision-making tasks that are directly related to
operational and strategic performance.
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3.3. Descriptive Statistics of Cost, ROI, and Innovation

To get an initial idea about this database, some descriptive analysis was carried out on
Cost Index, ROI Index, and Innovation Index of a sample of 20 companies. Descriptive
analysis gives interesting information on the structure of this market. The aggregated
indices used in the cross-case and cluster analyses are derived from company-level
scoring procedures documented in Appendix B.

The history of development of Fleet Management Systems (FMS) is also important in
understanding the diversity of structure that is found in the data. FMS has developed
from basic “Track and Trace” GPS solutions to telematics solutions that combine
vehicle diagnostics, and then to more advanced cyber-physical solutions that include
Al IoT, and autonomous control. This transition from observation to optimization and
then to automation is what has led to the coexistence of low complexity and deep-tech
solutions in the database of 59 companies. [1] [2]

3.3.1. Analyzing the Cost Index

In the context of fleet management studies, the concept of cost has been examined
using the Total Cost of Ownership (TCO) approach, which breaks down costs into
acquisition costs, operating costs, and residual value. In traditional fleet management,
these cost components are largely limited to the purchase price, maintenance, fuel, and
hardware installation in the vehicle. However, with the development of modern fleet
management systems along digital and Al-based architectures, the traditional
understanding of cost is no longer adequate.

Modern fleet management technologies also introduce new levels of cost that are not
accounted for in the traditional TCO model. There is the cost of software, cloud
services, data services, and system upgrades, which increasingly substitute for
traditional maintenance costs. At the same time, there is the cost of infrastructure
development, especially in the electric and autonomous vehicle space, where charging
infrastructure, connectivity, or sensor calibration can substantially increase the cost of
adoption.

In addition to these financial elements, there are a number of studies that highlight the
importance of “hidden” or indirect costs. Organizational adaptation is one of the most
important of these indirect costs. The implementation of telematics, video surveillance,
or decision-support systems often involves training employees, changing business
processes, and implementing organizational change management. Employee
resistance to video surveillance systems or new digital business processes may slow
down the implementation process. These organizational and psychological changes
can be quantified as economic friction.
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Integration complexity is another important cost driver. Contemporary fleet
management systems are seldom stand-alone solutions but have to be integrated with
enterprise resource planning systems, regulatory software, payroll management
systems, and financial databases. This integration process often requires custom API
development, which increases the complexity of implementation beyond the visible
cost of the solution.

For these reasons that the Cost Index introduced in this research study goes beyond
hardware costs and includes software intensity, integration complexity, and
organizational implementation complexity. This broader interpretation allows a more
realistic comparison of heterogeneous fleet management architectures within the
empirical analysis. [3] [4] [5] [6] [7]

The distribution of Cost Index values demonstrates a high degree of variation,
indicative of the parallel presence of low friction software solutions and asset-heavy
hardware or autonomous technologies within the same domain. Many solutions
accumulate around the low to medium range, but there is also a long right tail,
corresponding to asset-heavy and infrastructure-dependent technologies.

Cost Index
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Figure 3-6 Cost Index for the 20-company analytical sample

3.3.2. Analyzing the ROI Index

In the context of fleet management studies, the Return on Investment (ROI) was
conventionally calculated in terms of direct operational cost savings, mainly fuel
economy and maintenance costs. However, in current industry and academic debates,
it is underlined that the financial benefits of digital fleet solutions go beyond the
quantifiable cost savings. With the increasing integration of Al, telematics, and



3| Quantitative Analysis & Empirical
24 Results

compliance solutions in fleet management systems, the ROI is increasingly including
risk mitigation, regulatory alignment, and strategic performance improvements.

The first area that has been most extensively documented in terms of ROI is safety
improvement. The implementation of video telematics and real-time driver feedback
solutions has been linked to substantial decreases in the number of accidents and
insurance claims. In addition to repair cost savings, these solutions create value by
reducing the risk of litigation and improving the management of fleet liability. In this
case, safety ceases to be a strictly cost-oriented function and becomes a revenue-
protection mechanism.

Sustainability has also come as a quantifiable value driver. Fuel efficiency directly
translates to carbon emissions, and digital reporting capabilities allow fleets to track
and record their emissions performance. With environmental compliance and ESG
reporting becoming a contractual obligation for large corporations, sustainability
capabilities are becoming a key contributor to revenue retention and competitive
positioning.

Compliance and business continuity further broaden the ROI framework. Digital
inspection capabilities and automated reporting minimize the potential for penalties
and out-of-service orders, while enhanced asset utilization enables fleets to spot
underutilized vehicles and optimize resource allocation. Research indicates that data-
driven “right-sizing” initiatives can shrink fleet size without impacting service levels,
thus optimizing capital efficiency.

These factors support the multidimensional nature of the ROI Index used in this
research. Rather than merely focusing on fuel-related ROI, the ROI Index takes into
account operational efficiency, risk mitigation, compliance enablement, and
sustainability outcomes, allowing for a more comprehensive assessment of value
creation across diverse fleet management solutions.

The distribution of ROI Index is a bit more concentrated. The majority of companies
report moderate to high levels of ROI scores; hence, solutions with permanently low
levels of perceived value are most likely to fail in this competitive fleet management
business. This observation already indicates a selection mechanism at the level of the
market favoring value-generating solutions. [8] [9] [10] [11] [12]
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Figure 3-7 ROI Index for the 20-company analytical sample

3.3.3. Analyzing Innovation Index

Innovation in fleet management solutions cannot be merely equated with the presence
of cutting-edge hardware or artificial intelligence. Modern studies identify a variety of
dimensions of innovation that, in combination, shape the strategic scope of a digital
solution. In fleet management, three dimensions are of prime importance:
technological architecture, data maturity, and business model design.

The first dimension relates to technological novelty, especially the evolution from
passive tracking solutions to cyber-physical systems (CPS). The early generation of
fleet management solutions was primarily focused on location tracking and telematics,
while the more contemporary design encompasses edge computing, real-time sensor
fusion, and autonomous decision support. This marks a paradigm shift from
descriptive analytics to closed-loop control.

The second dimension is linked to the maturity of data utilization. Many fleets produce
a significant amount of telematics data, but the economic potential of this data is
conditional on its transformation through analysis. The difference between descriptive
analytics and predictive or prescriptive analytics is fundamental. Indeed, more
advanced solutions use machine learning algorithms to predict maintenance
requirements, optimize routes in real-time, or automate compliance procedures.
Innovation, therefore, requires more than data collection; it requires the ability to
transform data into actionable intelligence.

The third dimension is linked to business model innovation. Digital fleet solutions use
software-as-a-service (SaaS), marketplace, or platform business models that separate
value chain creation from hardware possession. Such models make it possible to
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achieve scalability, modularity, and integration with ecosystems, which allows
companies to innovate through orchestration rather than expansion.

The Innovation Index used in this research framework encompasses these three
dimensions within a comprehensive framework. By assessing technological
architecture, analytical intensity, and business model architecture simultaneously, the
Innovation Index allows for a sophisticated comparison of diverse innovation routes
among the analyzed companies.

It can also be observed in the Innovation Index that it follows a skewed distribution.
There are many entities in the industry who already make use of sophisticated data
analytics, Al-based decision-making processes, and/or platform-based business
strategies. This again repeats the notion of mainstream adoption of innovation
intensity. [13] [14] [15]

Figure 3-8 Innovation Index for the 20-company analytical sample
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3.3.4. Data Utilization and the “Dark Data” Challenge

In fleet management solutions, the mere presence of telematics data does not
necessarily mean innovation. Another important theme in the literature on digital
transformation is the concept of “dark data,” which refers to data that is being created
and stored but not necessarily analyzed or leveraged. Many fleet managers today have
access to large amounts of location, fuel, and driver data but do not necessarily
leverage this data in their decision-making processes.

The level of analytics maturity is therefore an important differentiator between simple
telematics systems and intelligent systems. At lower levels of analytics maturity,
systems are able to offer descriptive analytics that report on past performance metrics.
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At higher levels of maturity, systems are able to offer predictive and prescriptive
analytics that can forecast maintenance requirements, optimize routes in real-time, or
initiate automated compliance actions. The move from reporting to automation is an
important milestone in innovation depth.

This difference is captured by the Innovation Index employed in this study. Solutions
were not assessed purely on their ability to collect data, but on their capacity to turn
data into intelligence. It is therefore safe to assume that firms that fall in the higher
tiers of innovation will have analytics engines that are integrated or machine learning
decision support systems, while the lower tiers will have monitoring capabilities. This
is what is captured in the empirical findings. therefore reflects differences in analytics
maturity rather than differences in data availability. [16] [17] [18]

3.4. ROI-Cost Matrix Analysis

3.4.1. Construction of the ROI-Cost Matrix

The ROI-Cost Matrix can be utilized to analyze the link between cost creation and
value creation on all levels of the dataset. The horizontal axis of this matrix represents
the Cost Index, incorporating overall cost creation during implementation, while the
vertical axis represents the ROI Index, taking into consideration multidimensional
value creation.

Both the charts are normalized to a similar five-point scale. This facilitates the
simultaneous plotting of the entire set of the sample of 20 companies. The quadrant
boundaries are determined based on the median of the distribution for the Cost and
ROI datasets. The medium cost threshold is set at 3 to represent the baseline adoption
cost of professional fleet technologies, while the medium ROI threshold is set at 4 to
reflect the minimum level of measurable return required to justify organizational
change and integration effort in fleet innovation adoption.
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Figure 3-9 Cost - ROI matrix

3.4.2. ROI-Cost Scatter Plot

Figure 4.9 shows the scatter plot with the sample of 20 companies on ROI against Cost.
Each point relates to one fleet management solution provider. No aggregation or
filtering was used to ensure maximum transparency regarding the empirical basis.

The scatter plot shows strong clustering of companies in the high-ROI regions of the
matrix independently of cost level. Low-ROI solutions are relatively rare, and above
all in the high-cost region, indicating that high implementation cost is only tolerated
by the market when linked with substantial value creation.

3.43. Quadrant Interpretation

The matrix can be understood with reference to four strategic quadrants:

High ROI - Low Cost: In this quadrant, there is high value creation along with low
cost of implementation. This usually includes software-based business platforms or
asset-light business models.
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High ROI - High Cost: This quadrant includes solutions that add significant value but
entail investment and significant organizational change; for example, solutions
involving autonomous or infrastructure-heavy systems.

Low ROI - Low Cost: These solutions are used as operational utilities, which provide
marginal improvements without strategic transformation.

Low ROI - High Cost: The popularity of this section is very low, which suggests that
such solutions are not being accepted in the market.

The matrix does not focus on particular companies, but rather examines patterns
related to a specific interaction in the fleet management ecosystem.

o The "Death Zone" Hypothesis:

One very important observation about the Innovation-Efficiency Matrix is that there
are very few data points in the Bottom-Right Quadrant, which corresponds to “High
Cost / Low ROL”

This void suggests a structural misalignment between implementation burden and
value creation. High complexity in the global fleet industry is only accepted if it results
in "Transformational Returns." Enterprises that impose high integration costs without
providing "Strategic Transformation" are probably not present in the market anymore
due to the high agility of competitors such as Jitsu and Tookan. This "Survivor Bias"
also validates the findings stating that Cost Efficiency has become the "Gatekeeper" for
survival in the industry.

3.5. Innovation—Cost Matrix Analysis

35.1. Construction of the Innovation—Cost Matrix

An Innovation—Cost Matrix has been further constructed by plotting the Innovation
Index against the Cost Index to further investigate the role of innovation. In such a
framework, innovation is treated as an input variable that increases system
complexity, capability, and potential value, while cost represents the friction
associated with implementation. The medium cost threshold would remain the same
at 3 for the Innovation-Cost Matrix, retaining the original base unit of professional
adoption. The medium innovation threshold would be 4 instead of 3 since the base
unit of incremental digitalization has become somewhat commoditized in fleet
management. An innovation threshold of 4 shows the starting point of when the
novelty of technology, data, and business processes starts to have an impact on the
organizational structure and costs.
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Figure 3-10 Cost - Innovation matrix

Figure 4.10 shows the Innovation-Cost scatter plot for the sample of 20 companies. As
seen in the scatter plot, the relationship between innovation intensity and company
cost is non-linear. Although high degrees of innovation are related to high company
cost on most occasions, some companies have high degrees of innovation but low cost.

Such observations indicate that innovations are also not necessarily capital-intensive.
In fact, software-based innovations and solutions are often highly effective in
providing cutting-edge innovations with minimal implementation costs.

3.5.2. Quadrant Interpretation
Top-Left: Algorithmic Disruptors (High density)

These companies represent the "Efficiency Frontier" of our industry. The concentration
of companies in this section suggests our industry is currently favorable to
"Marketplace" and "Software First" models. These companies receive high innovation
scores not because they're spending capital on hardware, but because they're
leveraging algorithms to optimize assets they don't own (i.e., gig drivers or empty
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truck space). The concentration of companies validates that "Software Leverage" is the
most efficient way to deliver value in our industry with minimal capital investment.

Bottom-Left: Operational Utilities (Moderate Density)

This quadrant represents the industry's "Foundation". They bring necessary,
functional value, like simple tracking, manufacturing, or consulting, without the high
costs of being a deep tech firm. The inclusion of firms like Jimi IoT (Innovation 3.67,
Cost 1.75) indicates that there is a viable market for "democratizing" technology by
making it cheap and accessible rather than purely disruptive. They're the "on-ramp"
for the fleet as it starts its digital journey.

Top-Right: Frontier Innovators (Highest Density)

This being the most crowded quadrant, there are the "Heavyweights" and the "Deep
Tech" firms. The large population here points towards a positive correlation existing
in the industry, implying that more innovation requires more investment. This
quadrant includes:

o Enterprise SaaS: Organizations like Shippeo and FourKites, which charge a

"Complexity Tax" to integrate into global supply chains.

Deep Tech: Entities like Kodiak and Zipline that struggle with the 'Hardware Paradox'
of delivering maximum innovation (5.0) while incurring huge costs of infrastructure
and regulation in the process.

Bottom-Right: Structural Necessities (Empty)

The biggest strategic implication of this empty space that was identified from the
analysis is that this is the "Death Zone".

o Market Efficiency: The absence of data here also indicates that the fleet market
globally is very efficient; it "deletes" companies that do not provide high
innovation and high costs.

o Survivor Bias: Any company that started out in this quadrant has most
certainly either gone out of business or been disrupted by the agile companies

operating in the Top-Left quadrant, such as Jitsu.

Strategic Imperative: It demonstrates that customers will only accept a high
complexity (High Cost) approach if it will deliver transformational results (High
Innovation). A solution will not survive if it is only "high cost and average."

3.5.3. Business Model Innovation and Servitization Dynamics

Innovation in fleet management is not only about the technology architecture but also
about the business model innovation. The idea of servitization is about the
transformation of the business model from a product-centric approach to a service-
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centric and platform-centric approach. In the fleet management ecosystem, this
transformation is evident in the rise of software-as-a-service (SaaS) offerings, analytics
platforms on a subscription model, and marketplace intermediaries who manage
third-party assets without actually owning the physical fleets.

Unlike the traditional hardware-focused business models, servitized business models
create value through orchestration, network effects, and modularity. These models
enable companies to achieve high functional complexity with relatively low
implementation complexity. Platform providers, in particular, tend to bring together
various stakeholders such as drivers, carriers, shippers, or service providers into a
single digital environment, thereby turning the fleet management challenge into an
ecosystem management challenge.

In the Innovation-Cost Matrix, such innovation patterns are often found in the High
Innovation — Low Cost quadrant. This is because the positioning of such innovation
patterns is based on the capacity to provide high optimization capabilities without
incurring corresponding hardware and infrastructure costs. On the other hand,
models that are dependent on proprietary hardware or autonomous systems are likely
to have higher structural costs. The servitization approach can be used to explain the
coexistence of innovation patterns in the fleet management industry. [19] [20] [21] [22]

3.6. Innovation—Cost Efficiency Ratio Analysis

3.6.1. Construction of the efficiency ratio analysis

To make the link between innovation and cost more concrete, an Innovation-Cost
Efficiency Ratio is derived for each company by dividing the Innovation Index by the
Cost Index. This ratio provides a standardized measure of how effectively innovation
intensity translates into value relative to implementation effort.

Efficiency ratio
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Figure 4.11 displays ranked results for efficiency ratios within the sample. It is
important to note that the top-performing solutions are software-enabled and
platform-based, while the poorest performance is observed in capital-intensive
autonomous systems.

This, however, does not suggest that inefficient solutions are not worthwhile. Rather,
it speaks to the fundamental nature of frontier solutions that they require uneven
investment compared to their state of development and scalability.

3.6.2. Strategic Cluster Analysis

Based on the Efficiency Ratios, five distinct strategic clusters emerge from the dataset.
These clusters represent the different "Risk-to-Reward" profiles currently available in

the global fleet management market.
Cluster 1: "Market Democratizers" (Ratio > 1.90)

o Characteristics: This group comprises the best-performing companies in terms
of their efficiency. Notably, they are fundamentally Asset Light or Commodity
Hardware players. This implies that they do not own trucks or build costly
infrastructure. They rely on software to organize existing fragmented assets,
such as gig economy drivers or idle truck space/hardware.

o Insight: The Democratization Effect. Innovation within this cluster involves
entities that have lower entry barriers. By removing capital expenses, or
"CapEx," and replacing it with algorithmic coordination, they provide very
high innovation value with no implementation costs. These entities
demonstrate that, presently, Marketplace Models are better than Asset

Models, even on efficiency grounds alone.

Cluster 2: The "Pure Software Optimizers" (Ratio: 1.50 — 1.6)

o Characteristics: This group embodies the concept of a "Gold Standard" of
contemporary SaaS. They are comfortably positioned at the center of our
matrix. They fix complex technical challenges without the messiness of a
marketplace or hardware.

o Insight: The "Reliability Premium." Unlike the Democratizers who use gig
workers, companies like those listed above actually sell precision and control.
They have lower numbers because of their premium costs of software (Cost
Index ~2.5-3.0). They are providing reliable and ultra-precise innovation that

real fleets need.

Cluster 3: The "Resilient Integrators” (Ratio: 1.4 — 1.49)
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o Characteristics: For these companies, the focus is on the "Environment &
Compliance" category. Whether it the disorganized road networks in
Indonesia (TransTRACK), the unionized workforce of public transit (Optibus),
or the intricate safety regulations in the United States (Netradyne), these
companies have high "Organizational Cost."

o Insight: "The Friction Tax." In this cluster, innovation is high (often AI or ML
in nature) but drives down the efficiency ratio due to implementation
difficulties. While these technologies are not "downloadable," they must be

well-imbedded in a bureaucratic environment.

Cluster 4: The "Enterprise Specialists” (Ratio: 1.15 - 1.35)

o Characteristics: The companies help their customers address specific and
challenging situations for large entities. They might provide services such as
Finance (Watsoo), Energy Transition (Panion/BetterFleet), or Global Visibility
(FourKites). They address their Cost Indexes are likely between 3.5 and above
because they often require consulting, custom integration, or significant
behavior change from the buyer.

o Insight: The "Strategic Necessity." Although these companies' efficiency ratios
are lower, they are often non-negotiable to large corporations. It is impossible
for a global corporation to make the change to EV without a tool like Panion,
regardless of cost. The advantage that is realized is in providing Strategic

Resilience rather than immediate operational speed.

Cluster 5: "Deep Tech Frontier" (Ratio < 1.15)

o Characteristics: The outliers. They are indeed the builders of the future of
physical infrastructure (Drones, Autonomous Trucks). The highest Innovation
scores are found among these companies (5.0) while in the same time having
the highest Cost scores (>4.5).

o Insight: The "Hardware Paradox." Physical automation needs massive
investments (Safety, Regulation, R&D). Therefore, their ER is presently at a
minimum. But they define the future level of the business. Once technological

maturity and price reduction are achieved (commoditization), they will jump
to top positions in the efficiency table.
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3.7. Used Sample Cases Across Matrix Quadrants

In this subsection, the solutions of the 20-company analytical sample are
presented in greater detail in order to clarify their positioning within the ROI-
Cost and Innovation—Cost matrices.

e Sennder

o City: Berlin, Germany

o Description: Sennder is a digital freight forwarding platform that connects
enterprise shippers with a network of over 40,000 carriers across Europe.
Sennder aggregates full truckload capacity without the need for owning trucks
through algorithmic pricing, dispatch, and digital load matching.

o Innovation Factor: The innovation factor of Sennder is based on algorithmic
marketplace coordination. The main technological innovation of Sennder is
found in its predictive pricing engines and continuous move optimization for a
dense carrier network. Sennder is positioned in the High Innovation — Low Cost
quadrant.

o BetterFleet

o City: Sydney, Australia

o Describtion: BetterFleet is a fleet optimization consultancy that focuses on
public sector and municipal fleets. It offers analytical assistance for right-sizing,
lifecycle planning, electrification planning, and capital allocation without
having to deploy proprietary telematics hardware.

o The innovation of BetterFleet is in the area of portfolio optimization using data,
and not in technological innovation. The analytical modeling capabilities of
BetterFleet rearrange the way fleets are decided upon at a strategic level. In the
Innovation-Cost matrix, it is placed in the moderate innovation and low cost
category, indicating that innovation in process and policy can be achieved
without having to be highly complex technology.

e Shippeo

o City: Paris, France

o Description: Shippeo is a real-time transportation visibility solution offering
predictive ETA insights into road, rail, ocean, and air freight. The solution
connects with hundreds of telematics and TMS solutions to enable monitoring
and proactive management of disruptions for large enterprises.

o Innovative Factor: The innovative element of Shippeo is its focus on predictive
network intelligence. Shippeo uses its proprietary machine learning ETA
models and data aggregation across networks to turn tracking into prediction.
Its position in the High Innovation — Medium Cost quadrant indicates
sophisticated data use and integration complexity typical of large enterprise
supply chains.
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e Zipline

o City: San Francisco, United States

o Description: Zipline is an autonomous drone delivery infrastructure for the
healthcare sector and commercial clients. With its proprietary fixed-wing
drones and launch infrastructure, it provides fast, infrastructure-agnostic
delivery of healthcare products and consumer goods.

o Innovative Factor: Zipline is a case of autonomous innovation at the
infrastructure level. The company’s fixed-wing drones, autonomous flight
technology, and tethered delivery system have reengineered last-mile logistics
infrastructure. On the Innovation-Cost Chart, Zipline falls under the category
of Very High Innovation — High Cost.

e Jitsu

o City: Berkeley, United States

o Description: Jitsu is a last-mile delivery platform that offers same-day and next-
day delivery through a hybrid “flex-fleet” model that combines gig drivers and
delivery service partners (DSPs). It serves e-commerce brands that want fast
fulfillment without having to invest in logistics assets.

o Innovative Factor: The innovative aspect of Jitsu is rooted in its use of
algorithmic fleet management and flexible capacity management. Jitsu’s
proprietary dynamic batching and predictive demand allocation algorithms
manage a decentralized network of drivers without needing to own any assets.
Located in the High Innovation — Low Cost quadrant, Jitsu illustrates how
coordination through a platform can enable high-level logistical intelligence
with low capital investment.

e Tookan

o City: Chandigarh, India

o Description: Tookan is a modular delivery management solution that is
primarily designed for SMEs and on-demand startups. The company offers
white-label customer apps, driver apps, and dispatch dashboards through its
plug-and-play SaaS solution.

o Innovative Factor: The innovative aspect of Tookan is its modular extension
feature, which can be considered as a “logistics CMS.” The company enables
the activation of operational workflows via configurable extensions rather than
custom development. The company’s positioning in the High Innovation — Low
Cost quadrant indicates the scalability of software modularity without
hardware or integration burden.

e Watsoo Express

o City: Mumbai, India

o Description: Watsoo Express is a logistics automation company that provides
end-to-end solutions for fleet management, financial systems, and compliance
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technology. The company serves enterprise customers in the regulated industry
by integrating telematics, blockchain-based transaction management, and
business process automation.

o Innovative Factor: The innovative element of Watsoo is its ability to integrate
logistics and financial systems. The company combines telematics, blockchain-
based transaction management, and automated billing processes to turn fleet
management into a financial operating system. Its positioning in the Very High
Innovation — Medium/High Cost quadrant indicates the complexity involved in
integrating operational and financial ecosystems.

o FRAYT

o City: Cincinnati, United States

o Description: FRAYT is an on-demand delivery service platform that targets B2B
and industrial freight, providing fleet augmentation by leveraging a network of
independent delivery drivers using cargo vans and box trucks. This allows
businesses to increase delivery capacity without having to grow their own
fleets.

o Innovative Factor: The innovative element of FRAYT is based on asset-specific
algorithmic matching in the gig economy. FRAYT differs from generic courier
service platforms in that it specifically matches to industrial vehicle types and
usage. Its High Innovation — Low Cost strategy is a result of software-driven
fleet flexibility without heavy infrastructure investment.

e TransTRACK

o City: Jakarta, Indonesia

o Description: TransTRACK is a fleet management solutions integrator and
telematics company that concentrates on the Southeast Asian market. It offers
hardware-agnostic connectivity, fuel management, and driver analysis
capabilities that are suitable for the region’s diverse and challenging conditions.

o Innovative Factor: The innovative element of TransTRACK is its hardware-
agnostic data normalization and system design. It has the ability to connect over
1,000 different GPS devices and supports hybrid connectivity in low-signal
areas, making it suitable for the challenges of emerging markets. Being
positioned in the Moderate/High Innovation — Low/Medium Cost quadrant
indicates that the innovation is more practical and less R&D-oriented.

e JimiloT

o City: Shenzhen, China

o Description: Jimi IoT is an original design and equipment manufacturer
(ODM/OEM) that produces GPS trackers, dash cams, and IoT telematics
hardware for global fleet solution providers. Its products are widely used by
system integrators and white-label platforms.

o Innovative Factor: The innovation of Jimi IoT is focused on standardization and
edge efficiency at the manufacturing scale. By developing mass-producible
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telematics hardware with edge processing capabilities, it enables the
democratization of innovative tracking solutions. Its Moderate Innovation —
Low Cost positioning indicates cost-driven diffusion of technology rather than
innovation in system architecture.

e Flock Freight

o City: California, United States

o Description: Flock Freight is a shared truckload (STL) carrier that aggregates
partial loads from multiple shippers into a direct truckload, bypassing the hub-
and-spoke model. This results in faster transit times and fewer instances of
freight damage without the need for full truck capacity.

o Innovative Factor: The innovative element of Flock Freight is, at its core, an
algorithmic pooling of loads, introducing a new logistics paradigm: Shared
Truckload (STL). Its proprietary optimization engine can solve multi-shipper
routing problems in real-time without the need for owning trucks. It falls into
the Very High Innovation — Low Cost category, illustrating the potential of pure
software orchestration to transform physical freight networks with relatively
low capital investment.

e PPanion

o City: Berlin, Germany

o Description: Panion is a cloud-based energy and fleet optimization solution for
electric vehicle fleets. It integrates vehicle telematics, charging infrastructure,
and route planning systems to optimize charging times and energy usage.

o Innovative Factor: Panion’s innovative element is the real-time energy
orchestration of vehicle, grid, and route data streams. By combining battery
status, grid limitations, and operating schedules in a single optimization engine,
it facilitates smart charging decisions for electric vehicle fleets. Its positioning
in the High Innovation — Medium/High Cost quadrant indicates the technical
and infrastructural complexity of integrating energy systems.

e Optibus

o City: New York, United States

o Description: Optibus is a cloud-native solution for public transportation
planning, scheduling, and driver allocation. It benefits public transit
organizations and bus companies by helping them upgrade from traditional
scheduling software to Al-powered optimization solutions for complex
mobility networks.

o Innovative Factor: The innovative aspect of Optibus is based on cloud-based
constraint optimization and predictive scheduling. The company uses
distributed computing to solve complex vehicle and crew scheduling issues,
making traditional manual scheduling a data-driven system design process. Its
High Innovation — Low/Medium Cost category indicates high algorithmic
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strength with no hardware dependence, but complexity in the public transit
domain introduces medium implementation complexity.

e Fleetx Technologies

o City: Gurugram, India

o Description: Fleetx Technologies is an Al-powered fleet and freight
management solution catering to the logistics, mining, and industrial sectors. It
is a combination of telematics, IoT sensors, predictive maintenance, and
transport ERP in a single digital solution.

o Innovative Factor : The innovative element in Fleetx is predictive intelligence
and workflow integration. It allows the integration of big data analytics with
operational and financial workflows, thereby moving from a reactive
monitoring approach to an anticipatory approach in fleet management. The
High Innovation — Medium Cost profile indicates the increased complexity of
sensor implementation and system integration necessary to support Al-
powered automation.

e Onfleet

o City: San Francisco, United States

o Description: Onfleet is a last-mile delivery management software solution that
offers route optimization, automated dispatch, and predictive ETA
functionality for courier and retail delivery fleets. It is a pure software play that
uses smartphones and API integration.

o Innovative Factor: The innovation in Onfleet lies in its algorithmic routing and
predictive ETA solution that is made possible by a hardware-agnostic platform.
It converts the last-mile delivery problem into a data-driven optimization
problem that uses intelligence in dispatching without the need for proprietary
hardware. Onfleet’s High Innovation — Low/Medium Cost profile captures the
scalability of software intelligence with minimal capital expenditure.

e FourKites

o City: Chicago, United States

o Description: FourKites is a real-time transportation visibility and supply chain
intelligence platform catering to global large-scale enterprises. It combines data
from road, rail, ocean, and air freight carriers to enable predictive shipment
tracking and exception handling.

o Innovative Factor: The innovative strength of FourKites derives from its ability
to deliver network-scale predictive visibility and data orchestration. By
integrating data from thousands of carriers into a single intelligence layer, it
enables shipment tracking to be turned into proactive supply chain
management. Its High Innovation — Medium/High Cost positioning indicates
the high level of integration and onboarding complexity involved in unlocking
visibility on global networks.
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Netradyne

@)
@)

City: San Diego, United States

Description: Netradyne is an Al-driven video telematics solution that provides
dual-facing dash cams and edge computer vision solutions for commercial
fleets. The solution enables real-time analysis of driver behavior to improve
safety monitoring and compliance management.

Innovative Factor: The innovation factor of Netradyne is captured by its use of
edge Al computer vision in the area of driver behavior analytics. The company’s
algorithms are able to analyze visual data on the edge, allowing for real-time
event detection and risk assessment. Netradyne is placed in the Very High
Innovation — Medium/High Cost quadrant because of the technological
intensity and hardware requirements of video telematics solutions.

Chargitect

@)
@)

City: Stockholm, Sweden

Description: Chargitect is a software solution focusing on route-aware charging
and energy optimization for heavy-duty electric vehicles. The solution
combines vehicle telematics, geographical information, and grid pricing data to
enable operational planning for electric trucks.

Innovative Aspect: The innovative aspect of Chargitect is its physics-based
energy modeling and multi-variable data fusion. By taking into account
payload, elevation, weather, and grid factors in range prediction calculations,
Chargitect turns EV energy management into a highly accurate optimization
problem. Its High Innovation — Low/Medium Cost category indicates highly
intelligent software capabilities without proprietary hardware infrastructure.

Kodiak Al

City: Calefornia, United States

Description: Kodiak Al is a company that focuses on providing Level 4
autonomous driving solutions for long-haul trucking. Its “Kodiak Driver”
combines LiDAR, radar, sensor fusion, and its own proprietary software to
provide fully autonomous middle-mile freight solutions.

Innovative Factor: Kodiak Al is a strong example of deep physical automation
due to its use of autonomous robotics. Its sensor fusion design, redundant safety
systems, and autonomous decision-making algorithms have redefined the
business structure of the trucking industry. Its position in the Very High
Innovation — Very High Cost quadrant indicates the high capital intensity and
infrastructure requirements necessary for the widespread implementation of
autonomous transportation solutions.

Platform Science

o

City: San Diego, California
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o Description: Platform Science is a provider of a “Virtual Vehicle” operating
system that allows third-party applications to be integrated directly into the
OEM truck telematics system. It allows fleets to manage applications,
workflows, and digital services from a single interface in the truck.

o Innovative Factor: The innovation of Platform Science is in platform-based
vehicle orchestration and integration. It converts the truck into an open
application platform, thereby moving the technology of the fleet from a
hardware-centric proprietary silo to a software-centric architecture. Its Very
High Innovation — Medium Cost positioning indicates the scalability of
platform ecosystems with medium integration and organizational complexity.

3.8. Summary of Empirical Findings

The chapter carried out a comprehensive quantitative analysis of the sample of 20 fleet
management solution providers. The findings indicate that innovation intensity is a
necessary but not a sufficient condition for economic efficiency. The role of business
model configuration, along with its implementation costs, is crucial for realizing value
out of innovation.
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4 Conclusion

4.1. Summary of results

This thesis has explored the structural relationship between innovation intensity, cost
of implementation, and value addition in the fleet management system. By creating a
structured database of 59 solution providers and a multi-dimensional scoring system
applied on a sample of 20 companies, this thesis has been able to plot these
technologies in the ROI-Cost and Innovation-Cost matrices to reveal systemic patterns.

The empirical findings show that the market is neither fully mature nor radically
disruptive but structurally layered. A majority of the solutions lie in the balanced cost-
ROI areas, indicating that the solution providers are more focused on scalable value
creation rather than innovation. High innovation intensity, especially Al and sensor-
heavy architectures, is associated with higher complexity of implementation but not
necessarily matching with economic value addition.

The Innovation-Cost positioning points to a tension rather than a trade-off. Although
there are a few highly complex systems with high integration and implementation
costs, there are also some solutions that have high innovation intensity but low cost
indices. These are mostly software-based or platform solutions that rely on data
analytics without necessarily requiring heavy hardware investment.

This means that innovation is not necessarily capital-intensive. The economic effects
of innovation are therefore contingent on its technological form and implementation
strategy.

4.2. Contribution

This study makes three major contributions.

First, it provides a systematic and feature-level database of 59 fleet management firms
across functional categories, geographic areas, tech structures, and user types. The
database combines hardware attributes, Al adoption intensity, integration difficulty,
organizational effects, and value drivers into a single analytical framework.

Second, it proposes a transparent scoring and normalization approach that facilitates
cross-archetype comparisons of diverse solution types. The two-matrix positioning
framework enables the detection of efficient innovators, well-rounded platforms, and
high-cost frontier solutions without collapsing assessments into simple rankings.



44 4| Conclusion

Third, this study enhances the understanding of digital innovation in the fleet
management industry by showing that innovation is a cost-driving factor. Its economic
effects are linked to its configuration rather than its intensity.

4.3. Strategic Implications

The results have a number of implications for industry decision-makers.

e Technological progress needs to be considered along with integration capability
and organizational preparedness.

e Incremental Al integration as part of existing platforms seems more
economically viable than a fully hardware-dependent paradigm shift.

e Mid-range, modular solutions are the most popular today since they strike a
balance between capabilities and feasible implementation effort.

e Over-engineered solutions may face diminishing marginal returns unless they
are operationally aligned.

Fleet digitalization seems to be an evolutionary, rather than disruptive, process where
competitiveness is a function of scalable intelligence rather than technological
maximalism.

4.4. Limitations and Future Direction

This study uses a structured comparative methodology based on publicly available
information and benchmarking criteria. Although the scoring system used is
transparent and consistent, the indices are more a measure of relative positioning than
actual audited financial performance metrics.

The analysis is cross-sectional and represents the position of the fleet management
industry at a particular point in time. Given the rapidly changing nature of Al
capabilities, hardware costs, and regulatory regimes, market positioning could change
over time.

Future studies might follow up on this research by conducting longitudinal tracking
on the paths of companies, using primary financial information, or using more
advanced multi-criteria optimization models to improve weighting schemes and
predictive capability.
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A Appendix A: Scoring Benchmarks and
Normalization Criteria

This appendix documents the detailed benchmarking logic used to operationalize the
Cost, Return on Investment (ROI), and Innovation dimensions employed in the
quantitative analysis. The purpose of this appendix is to ensure transparency,
replicability, and methodological rigor by explicitly defining what each score on the
five-point scale represents.

The benchmarks are designed as ordinal reference anchors rather than precise financial
measures. They reflect increasing levels of technological intensity, implementation
complexity, or value impact, consistent with both academic literature and observable
industry practices.

A.1. Cost Dimension Benchmarking

A.1.1. Hardware Cost

e Score 1-No Hardware
Pure software solutions requiring no proprietary physical devices. Data is

collected via existing systems or user-owned smartphones.

e Score 2 — Basic Telematics Hardware
Simple, plug-and-play GPS devices with minimal installation effort and

limited sensor capability.

e Score 3 — Advanced Telematics Sensors
Systems incorporating multiple sensors such as OBD units, basic cameras, or

fuel sensors, with moderate installation complexity.

e Score 4 — Al-Enabled Hardware Systems
Advanced hardware architectures including dual-facing cameras, edge Al

processing, or real-time video analytics requiring professional installation.
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Score 5 — Multi-Sensor OEM-Grade Systems
Highly integrated, capital-intensive systems involving multiple sensor types,

OEM-level vehicle integration, or autonomous hardware platforms.

A.1.2. Software

Score 1 — Minimal Software Cost

Free or near-zero-cost software with basic tracking or reporting functionality.

Score 2 — Low-Cost SaaS
Entry-level subscription models offering limited features at low monthly cost

per vehicle.

Score 3 — Standard Fleet SaaS
Market-average subscription pricing with comprehensive fleet management

features.

Score 4 — Advanced Analytics SaaS
Premium software offerings including Al-driven insights, predictive analytics,

or optimization modules.

Score 5 — Enterprise or Mission-Critical Software
High-cost software platforms that replace core operational systems or involve

complex pricing structures.

A.1.3. Integration Cost

Score 1 - Standalone Deployment
Operates independently with minimal configuration and no system

integration.

Score 2 — Basic System Connectivity
Limited data exchange with existing systems via standard APISs or file

uploads.

Score 3 — Moderate Integration Effort
Integration with transportation management systems (TMS), HR systems, or

insurance platforms.

Score 4 — Deep Enterprise Integration
Requires coordination with ERP systems, OEM platforms, or multiple third-
party systems.
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Normalization Criteria

e Score 5 - Structural Integration Requirement
Implementation necessitates major IT projects, process re-engineering, or

infrastructure redesign.

A.1.4. Organizational Cost

e Score 1 - Minimal Organizational Impact

Passive systems with little effect on daily workflows or employee behavior.

e Score 2 - Limited Behavioral Adaptation

Requires minor training or procedural adjustments.

e Score 3 - Moderate Change Management
Involves new workflows, performance monitoring, or data-driven decision

processes.

e Score 4 - High Organizational Friction
Introduces behavioral monitoring, compliance enforcement, or resistance from

drivers or unions.

e Score 5 — Structural Organizational Transformation
Requires fundamental changes to operating models, labor structures, or

governance mechanisms.

A.2. Return on Investment (ROI) Dimension
Benchmarking

A.2.1. Operational Cost Reduction

e Score 1-2: Marginal or indirect cost savings (<10%).
e Score 3: Moderate, measurable operational savings (approximately 10-20%).
e Score 4: Significant cost reductions with clear financial impact.
e Score 5: Structural cost transformation or savings exceeding 20%.
A.2.2. Risk and Liability Reduction
e Score 1-2: Minimal risk mitigation or qualitative safety improvements.

e Score 3: Measurable reduction in incidents or insurance exposure.
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e Score 4: Strong risk reduction with documented financial implications.

e Score 5: Risk prevention or liability elimination critical to business continuity.

A.2.3. Capital Efficiency

e Score 1-2: Limited influence on asset utilization or capital allocation.
e Score 3: Measurable improvements in asset lifecycle or utilization rates.
e Score 4: Significant optimization of capital expenditure decisions.

e Score 5: Structural transformation of capital requirements.

A.2.4. Compliance and Sustainability

e Score 1: Indirect or reputational compliance benefits only.

e Score 2: Partial support for regulatory or sustainability requirements.
e Score 3: Measurable compliance cost avoidance.

e Score 4: Strong compliance enablement or sustainability impact.

e Score 5: Compliance automation or policy-critical functionality.

A.2.5. Productivity and Utilization

e Score 1-2: Minor productivity gains.
e Score 3: Indirect or localized efficiency improvements.
e Score 4: Direct productivity enhancement across operations.

e Score 5: Core productivity transformation enabling scale or growth.

A.3. Innovation Dimension Benchmarking

A.3.1. Technological Novelty

e Score 1: Basic tracking or rule-based systems.
e Score 2: Standard telematics with limited sensor integration.
e Score 3: Multi-sensor systems with rule-based analytics.

e Score 4: Al-assisted analytics and advanced sensor fusion.
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Normalization Criteria

Score 5: Cutting-edge technologies such as autonomous systems, edge Al, or

computer vision.

A.3.2. Data Utilization

Score 1: Data collection only.

Score 2: Descriptive dashboards and reporting.
Score 3: Rule-based alerts and diagnostics.

Score 4: Predictive analytics and pattern recognition.

Score 5: Continuous learning systems with real-time feedback loops.

A.3.3. Business Model Innovation

Score 1: One-time product sales.

Score 2: Basic subscription-based services.

Score 3: Bundled hardware and software models.
Score 4: Platform-based or ecosystem-oriented models.

Score 5: Multi-sided platforms, outcome-based pricing, or data monetization

strategies.
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b Appendix B: Representative Scoring
Examples

Introduction

This appendix contains case studies that have been chosen from the complete dataset
in order to demonstrate the application of the multi-criteria scoring model described
in Chapter 3 and applied in Chapter 4. The chosen companies represent the complete
range of strategic archetypes that have been identified in the cross-case analysis: asset-
light marketplaces, pure software platforms, enterprise integrators, emerging market
specialists, and deep technology frontier innovators.

The aim of this appendix is not to re-discuss the entire industry, but to show, through
structured and comparable examples, how the Cost Index, ROI Index, and Innovation
Index are calculated. The chosen cases cover:

e Low-cost / high-efficiency marketplace models
e Medium-cost enterprise SaaS platforms

e Integration-heavy transformation partners

e Hardware-intensive autonomous systems

B.1. Jitsu — Asset-Light Marketplace Model

B.1.1. Company Context

e Core Offering: Last-mile delivery services using a "flex fleet" of gig drivers and
Delivery Service Partners (DSPs).

e Main Customers: E-commerce brands (American Eagle, HelloFresh, Nespresso)
requiring same-day/next-day speed.

e Value Proposition: "Amazon-level" delivery speed at "Ground shipping" prices;
high on-time performance (99%).

e Technology Intensity: High (Dynamic batching algorithms, predictive demand
modeling, API-first integration).

B.1.2. Cost Structure

e Hardware cost:

Zero Asset Risk. The client buys no trucks or devices. Drivers use their own vehicles
(Gig model) and smartphones. 1



| Appendix B: Representative Scoring

Examples 05

e Software cost:

Competitive Rates. Pricing is comparable to standard "Ground" rates (FedEx/UPS
Ground) but offers expedited speed. It is not "cheap," but it incurs no premium for the
speed boost. 3

e Integration cost:

Modern API. Designed for e-commerce (Shopify/Magento plugins, webhooks). Easier
than legacy EDI integrations required by traditional carriers. 2

e Organizational cost:

Outsourced Simplicity. No driver management, no union negotiations, no fleet
maintenance. The "fleet" is invisible to the shipper. 1

14+3+2+1
Cost Index = — 1.75

Jitsu has a Very Low Cost profile ($1.75$) regarding implementation friction. It allows
a retailer to "spin up" a nationwide same-day delivery fleet without buying a single
van. The cost is purely operational (OpEx), scaling linearly with shipping volume.

B.1.3. ROI Structure

e Operational Cost Reduction:

"Ground Rate" Speed. Shippers get Next-Day service for the price of 3-5 day Ground.
This is a massive effective discount vs. FedEx Overnight. 5

e Risk & Liability Reduction:

Asset Shielding. The shipper holds no liability for vehicle accidents or fleet insurance;
risk is transferred to the gig network/DSPs. 4

e Capital Efficiency:

100% Variable. Converts fixed fleet costs into purely variable shipping costs. Frees up
capital for inventory/growth. 5

e Compliance & Sustainability:

Route Density. Claims carbon reduction via optimized routing, but relies on gas-
powered gig vehicles (less control than an EV fleet). 3

e Productivity & Utilization:

Sales Conversion. Faster delivery (Same-Day) is proven to increase e-commerce cart
conversion by ~10% and repeat purchases. 5

_ 5+4+5+3+5

ROI Index = — = 4.4
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Jitsu delivers High ROI (4.4), but uniquely, a large part of this ROI comes from Top-
Line Growth (increased sales due to faster delivery promises) rather than just bottom-
line savings.

B.1.4. Innovation Level
e Technology novelty:

Dynamic Batching. Proprietary algorithms group packages into dense routes before
the driver arrives, unlike standard "on-demand" courier apps. 4

e Data utilization:

Predictive Demand. Uses data to predict spikes and position driver capacity (Gig vs.
DSP) ahead of time.5

e Business model:

Flex-Fleet Hybrid. Combines 60% Gig drivers with 40% Professional DSPs to balance
flexibility with reliability. Disrupts legacy "Hub & Spoke" models. 5

4+5+5

Innovation Index = =4.67

Jitsu’s innovation score is High (4.67). The core innovation is the Business Model (Flex-
Fleet) which allows them to scale capacity up/down instantly (like cloud computing
for logistics), something legacy carriers cannot do due to unionized, fixed assets.

B.1.5. ROI-Cost Matrix Positioning
X-axis (Cost): 1.75 / Y-axis (ROI): 4.40
Matrix Position: High ROI — Low Cost (Located in the "Agile Disruptors")

e Lowest Barrier to Entry: Jitsu is the easiest solution to "turn on." There is no
hardware to install and no software to learn, just an API key.

e Competitive Weapon: This position suggests Jitsu is the best strategic choice for
Retailers/Shippers fighting against Amazon. It neutralizes Amazon's speed
advantage without requiring the retailer to build a massive logistics network.

e Volatility Hedge: Because the cost is variable (Score 1.75), this solution is ideal
for businesses with highly seasonal volume (e.g., flower delivery, holiday gifts)
where maintaining a fixed fleet would be ruinous.

B.1.6. Relationship: Innovation vs Cost

Cost Index: 1.75 / Innovation Index: 4.67

Innovation Index 4.67
=—=2.66

Cost Index 1.75
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e Ratio > 2.5 (Disruptive Efficiency). The score is so high because the Cost is
artificially low for the client (since they are outsourcing the fleet entirely), while
the Innovation is high (access to advanced Al routing).

e Arbitrage Value: Jitsu allows a mid-sized retailer to access "Amazon Prime-like"
logistics tech without building it. The client "rents" the innovation per package.

B.2. Platform Science — Connected Vehicle Platform

B.2.1. Company Context

e Core Offering: "Virtual Vehicle" (IoT fleet orchestration platform).

e Main Customers: Enterprise trucking fleets (Walmart, Schneider, Werner) and
OEMs (Daimler Truck North America, PACCAR, Navistar).

e Value Proposition: "One Tablet, Infinite Apps." It replaces the "clutter" of
multiple hardware devices with a single software platform that integrates third-
party apps directly into the truck's native telematics.

e Technology Intensity: High (Edge computing, OEM-native integration,
Application Marketplace).

B.2.2. Cost Structure:
e Hardware cost:

OEM Native. Often pre-installed by the truck manufacturer (Daimler/Navistar). If the
truck is "Virtual Vehicle Ready," hardware cost is near zero. For older trucks, a simple
gateway is needed, but it avoids the "Christmas Tree" effect of multiple screens. 2

e Software cost:

Platform Fee + App Fees. You pay for the OS plus the apps you use. While the base fee
is standard, the total cost can grow as you add premium 3rd party apps from their
marketplace. 3

e Integration cost:

High Initial Lift. Moving from a legacy "Hard-coded" telematics unit (like Omnitracs)
to an "Open Platform" requires significant IT architecture changes and retraining
drivers on a new tablet interface. 4

e Organizational cost:

App Store Management. Requires a new role: "Fleet App Manager." You are now
managing software licenses and permissions for drivers, which adds administrative
friction compared to a static system. 3

3

2+3+4+3
Cost Index = =
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Strategic Interpretation: Platform Science has a Medium Cost profile (3.0). It is cheaper
on hardware (utilizing the truck's built-in modem) but requires more sophistication to
manage the software ecosystem. It shifts spend from "CapEx" (buying devices) to
"OpEx" (subscriptions).

B.2.3. ROI Structure
e Operational Cost Reduction:

Device Consolidation. Eliminates the need for separate cellular data plans for multiple

devices. One plan covers the truck. Reduces hardware maintenance/swapping costs.
4

e Risk & Liability Reduction:

Workflow Control. Allows fleets to "lock" specific apps while driving. Unlike a
standard tablet, the OS has deep integration with the vehicle speed sensor to ensure

safety compliance. 4
e Capital Efficiency:

No Hardware Rip-and-Replace. When you want to switch navigation providers (e.g.,
CoPilot to Google), you just push a software update. You don't need to rip out wiring.
This extends the useful life of the truck's tech stack. 5

e Compliance & Sustainability:

Real-time HOS. Native ELD (Electronic Logging Device) integration is more robust

than aftermarket dongles. Reduces violation risks. 4
e Productivity & Utilization:
Driver Experience. Drivers get a "Consumer-grade" experience (like an iPad). Higher

driver satisfaction leads to lower turnover (a massive ROI driver in trucking). 5

_A+4+5+4+5

ROI Index = — 4.4

Strategic Interpretation: Platform Science delivers High ROI (4.4). The standout is
Capital Efficiency (5). By decoupling the software from the hardware, it solves the
industry's biggest headache: obsolete technology stuck in 10-year-old trucks.

B.2.4. Innovation Index

e Technology novelty:
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Edge Computing. It processes data on the truck (Edge) rather than sending everything
to the cloud. This allows apps to talk to each other offline (e.g., the safety camera telling

the navigation app to reroute). 5
e Data utilization:

Contextual Sharing. Uniquely allows different apps to share data. The "Workflow" app
can pull data from the "Fuel" app and the "Dispatch" app simultaneously.4

e Business model:

B2B App Store. It created the "Salesforce AppExchange" for trucks. They don't just
sell their own software; they profit from partners (Netradyne, Drivewyze) selling on

their platform. 5

5+4+5

Innovation Index = 4.67

Platform Science has a strong innovation intensity score of 4.67, thanks to its
Platform-First approach (Virtual Vehicle™). Unlike conventional telematics
solutions, which operate as ‘black boxes’ in a closed system, Platform Science
innovates by building an Open Ecosystem (Edge Computing + App Marketplace) on
the vehicle itself. This is a revolutionary shift in Business Model Innovation, as it
transforms the industry from being based on proprietary hardware “silos’ to a shared
‘App Store’” economy, where third-party developers can roll out solutions to fleets

instantly without any hardware modifications.

B.2.5. ROI-Cost Matrix Positioning

e X-axis (Cost): 3.0
e Y-axis (ROI): 4.4

Matrix Position: High ROI - Medium Cost (Located in the "Strategic Transformation"
Quadrant)

Strategic Meaning:

e The "Future-Proof" Choice: Platform Science sits near Fleetx and FourKites but
offers a different value: Flexibility.

e Enterprise Standard: This solution is winning with "Super-Fleets" (Walmart,
Werner) because they need to run custom apps. A closed system (like a
standard GPS tracker) cannot do this.
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e Developer Economy: It creates a new economy where 3rd party developers
can build for trucks, increasing the ROI for the fleet over time without the fleet

spending more money.

B.2.6. Relationship: Innovation vs Cost

e Innovation Index: 4.67
e (CostIndex: 3.0

Innovation Index _ 4.67 _
3

1.56

Cost Index

e The "Platform" Multiplier: The innovation score is high because Platform
Science is an Enabler. It doesn't just give you one innovation; it gives you
access to all future innovations (apps) without new hardware costs.

e This proves that Platform-based models (like Android/iOS) are superior to
Point Solutions because they lower the marginal cost of adopting new

technology.

B.3. Flock Freight — Algorithmic Market Creation

B.3.1. Company Context

e Core Offering: FlockDirect® (Shared Truckload / STL) service.

e Main Customers: Mid-market to Enterprise shippers (e.g., Toshiba, Academy
Sports) moving 4-20 pallets.

e Value Proposition: "The Carpool for Cargo." It offers the speed and low
damage of a dedicated truck (FTL) for a price closer to LTL, while reducing
carbon emissions by filling empty truck space.

e Technology Intensity: High (Patented pooling algorithms, machine learning
for probability matching, instant quoting API).

B.3.2. Cost Structure
e Hardware cost:

Zero Asset. The shipper installs nothing. Carriers use their own trucks. It is a purely
digital relationship for the shipper. 1

e Software cost:
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Embedded/Transactional. No license fee. The cost is the shipping rate itself. However,
STL rates are often dynamic and can be higher than "cheap" standard LTL, though
lower than FTL. 2

e Integration cost:

Low-Medium Friction. Large shippers integrate via EDI/API (e.g., Oracle OTM,
Project44) which requires IT setup. Smaller shippers use the web portal (Zero friction).
3

e Organizational cost:

Behavior Change. Logistics managers are used to "LTL" or "FTL." Teaching them to
trust a new mode ("STL") requires education and trust-building, as it breaks the
traditional procurement binary. 3

1+2+3+3

Cost Index = =225

Strategic Interpretation: Flock Freight has a Low Cost profile (2.25). The main barrier
is not money, but the "Mental Shift" of adopting a third shipping mode (Shared
Truckload) that didn't exist before.

B.3.3. ROI Structure

e Operational Cost:

Reduction The "Goldilocks" Savings. Cheaper than paying for a whole empty truck
(FTL), but faster than cheap LTL. Savings of ~15-20% compared to FTL for mid-sized
loads. 4

e Risk & Liability Reduction:

99.8% Damage-Free. By avoiding terminals (where forklifts break things), damage
rates drop to near zero. This is a massive "Hidden ROI" for shippers of fragile goods
(electronics, furniture). 5

e Capital Efficiency:

Inventory Velocity. Faster transit times (no hubs) mean goods get to shelves faster,
improving cash conversion cycles for the shipper. 4

e Compliance & Sustainability:

Scope 3 Reduction. Certified B-Corp. Offers up to 40% CO2 reduction by filling empty
space. Uniquely provides carbon-neutral shipping at no extra cost (offsets included).
5

e Productivity & Utilization:

Carrier Earnings. For carriers, it increases revenue per mile by filling empty backhaul
space. For shippers, it simplifies booking via instant algorithms. 4
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4+5+4+5+4

ROI Index = — = 4.4

Strategic Interpretation: Flock Freight delivers High ROI (4.4). The standout is Risk
Reduction (5). For a company shipping $50k of fragile electronics, the "Damage Free"
guarantee is worth far more than the shipping cost itself.
B.3.4. Innovation Level

e Technology novelty:
Pooling Algorithms. Their core IP is the math that solves the "Tetris Problem" (fitting

A, B, and C's freight into one truck in real-time). This is computationally difficult.
5

e Data utilization:

Probability Matching. They predict "Will another shipment appear on this route

tomorrow?" to price the risk instantly. This is high-level predictive modeling. 5
e Business model:

Mode Creation. They didn't just digitize a broker; they invented "Shared Truckload"
(STL) as a standard category. 5

5+5+5
=5

Innovation Index =

Flock Freight has the highest level of innovation intensity with a score of 5.0, which is
characterized by the establishment of a new logistics vertical called Shared Truckload
(STL). Unlike digital freight brokers that are only digitizing the existing process, the
innovation in Flock Freight is deeply algorithmic in nature, as it solves the so-called
‘Tetris problem’ of pooling multi-shippers’ freight into a single, hubless vehicle in
real-time. This innovation in business model completely does away with the hub-
and-spoke system for mid-sized freight. proving that software alone can physically
restructure supply chains to reduce damage and carbon emissions without requiring

new physical assets.

B.3.5. ROI-Cost Matrix Positioning

e X-axis (Cost): 2.25 (Low)
e Y-axis (ROI): 4.4 (High)

Matrix Position: High ROI — Low Cost (Located in the "Agile Disruptors" Quadrant)

Strategic Meaning;:
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e The "Green" Algo: Flock Freight sits right next to Sennder and Jitsu.

e Differentiation: Jitsu is for "Parcels to Homes." Sennder is for "Whole Trucks to
Warehouses." Flock Freight is for "Pallets to Anywhere." It fills the gap in the
middle.

e Sustainability Champion: It shares the "Green" crown with Panion, but does it

through optimization, not electrification.

B.3.6. Relationship: Innovation vs Cost

e Innovation Index: 5.0
e Cost Index: 2.25

Innovation Index

=2 145
2.75

Cost Index

Strategic Interpretation

e Software Leverage: Like the other high scorers, it uses pure software
(Algorithms) to manipulate physical assets without owning them.

e This confirms that Algorithmic Marketplaces are the current "Efficiency Kings"
of the fleet industry delivering maximum innovation for minimal

implementation cost.

B.4. TransTRACK - Emerging Market Integrator

B.4.1. Company Context

e Core Offering: Fleet Management System (FMS) & Transportation
Management System (TMS) aggregator.

e Main Customers: Logistics/Freight companies in Southeast Asia (Indonesia,
Malaysia) operating in mining, public transport, and haulage.

e Value Proposition: "Connectivity in Chaos." It integrates with 1,000+ different
GPS devices (agnostic) to bring fragmented fleets onto one screen, specifically
solving fuel theft and maintenance issues.

e Technology Intensity: Medium (Integrator of existing sensors, "Hybrid"

GPS/GSM connectivity, localized maps).

B.4.2. Cost Structure

e Hardware cost:
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Hardware Agnostic. Can use existing GPS trackers (supports 1,000+ types). If new
hardware is needed, they offer low-cost OBD/GPS units. No forced "Premium"

hardware buy-in. 2
e Software cost:

Localized Pricing. Subscription model is priced for the SEA market (lower than US

SaaS rates). Includes data connectivity costs. 2
e Integration cost:

Plug-and-Play. Designed for rapid deployment in fleets that may not have IT

departments. "Hybrid" connectivity handles poor signal areas automatically. 2
e Organizational cost:

Culture Shock. High friction in "anti-theft" features. Drivers often resist fuel

monitoring and cabin cameras because it stops illicit income (fuel siphoning). 4

2+2+2+4

Cost Index = 25

TransTRACK has a Low-Medium Cost profile (2.5). It is designed to be affordable for
fleets that operate on thin margins. The main "Cost" is organizational fighting the

resistance of drivers who are used to unmonitored operations.

B.4.3. Roi Structure

e Operational Cost Reduction:

Fuel Security. Combats fuel theft (a major issue in SEA) with 98% accuracy. Reduces

maintenance costs by 20% by catching issues early. 5
e Risk & Liability Reduction:

Accident Claims. "ADAS Camera" integration reduces accident rates and helps with

insurance claims in chaotic traffic environments. 4
e Capital Efficiency:

Asset Lifespan. Preventing vehicle abuse (over-revving, overloading) extends the life

of trucks on rough roads. 3

e Compliance & Sustainability:
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Basic Compliance. Handles local regulations (KIR tests, permissions) but less focused

on "Carbon Accounting"” than EU players like Sennder. 3
e Productivity & Utilization:

Uptime. Reduces "Ghost Stops" (drivers stopping for personal business). Increases

deliverable days per month. 4

_ 5+4+3+3+4

ROI Index 3.8

TransTRACK delivers Medium ROI (3.8), but it is "Hard ROI" (Cash Savings). It pays
for itself by stopping fuel theft and unauthorized usage. In emerging markets, this
"Loss Prevention” ROl is more valuable than "Efficiency" ROL

B.4.4. Innovation Level

e Technology novelty:

Hardware Agnosticism. Not "new" tech, but the ability to ingest data from any cheap

GPS tracker is a massive engineering feat of compatibility. 3
e Data utilization:

Hybrid Connectivity. Stores data when the truck is offline (mining/remote areas) and

bursts it when signal returns. "Dual-Sim" logic for reliability. 4
e Business model:

Accident Compensation. Uniquely offers "Driver Accident Compensation”

(insurance) bundled inside the subscription, mixing SaaS with InsurTech.4

3+4+4

Innovation Index = =3.67

TransTRACK has moderate to high innovation intensity (3.67), which is driven by
Contextual Adaptation and not cutting-edge R&D. The innovation lies in Hardware
Agnosticism, which is the engineering capability to standardize data from more than
1,000 different types of sensors into a single ‘source of truth,” addressing the issue of
fragmentation that is common in the emerging markets. Secondly, the InsurTech
Hybrid business model (including accident compensation) is a Business Model
innovation that transforms the platform from a monitoring tool into a financial safety

net for fleet operators.
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B.4.5. ROI-Cost Matrix Positioning

e X-axis (Cost): 2.5 (Low-Medium)
e Y-axis (ROI): 3.8 (High)

Matrix Position: Low/Medium ROI — Medium Cost (Located in the "Functional
Optimizer" Quadrant)

Strategic Meaning;:

e The "Rugged" Solution: TransTRACK sits near BetterFleet and Onfleet on the
matrix but serves the "Rough Road" segment.

e The "Security" Dividend: The High ROI comes from Security. In markets
where 30% of fuel might be stolen, a system that stops it (even a simple one)
has infinite ROL

e InsurTech Hybrid: The bundled insurance (Business Model Innovation)

pushes it slightly higher on the value curve than a standard GPS tracker.

B.4.6. Relationship: Innovation vs Cost

e Innovation Index: 3.67
e CostIndex: 2.5

Innovation Index 3.67
=—=147

Cost Index 2.5

Strategic Interpretation

e Contextual Value: The innovation isn't "Space Age" (like Kodiak); it is
"Context Aware." The ability to work with spotty internet and cheap hardware
is the innovation.

e This proves that innovation in Emerging Markets looks different it's about

Robustness and Compatibility (Cost 2.5) rather than just raw Features.

B.5. Kodiak — Autonomous Ground Transport

B.5.1. Company Context
e Core Offering: L4 Autonomous Trucking Solution ("The Kodiak Driver").

e Main Customers: Long-haul carriers (e.g., Werner, ].B. Hunt), Industrial

logistics (Atlas Energy), and Defense (DoD).
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e Value Proposition: "Driver-as-a-Service" (DaaS)—continuous 24/7 operation,
removal of driver hours-of-service (HoS) limits, and fuel efficiency.

e Technology Intensity: Extreme (LiDAR, Radar, Sensor Fusion, Edge Al,
"Sparse Mapping").

B.5.2. Cost Structure
e Hardware cost:

High-End Retrofit. Uses "SensorPods" containing expensive LiDARs (Luminar/Hesai),

radar, and cameras. Replaces side mirrors. Cost is in the thousands per truck. 5
e Software cost:

Driver Replacement Fee. The "Driver-as-a-Service" model charges a per-mile fee

comparable to human labor wages, far exceeding typical SaaS fees.5
e Integration cost:

Hub-to-Hub Model. Requires setting up "Truckports" (transfer hubs), specific lane

mapping, and integration with remote operations centers. 4
e Organizational cost:

Structural Change. Requires total operational redesign (human driver for first mile ->
autonomous middle mile). High friction regarding regulatory approval and safety

validation. 5

5+5+4+5

Cost Index = =475

Kodiak has a Very High Cost profile. It is not a simple add-on; it is a capital-intensive
asset transformation. However, this high cost is intended to replace the single largest

line item in trucking: the human driver.

B.5.3. ROI Structure

e Operational Cost Reduction:

Wage Elimination. Removes the driver wage (~30-40% of cost per mile) and reduces

fuel by ~10% via consistent driving. 5

e Risk & Liability Reduction:
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"Safety as a Product.” System never gets tired or distracted. 360-degree redundancy.

Validated to be safer than human benchmarks. 5

o Capital Efficiency:
Double Utilization. Trucks can run 20+ hours/day (vs 11 hours human limit). A fleet
can move the same freight with fewer trucks. 5

e Compliance & Sustainability:

Perfect Compliance. 100% adherence to speed limits and rules. Fuel efficiency lowers

carbon footprint. 4
e Productivity & Utilization:

Continuous Ops. The truck only stops for fuel. Massive gain in speed-of-delivery
(e.g., Dallas to Atlanta in <24h). 5

5+5+5+4+5

. 4.8

Roi Index =

Kodiak delivers Maximum ROL but it is binary: it either works perfectly (huge
returns) or doesn't work (zero return). The ROl is driven by the physical capability to

run equipment 24/7.

B.5.4. Innovation Level

e Technology novelty:

Level 4 Autonomy. SensorPods with modular "swappable" design. Deep sensor

fusion. 5
e Data utilization:

Real-time Decisioning. Processes gigabytes per second for immediate path planning;

redundant safety compute. 5
e Business model:

Driver-as-a-Service. Moves from selling trucks (Capex) to selling "driving capacity”
(Opex). 5

5+5+5

5

Innovation Index =

Kodiak has a perfect innovation score of 5.0, representing the “frontier” of the sector.

The innovation of Kodiak is existential. It seeks to operate in the physical world
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without human assistance. The emphasis on “Sparse Maps” particularly shows a
high level of innovation maturity, as it addresses the scalability issue that afflicts all
other companies using maintenance-intensive HD maps. Kodiak does not simply
integrate innovation into a truck; it changes the definition of what a truck is from a
“human-operated tool” to an “autonomous robot.” The innovation intensity is at its

peak since it substitutes the biological operator with a silicon one.

B.5.5. ROI-Cost Matrix Positioning

e X-axis (Cost): 4.75 (Very High)
e Y-axis (ROI): 4.80 (Very High)

Matrix Position: High ROI — High Cost (Located in the "Strategic Transformers")
Strategic Meaning;:

e The "All-In" Bet: Kodiak resides in the top-right quadrant of the matrix. It is the
most expensive solution but has the greatest potential upside.

e Scale Required: Kodiak is not a solution for smaller fleets. It requires scale to
mitigate the "Integration Cost" (Hubs/Truckports). It is better suited for "Super-
Fleets" (JB Hunt, Maersk, Werner) operating high-density dedicated routes.

o Future State: At present, Kodiak is a "Future-Proofing" investment. The ROI is
High, but the organizational friction (Cost) is the only significant impediment

to widespread adoption.

B.5.6. Relationship: Innovation vs Cost

e Innovation Index: 5.00
e CostIndex: 4.75

Innovation Index

-2 105
4.75

Cost Index

Strategic Interpretation

e Ratio ~ 1: This means the innovation is extremely expensive. You get cutting-
edge tech, but you pay a premium price for it.

e Cost Substitution: The ratio is lower because the "Cost" here is not actually a
"Loss" it is a Transfer. The high software/service cost of Kodiak replaces the

"Driver Wage" cost.
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Innovation as a Replacement: In this model, innovation doesn't just "improve"
the driver; it evicts the driver. The cost structure reflects the complexity of

replicating human intelligence.
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