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SUMMARY

In response to the increasing urgency of climate change and the introduction of reg-
ulatory frameworks such as the EU’s Corporate Sustainability Reporting Directive
(CSRD), companies are under mounting pressure to quantify and report greenhouse
gas (GHG) emissions throughout their value chains. The transport sector, which ac-
counts for a significant share of global emissions, presents particular challenges due
to its fragmented structure, complex stakeholder networks, and widespread reliance
on subcontracted services. Despite recent standardisation efforts, including ISO
14083 and the GLEC Framework, companies continue to face difficulties in access-
ing high-quality emission data, ensuring methodological consistency, and facilitating
reliable data exchange.

This study explores the barriers and enablers related to the collection and sharing of
transport emissions data between transport service providers and transport buyers.
A qualitative case study was conducted, based on 19 semi-structured interviews with
companies operating across various sectors and supply chain roles. The collected
data was analysed through a thematic analysis, which allowed for the identification of
recurring patterns and underlying challenges across stakeholder groups. To structure
the findings and enhance clarity, a framework was developed that organises the key
themes and illustrates how they interact within the broader context of transport
emissions reporting.

The results of the study show that the main barriers to effective emissions reporting
lie not in the absence of regulatory ambition, but in the limited practical capacity
to meet increasing data demands. A key gap exists between top-down policy re-
quirements and the day-to-day realities of data collection and exchange, especially
within subcontracted and SME-dominated logistics chains. The findings highlight
the urgent need for interoperable digital systems, harmonised templates, and support
mechanisms that enable more efficient, accurate, and scalable reporting. Further-
more, the study underscores the importance of sector-wide collaboration and shared
responsibility among transport buyers, providers, and policymakers.

Keywords: Emission Data, Transport Emission Calculation, Transport Emission
Reporting, Logistic Emission Calculation, ISO 14083, CSRD.
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1

Introduction

Transport plays a vital role in modern society, enabling the movement of goods in
business operations and facilitating mobility through land, air and sea. The seam-
less integration of different modes of transport has become routine, often overlooking
the scale and environmental impact of these operations (World Economic Forum,
2022b; Stockholm Environment Institute, 2023).

With increasing urgency to address climate change, frameworks and regulatory ini-
tiatives have emerged to improve transparency in emissions accounting and support
more informed decision making by companies and consumers. Notable among these
efforts are the International Organization for Standardization (2023) standard and
proposed EU regulations EUR-Lex (2020), which establish guidelines for reporting
greenhouse gas (GHG) emissions across complex transport chains. These initiatives
aim to increase accountability, encourage innovation, drive behavioural change, and
ensure emissions reductions aligned with international goals. However, the frag-
mented and global nature of transport chains, characterised by numerous small ac-
tors, poses significant challenges to comprehensive emissions accounting (EUR-Lex,
2020).

1.1 Background

The transport sector is essential for the global economy, but it remains a major con-
tributor to GHG emissions. In 2020, transport accounted for approximately 26%
of the GHG emissions in the EU, with road transport alone responsible for around
20%. (European Commission, 2022).

To address climate change, the European green deal (European Commission, 2019)
and the European climate law (European Commission, 2021b) have set the goal of
achieving climate neutrality by 2050, aligning with the Paris Agreement (United
Nations, 2024). Within this framework, the EU aims to reduce transport-related
emissions by 90% by 2050 (European Commission, 2019). However, projections
suggest that global transport demand could double by 2050, potentially more than
double the emissions in the absence of mitigation efforts (Smart Freight Centre,
2024).

The growing pressure for more sustainable transport options, combined with reg-
ulatory emission reporting requirements and voluntary climate commitments, has
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increased the focus on quantifying GHG emissions in the sector (CLECAT, 2024).
This has been reinforced by the EU Corporate Sustainability Reporting Directive
(CSRD), which since January 2023 requires larger companies to report their emis-
sions, including emissions across their value chains (CLECAT, 2024).

Over time, various stakeholders have developed calculation methods and frameworks
for GHG emissions in transport. However, the absence of a universally adopted
methodology and globally harmonised reporting requirements has led to a frag-
mented landscape. As a result, actors often apply different models, yielding incon-
sistent and incomparable data that reduce transparency, traceability, and accuracy.
Consequently, researchers and industry organisations have advocated for a common
framework (EUR-Lex, 2020; Smart Freight Centre, 2021; CLECAT, 2022).

Several initiatives have responded to these challenges. In 2012, the European Com-
mittee for Standardisation introduced EN 16258, the first transport-specific standard
for calculating and reporting energy consumption and GHG emissions (EUR-Lex,
2020). In 2016, the Global Logistics Emissions Council (GLEC), led by the Smart
Freight Centre, developed a framework to further standardise the accounting of
transport emissions (Smart Freight Centre, 2024). This framework was instrumen-
tal in the creation of ISO 14083, an international standard released in March 2023,
which offers a comprehensive methodology for quantifying and reporting emissions
between transport modes and logistics hubs (International Organization for Stan-
dardization, 2023). Other initiatives, such as the French Transport Code, the GHG
Protocol, and SmartWay, have also established reporting standards, the French Code
specifying additional national requirements (EUR-Lex, 2020).

A central challenge in emissions reporting is the availability, quality, and exchange
of accurate data across complex supply chains. The logistics industry comprises
many small and medium sized enterprises (SMEs) that often lack the resources
to implement robust emission measurement systems (European Parliament, 2023).
A survey of 800 European road transport SMEs found that 43% did not measure
emissions at all, 32% did so only for internal operations, and just 25% extended
the measurement to customer levels (Finger and Serafimova, 2021). Outsourcing is
common in the industry, further complicating data access and reporting. Effective
data exchange between stakeholders is therefore essential, but not without barriers.
Businesses may be reluctant to share emissions data due to concerns about com-
petition, ownership, and confidentiality (European Parliament, 2023). As emissions
calculations depend on inputs such as fuel consumption, vehicle type, and route
efficiency, companies relying on subcontractors often lack direct access to primary
data. Consequently, many use activity-based approaches with default or estimated
values instead of energy-based calculations grounded in operational data, introduc-
ing uncertainties and inaccuracies (CLECAT, 2024; European Parliament, 2023). In
the absence of reliable primary data, companies often rely on default or modelled
datasets. Although default data reflect industry averages, they may not represent
actual operations and can significantly distort results (Auvinen et al., 2014).
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Moreover, as EUR-Lex (2020) notes, emission factors used in these calculations
vary widely between databases, with differences in national scope, specification, and
underlying models, resulting in divergent results even when the same method is ap-
plied. Finger and Serafimova (2021) emphasise that without high quality data, it is
impossible to evaluate decarbonisation options, track emission reduction progress,
or set science-based targets. The lack of standardised data formats further hinders
interoperability and emission tracking between systems and stakeholders (EUR-Lex,
2020).

Although standards such as ISO 14083 and the GLEC framework provide struc-
tured methodologies, their implementation varies between industries and countries,
limiting their global effectiveness (CLECAT, 2024). To fully realise the potential
of harmonised reporting standards, it is critical to ensure both the collection and
creation of accurate emissions data. As surveys indicate that most companies do not
measure their GHG emissions themselves but rely on data from transport providers,
carriers must expand their measurement capabilities.

1.2 Purpose

The purpose of this study is to explore the challenges and barriers related to col-
lecting and sharing transport emission data among transport service providers and
transport service buyers in the transport chain. By identifying obstacles in data
availability and exploring enablers for improved information sharing, this study
seeks to contribute to improving the transparency, comparability, and reliability
of emissions data.

1.3 Research Questions

Q1. What are the primary challenges and barriers faced by transport service
providers and transport service buyers in collecting transport emission data?

Q2. How do the existing practices and technologies for sharing transport emission
data among stakeholders in the transport chain impact the efficiency and accuracy
of data exchange?

1.4 Structure of the Report

This report is structured into six main chapters, each designed to build an under-
standing of the challenges and opportunities related to the visibility of environmental
data in transport chains.

Chapter 2 provides the theoretical foundation for the study. It introduces the key
frameworks relevant for transport emissions reporting, such as CSRD, EN 16258,
GLEC, and ISO 14083. The chapter also explores the main drivers behind emissions
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reporting, the associated challenges, and the importance of accurate data. Chap-
ter 3 outlines the methodology used in the study. It explains how the empirical
material was collected through interviews and secondary data, the selection process
of the participating companies, and the role of Centiro in this study. Chapter 4
presents the empirical findings of the interviews. The results are structured around
barriers and challenges, drivers and enables improving for emissions reporting. The
perspectives of both transport buyers and transport service providers are included
to capture different points of view throughout the value chain.

Chapter 5 provides an analysis of the findings by comparing it with the theory
presented in Chapter 2. Initially, a framework is presented that was developed to
provide an understanding of the results. This is followed by the research questions
that have guided the study. These are thoughtfully addressed to be able to answer
the purpose of the study. Chapter 6 presents the main conclusions of the study
by identifying the main challenges and barriers in collecting and sharing transport
emission data among transport service providers and transport service buyers in the
transport chain. The report concludes with references and appendices that contain
the questionnaires used.



2

Theory

This chapter presents the theoretical framework developed to support the study. It
is based on a review of the existing literature on emissions reporting methodologies
and the challenges associated with calculating emissions in transport systems. The
review also includes research on the sharing of emissions data across supply chains
and between stakeholders. Additional efforts were made to identify the literature
that addresses the availability and use of different data types by transport buying
companies. However, most of the existing literature approaches this topic from a
general perspective, with limited qualitative studies or empirical findings specific to
transport buyers.

The chapter begins by outlining the need for emissions reporting, highlighting key
frameworks and regulations that influence reporting practices. Then it examines the
main drivers and challenges associated with transport emissions reporting. Finally,
the chapter discusses the importance of accurate data, describing the different data
types used in emissions calculations and the most influential factors affecting data
quality and reliability.

2.1 Standardising Emissions Reporting

Sustainability reporting is gaining prominence, particularly following the introduc-
tion of the CSRD in 2023. Given the breadth of reporting requirements that span
most aspects of business operations, several voluntary frameworks have been devel-
oped to support emissions reporting. These initiatives aim to harmonise the calcu-
lation and reporting of GHG emissions from transport services, though they vary
in scope and complexity. Before 2012, there was no unified standard for report-
ing transport emissions, resulting in inconsistencies and output that was difficult
to compare between organisations (CLECAT, 2024). As illustrated in Table 2.1,
a wide range of methods has since emerged, varying in terms of transport modes
and segments covered. Initial efforts included the GHG Protocol (2001) and ISO
14064-1 (2006), which provided corporate-level reporting guidelines, but lacked spe-
cific methods for transport chains (International Organization for Standardization,
2006; World Resources Institute and World Business Council for Sustainable Devel-
opment, 2004). Other frameworks, such as ISO 14067 (focussing on product carbon
footprints) and national guidelines such as DEFRA (Department for Environment,
Food and Rural Affairs) (UK) or EU Emissions Trading System (EU ETS) for avi-
ation, introduced sector-specific approaches (International Organization for Stan-

5
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dardization, 2018; Ehrler and Seidel, 2014). Calculation tools such as EcoTransIT
and SEMBA, and various emission factor databases also emerged. However, without
common regulation, these tools produced divergent results (Ehrler and Seidel, 2014).

Table 2.1: Primary methods for GHG emissions calculations in the transport sector

Standard /methodology Modes Segments

GHG protocol All modes Passengers & freight
EN 16258 All modes Passengers & freight
ISO 14083 All modes Passengers & freight
PEF All modes Passengers & freight
French transport code (Article L. 1431-3)  All modes  Passengers & freight
Parcel Delivery Environmental Footprint All modes Parcel

GLEC All modes Freight

SmartWay All modes Freight

Topsector All modes Freight

Clean Cargo Working Group Maritime Freight

EU MRV Maritime Freight

IMO DCS Maritime Freight

CORSIA Aviation Passengers & freight
ICAO/TATA RP1678 Aviation Freight

IATA Aviation Passengers

EU ETS aviation Aviation Passengers & freight

Source: (Schroten et al., 2024)

Although CSRD is not included in Table 2.1, this is because CSRD is not a methodol-
ogy for calculating emissions. Rather, it is a directive that mandates sustainability
reporting and refers companies to the ESRS (European Sustainability Reporting
Standards) for guidance on what must be reported. The ESRS outlines the required
disclosures but does not specify how to calculate emissions. Therefore, the frame-
works introduced in more detail in the following sections, EN 16258, GLEC, ISO
14083, and CountEmissionsEU, are specifically chosen because they focus on how
to calculate transport-related GHG emissions. These methodologies represent the
main approaches referenced in policy and practice today, and they form the basis for
the practical calculation work conducted by companies. They are also the methods
most frequently mentioned in interviews and secondary sources in this study.
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2.1.1 CSRD

The CSRD, introduced in January 2023, is part of the EU’s Green Deal and aims to
improve consistency, comparability, and accessibility of sustainability information
(European Commission, 2021a). Given the significant transition required for busi-
nesses, it is being gradually rolled out based on company size, starting in 2024 with
companies previously covered by the Non-Financial Reporting Directive (NFRD)
(European Commission, 2025). Over time, additional companies will be included in
the scope of the directive (European Council, 2024). By allowing access to compara-
ble non-financial information from investment entities between the EU, the directive
is expected to facilitate investor assessments of sustainability risks and the broader
implications of their investments (European Commission, 2021a).

The European Commission (2023b) believes that an EU directive is essential to
establish uniform regulations throughout the EU, thus mitigating the risk of incon-
sistent reporting requirements between member states. Such discrepancies could
lead to increased costs for companies operating across borders (European Commis-
sion, 2023b). At the global level, an initiative of this nature is also expected to
positively influence the development of policies on sustainability reporting (Euro-
pean Commission, 2021a).

To enable companies to meet the requirements of the CSRD in practice, the Euro-
pean Financial Reporting Advisory Group (EFRAG) has developed the reporting
standards known as the European Sustainability Reporting Standards (ESRS) (Eu-
ropean Commission, 2025). The ESRS also takes into account existing voluntary
sustainability reporting frameworks, to prevent double reporting by companies (Eu-
ropean Commission, 2023a). The CSRD follows the principle of double materiality,
which means that companies must report both their impact on the environment,
such as emissions and pollution, and how environmental factors, such as climate
change, affect them (European Commission, 2023b). Emissions are classified into

three scopes to provide a comprehensive view of a company’s climate impact (ESRS
E1 Climate Change, 2022).

Scope 1: Direct emissions from a company’s own operations, for example, emissions
from facilities and vehicles. (ESRS E1 Climate Change, 2022).

Scope 2: Indirect emissions from energy consumption, particularly purchase of elec-
tricity, district heating, or cooling from external providers. Although these emissions
are not generated directly by the company, they are a consequence of its activities.
(ESRS E1 Climate Change, 2022).

Scope 3: Indirect emissions that occur outside of the company’s direct operations
but within its value chain. These can originate from suppliers, transportation, prod-
uct use, and waste management (ESRS E1 Climate Change, 2022). Scope 3 can be
divided into upstream (indirect emissions related to purchased goods and services)
and downstream (indirect emissions related to sold goods and services) (WBCSD

and WRI, 2011).
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For a complete climate impact assessment, total GHG emissions must include all
three scopes (ESRS E1 Climate Change, 2022).

In February 2025 the European Commission adopted a simplification package, called
the Omnibus package, which entails several changes to the CSRD. The package ex-
empts about 80% of companies that were previously covered by the CSRD and
introduces some changes in how reporting should be conducted. Reporting require-
ments for companies currently covered by the CSRD will be postponed by two years.
These changes aim to make sustainability reporting more efficient and less burden-
some, while still holding the largest companies with the greatest environmental and
climate impact accountable. (Commission, 2025).

2.1.2 EN 16258

Published in 2012 by the European Committee for Standardisation, EN 16258 was
the first European standard for quantifying GHG emissions in transport services
(CLECAT, 2024). It applies to all modes of transport and uses the Well-to-Wheel
(WTW) approach, which incorporates both upstream (Well-to-Tank, WTT) and
operational (Tank-to-Wheel, TTW) emissions. The development of EN 16258 was
driven by the need for a standardised method to compare transport emissions. While
EN 16258 provided a foundational methodology, differences in interpretation led to
inconsistent results across companies, prompting the need for further harmonisation
(Ehrler and Seidel, 2014).

2.1.3 GLEC

Developed by the Global Logistics Emissions Council (GLEC) and launched in 2016,
the GLEC Framework provides a globally harmonised approach to calculating emis-
sions in multimodal freight chains (Smart Freight Centre, 2024; Fancello et al.,
2023). The framework is updated continuously to align with developments in the
climate and logistics sectors. Widely used by carriers, freight forwarders, and logis-
tics providers, it enables transparent comparisons across transport options (Fancello
et al., 2023; Smart Freight Centre, 2024). The framework aligns with several other
standards, including the GHG Protocol, the UN’s Global Green Freight Action
Plan, and CDP Reporting. It has also significantly influenced the development of
ISO 14083 (Smart Freight Centre, 2024).

2.1.4 1ISO 14083:2023

[SO 14083:2023, published in 2023, replaced EN 16258 as a standard for quantifying
and reporting GHG emissions from transport chains (International Organization for
Standardization, 2023). It includes more detailed guidelines to account for both
direct and indirect emissions throughout the entire transport chain (International
Organization for Standardization, 2023; CLECAT, 2024). Developed by ISO in col-
laboration with Smart Freight Centre and the German Institute for Certification, it
builds on the GLEC Framework (Smart Freight Centre, 2023). The purpose of ISO

8
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14083 is to create an international standard that can be used by both small and
large companies within global transport chain operations. It includes all transport
modes and extends coverage to operational emissions from logistics hubs (Interna-
tional Organization for Standardization, 2023).

The standard outlines four data types for emissions calculations:

e Option A: Primary data

o Option B: Model-Based Calculation

e Option C: Default values from a database

e Option D: Values from contracted operator using Option A or B.

Primary data is preferred, with clear guidance to prioritise modelled data over de-
fault values when primary data is unavailable. The selected method must accurately
reflect actual emissions, not just minimise reported figures (International Organi-
zation for Standardization, 2023). Further explanations on the different data types
can be found in Section 2.4.1.

2.1.5 CountEmissionsEU

CountEmissionsEU is a proposed EU initiative to introduce a mandatory standard
methodology for emissions reporting in transport, aiming to improve data compara-
bility and reliability across Europe. The proposal, tabled in July 2023, is currently
under legislative review. If adopted, companies reporting emissions from transport
chains would be required to follow ISO 14083, though reporting itself would remain
voluntary. The proposal also includes certification of external calculation tools to
ensure compliance with the methodology. As in ISO 14083, primary data is pri-
oritised, with a clear data hierarchy for consistent application of the methodology
(European Parliament, 2023).

2.2 Drivers for Transport Emission Reporting

Since most frameworks for transport emissions reporting have historically been vol-
untary, it is important to understand the underlying drivers that motivate organisa-
tions to engage in such efforts. Understanding these drivers also provides insight into
some of the challenges associated with implementing emissions reporting in practice.
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Table 2.2: Drivers for Transport Emission Reporting from Literature

Drivers Description

Internal
o KPI for internal sustainability performance

» Adapting to regulations and prepare for
future standards

e Operational efficiency improvements and
cost savings

External )
o Commercial pressure

o Competitive advantage
e Emissions tracking is often a low
organisational priority

Anticipating Regulatory

Developments o Preparing for legal requirements

o Regulatory readiness

Dobers et al. (2019) categorises the drivers into three different categories. The
first relates to internal performance and strategic alignment. Tracking emissions is
necessary to monitor sustainability goals and internal improvements. Calculating
emissions and related key performance indicators (KPIs) enables organisations to
evaluate their progress, support strategic decision-making, and report transparently
to external stakeholders such as customers and shareholders (Dobers et al., 2019).
Additionally, Finger and Serafimova (2021) emphasise the growing business case for
carbon accounting. Emissions tracking is increasingly viewed as a means to improve
operational efficiency, reduce costs, and lower emissions. The ability to demonstrate
environmental progress can also provide competitive advantages, particularly when
customers are willing to pay a premium for more sustainable transport solutions.

The second driver is external commercial pressure. As noted by Dobers et al. (2019),
organisations are often required to report emissions to fulfil customer or contractual
demands. This is further supported by Kiithne Logistics University (2024a), whose
survey shows that customer pressure is the second most important motivation for
SMEs to invest in decarbonisation. While emissions reporting is not explicitly men-
tioned, it can reasonably be assumed as a prerequisite for demonstrating progress,
as measurement is essential for validation.

The third driver involves anticipating regulatory developments. According to Dobers
et al. (2019), many companies adopt emissions reporting to prepare for future legal
requirements, positioning themselves as proactive and adaptable. Engaging in GHG
reporting prior to it becoming mandatory demonstrates not only regulatory readi-

10
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ness but also a commitment to environmental responsibility. As noted by (World
Economic Forum, 2022a), this proactive approach is increasingly seen as necessary
for all companies aiming to remain competitive and compliant in a rapidly evolving
regulatory landscape.

2.3 Challenges in Transport Emission Reporting

Emissions calculations are influenced by several factors, including the quality, data
completeness, calculation tools, system boundaries, modelling assumptions, and
emission factors. This section synthesises key challenges from the literature re-
garding sustainability reporting within transport emissions.

2.3.1 Organisational and Methodological Barriers

Table 2.3 presents challenges identified in the literature, categorised here as organi-
sational and methodological barriers. The remainder of this section provides a more
detailed description of these challenges and their implications.

Table 2.3: Organisational and Methodological Barriers from Literature

Challenge Description

Fragmented reporting

o Different actors use varied methods to
standards

collect and report emissions

o Inconsistent terminologies and practices
complicate comparison

o Lack of harmonised metrics

 Feasibility for companies competing with
granularity from regulations

Regulatory ambiguit
& Y sy o Weak enforcement limits compliance

incentives
e Need for alignment with existing
regulations to avoid extra administration
o Potentially complicates international
operations and data collection

o Fragmented reporting standard
To effectively monitor, benchmark, and improve environmental performance, a clear
understanding of current and historical levels is needed (European Parliament, 2023;
Finger and Serafimova, 2021). However, the absence of a universally accepted
methodology for emission data collection, calculation and reporting poses a signifi-
cant challenge (EUR-Lex, 2020). In the current landscape, companies must choose
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among a wide range of frameworks (see Section 2.1), tools, and emission factors
databases (see Section 2.4), each differing in scope, allocation logic, methodology,
default values, objectives, and perspectives (European Parliament, 2023). Conse-
quently, methodological inconsistencies, large variances, and fragmented reporting
practices emerge, undermining the accuracy, comparability, relevance, and reliability
of emission data and reporting (Dobers et al., 2019; Finger and Serafimova, 2021;
European Parliament, 2023).

A key issue is the lack of a holistic framework that encompasses all transport modes,
regions, and operational contexts. This gap results in significant discrepancies not
only between companies but also across various transport modes (Dobers et al.,
2019; Finger and Serafimova, 2021). In addition, emissions scopes and organisa-
tional boundaries are often defined differently. For instance, emissions may be in-
consistently classified as direct (Scope 1) or indirect (Scope 3), and many reports
exclude emissions from upstream activities or administrative operations (Finger and
Serafimova, 2021). A review of 121 corporate sustainability reports found that only
a small fraction included emissions from energy supply or administrative processes,
resulting in substantial underestimations of overall carbon footprints (Dehdari et al.,
2023).

Frameworks also differ in granularity, with some applying TTW and others WTW
perspectives. Additional complexity arises in shared transport operations, where
emission allocation across multiple users is often unclear and non-standardised.
Emissions reporting also varies across hierarchical levels, ranging from product-level
calculations to corporate-level aggregates, making it difficult to integrate or com-
pare data across different levels of the supply chain Finger and Serafimova (2021).
These inconsistencies are illustrated by Stevens (2018) who described how Heineken
voluntary explored the possibility of broadening their emission report to include
air pollutants, illustrating the evolving and often ambiguous nature of emissions
scoping. Because reporting entities often determine their own reporting boundaries
without providing clear justifications, the comparability of reported emissions data
across companies is compromised (Stevens, 2018).

This fragmentation reflects a broader tension between methodological rigour and
operational feasibility. While academia often promotes granular data collection,
companies must consider constraints of time, budget, and personnel. As noted
by Stevens (2018), some companies question whether increased accuracy justifies
the cost. This highlights a broader divergence where academic approaches prioritise
rigour, while companies value simplicity, practicality and comparability. To improve
consistency, Dobers et al. (2019) recommend adopting an ISO standard. However,
stakeholder feedback in Finger and Serafimova (2021) highlight industry support for
the GLEC Framework, which is favoured for its flexibility, adaptability, and ongoing
updates.

e Regulatory ambiguity
To promote wider adoption of harmonised frameworks, some stakeholders advocate
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for mandatory emissions reporting. The European Commission’s CountEmission-
sEU initiative aims to standardise reporting methodologies across the transport
sector. Yet, it also recognises that in the absence of mandatory obligations, many
companies continue to rely on diverse and inconsistent methodologies (European
Parliament, 2023). Kiihne Logistics University (2024a) emphasises the pivotal role
of national governments and the EU in decarbonising European road freight. Their
findings suggest that stakeholders view regulatory intervention as essential for estab-
lishing unified methodologies and clearer guidance. Furthermore, the effectiveness
of any new framework depends on its widespread adoption among cargo operators,
without broad industry uptake, its impact remains limited (Finger and Serafimova,
2021). Similarly, Stevens (2018) highlight that the effectiveness of voluntary frame-
works like GLEC depends heavily on collective adoption across the industry. How-
ever, their study also underscores a key challenge: while academia tends to focus on
the lack of standardisation, companies more often cite data access as the primary
barrier.

Notably, research suggests that developing a rigid, all-inclusive framework is not
sufficient on its own. Alignment with existing regulations, such as those within
the EU, is crucial to avoid creating additional administrative burdens or duplicating
reporting obligations (Finger and Serafimova, 2021). For example, European Parlia-
ment (2023) note that the proposed CountEmissionsEU regulation could complicate
reporting for international operators working across different jurisdictions. Varia-
tions in national reporting rules further compound this challenge, reducing data
comparability and increasing compliance costs for multinational firms (Finger and
Serafimova, 2021).

2.3.2 Data Quality and Availability

Table 2.4 presents challenges identified in the literature, categorised here as chal-
lenges with data quality and availability. The remainder of this section provides a
more detailed description of these challenges and their implications.

Table 2.4: Data Quality and Availability from Litareture

Challenge Description

Limited data access o )
+ Emissions data from subcontractors is often

unavailable
o Different degree of data depending on mode
and structure of transport chain

(Continued on next page)

13



2. Theory

(Continued from previous page)

Challenge Description

Inconsistent practices
P « Varying databases used for emission factors

o Different calculation methods and model
assumptions
e Data quality varies and causes reduced trust

Technological limitations
o IT systems between actors are not

interoperable

o Many systems lack real-time tracking
capability

o Aggregating and integrating data from
multiple sources is complex

o Limited data access

Improving the collection and accessibility of operational data and current emissions
levels is essential for accurate emissions reporting and for advancing the transport
sector toward more environmentally sustainable practices and more informed de-
cisions regarding transport mode selection (Finger and Serafimova, 2021). While
much of the existing literature emphasises harmonising of reporting frameworks,
challenges related to data collection are also addressed. Stevens (2018) report that,
according to one interviewed expert, the lack of comparability in emission results
stems less from methodological differences and more from data related issues. In
line with this, the GHG Protocol recommends prioritising robust data collection
systems, noting that the availability of high-quality data is often the primary obsta-
cle in developing GHG inventories (World Resources Institute and World Business
Council for Sustainable Development, 2004). Dobers et al. (2019) identify data col-
lection, data sharing between different stakeholders in the supply chain, and data
quality as the main barrier to emission calculation, with primary data often being
non-existent. Even when clear allocation methods are applied, such as those aligned
with EN16258, implementation remains difficult due to missing or inaccessible data
(Ehrler et al., 2016). Finger and Serafimova (2021) argue that more disaggregated
and activity-based primary data is needed to enable eco-labelling of products, sup-
port consumer transport choices, offer adequate recycling of products, and track
progress on emission reduction targets.

One structural issue is the limited control organisations have over the full extent
of transport chains. Multimodal and subcontracted arrangements introduce admin-
istrative complexity and hinder data collection and transparency, as the ability to
collect emissions data from transport providers depend on the extent of control
exerted over the transport. This leads firms to rely on internal data to maintain
traceability (Stevens, 2018). Moreover, data availability varies by transport mode.
Road transport, for instance, has seen increased adoption of granular tracking meth-
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ods, while inland waterway and rail sectors often lag behind (Finger and Serafimova,
2021).

Another dimension is trust. Data uncertainties can arise from inconsistencies in fuel
consumption records (Finger and Serafimova, 2021), vehicle specifications (Kiout-
sioukis et al., 2004), or trip distances (EUR-Lex, 2020), all of which are sensitive
to the data collection methods used and to real-world operating conditions (Euro-
pean Parliament, 2023). European Parliament (2023) report that transport buyers
have limited confidence in the data provided by carriers. As a result, users may
not demand emissions data, which in turn reduces carriers’ motivation to invest in
accurate calculations.

e Inconsistent practices
The absence of a standardised framework has led to a fragmented practices across
the sector. A wide range of tools, databases, and modelling methods are employed,
often based on varying assumptions and data inputs. Due to significant data gaps,
the use of default or modelled values is common. Consequently, there is substantial

variation in data quality, input data types, as well as data collection efforts across
firms (European Parliament, 2023; Ehrler et al., 2016).

Default values are based on general assumptions, such as average vehicle efficiency or
driver behaviour, that may not reflect actual operations (Kioutsioukis et al., 2004).
Methodological differences also persist in terms of granularity, system boundaries,
and geographical scope, resulting in incompatible outputs. As Finger and Serafi-
mova (2021) observe, the sector suffers from an “over-reliance on industry-default
values of carbon intensity and a failure to reqularly recalibrate emission factors in line
with technology advancements and improvements in business practice”. To address
these shortcomings, several authors have advocate for default values to be scientifi-
cally validated and independently verified (European Parliament, 2023; Ehrler et al.,
2016). According to Ehrler et al. (2016), a centralised and widely accepted data-
bank, ideally established at the EU level, could significantly enhance the reliability
and consistency of emissions data.

Similarly, emission factors, used to estimate emissions per unit of fuel or activity, fur-
ther contribute to inconsistencies, varying widely in their source, transparency, and
relevance (International Organization for Standardization, 2023; Plassmann et al.,
2010; Finger and Serafimova, 2021). Selecting appropriate factors is challenging,
as assumptions are often undocumented or poorly explained (Stevens, 2018). To
improve consistency across transport modes and contexts, Finger and Serafimova
(2021) emphasise the need for regular updates and greater transparency.

The selective use to apply default values, particularly when these yield lower re-
ported emissions, undermines trust and credibility. Although this may be beneficial
for the reporting entity, it undermines the overall reliability of emissions reporting.
European Parliament (2023) and Stevens (2018) note that a harmonised verification
system would strengthen data reliability, but may simultaneously reduce the will-
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ingness to share data due to added costs and administrative burden.

Even when using the same tools and datasets, subjective judgment in areas like
boundaries setting and data allocation methods introduce subjectivity to the pro-
cess (Kioutsioukis et al., 2004). Dobers et al. (2019) describe this challenge as a
trade-off between granularity and feasibility, while aggregated default values are
easier to apply, they may not reflect actual operations, conversely, detailed data de-
mand more resources and specialised knowledge. These issues are especially evident
in decentralised organisational and complex supply chains, where multiple actors
may apply inconsistent assumptions. This diminishes transparency and traceability,
complicating verification and stakeholder trust (Stevens, 2018).

These issues result in considerable uncertainty in reported emissions, sometimes
yielding counter-intuitive outcomes, such as more precise data leading to higher
reported emissions. Inconsistent practices weaken comparability, as organisations
operating under similar conditions may report vastly different figures. This un-
dermines benchmarking and the credibility of environmental claims (Stevens, 2018;
Ehrler et al., 2016).

e Technological limitations

Reliable transport emissions calculation depends on coordinated data sharing across
the supply chain, but integration remains limited. As no single actor has all the
necessary information, collaboration is essential to generate reliable estimates on
shipment level (Dobers et al., 2019).

A major barrier lies in the lack of interoperability between systems. Despite the
widespread use of digital tools such as telematics, fuel receipts, and third-party
platforms, data is often stored in incompatible formats (Freitas and Gervésio, 2024;
Plassmann et al., 2010). Within organisations, disconnected operational and ad-
ministrative systems further fragment data flow, while between companies, digital
ecosystems lack standardisation (Kiithne Logistics University, 2024b).

Finger and Serafimova (2021) highlight that data exchange is frequently constrained
at both the intra- and inter-organisational levels. They emphasise the need for
stronger collaboration mechanisms, citing promising examples, such as partnerships
between vehicle manufacturers and operators to access real-time data. Workshop
participants echoed this view, suggesting regulatory measures to require original
equipment manufacturers (OEMs) to share relevant vehicle data. A harmonised
framework for secure and standardised data exchange was identified as a key enabler.
However, implementing comprehensive data systems is resource intensive. Data
retrieval, validation, and integration require multiple iterations and quality checks.
These efforts require significant investments in time, personnel, and technology,
making it challenging for companies, particularly SMEs, to adopt robust tracking
solutions (Dobers et al., 2019).
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2.3.3 Data Sharing and Collection

Table 2.5 presents challenges identified in the literature, categorised here as chal-
lenges with data sharing and collection. The remainder of this section provides a
more detailed description of these challenges and their implications.

Table 2.5: Data Sharing and Collection Challenges from Literature

Challenge Description

Lack of trust and

. o Emissions data is seen as commercially
collaboration

sensitive and confidential

o Fear of negative exposure discourages
transparency

o Low collaboration across supply chain
actors

Limited data collection

capabilities o Many small carriers lack capacity to collect

and report emissions data

» Emissions accounting is seen as complex
and costly

e Limited demand and few financial
incentives discourage investments

e Lack of trust and collaboration

A major barrier to the availability of emissions data is the lack of trust among supply
chain actors, particularly in the sharing of operational and emissions-related data.
Although primary data, such as fuel or energy consumption, is considered the most
accurate input for emissions calculation, access to this information often requires
insight into operational processes that transport service providers are reluctant to
share (European Parliament, 2023). This reluctance is mentioned to stem from con-
cerns over data confidentiality. Ehrler et al. (2016) and European Parliament (2023)
emphasise that sharing activity-based data can conflict with company confidential-
ity policies, as it can reveal sensitive information on fuel usage, cost structures,
and operational performance. Kiithne Logistics University (2024b) and Ehrler et al.
(2016) also report that emission data is widely viewed as commercially sensitive,
preventing providers from sharing it with regulators, industry groups, or reporting
platforms.

Importantly, this challenge is not exclusive to smaller companies. Although large
companies typically struggle with issues of data completeness and system integra-
tion, SMEs face more fundamental challenges, such as limited capabilities and in-
creased concerns about competitive exposure. Due to their smaller size and weaker
market positions, SMEs perceive a greater risk of sharing detailed operational data
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(European Parliament, 2023).

Despite these concerns, several authors argue that confidentiality should not out-
weigh the need for transparency. Dobers et al. (2019) advocate prioritising emissions
data exchange, noting that withholding such information undermines sector-wide
efforts to improve data quality and comparability. Without trust and collabora-
tion, companies often fall back on default values, perpetuating low data availability,
quality and limited emissions insight (Finger and Serafimova, 2021; European Par-
liament, 2023).

o Limited data collection capabilities

A core barrier to emissions data collection and reporting lies in the structure of
the land-based transport sector, which is dominated by a large number of SMEs.
This fragmentation creates a competitive environment with low margins, limiting
the resources available for investments in emissions tracking systems (Finger and
Serafimova, 2021).

Several studies highlight the capacity gap between smaller operators. Finger and
Serafimova (2021) report that 43% of 800 SMEs surveyed lacked any emission mea-
surement capabilities, while only 25% could measure emissions at the customer
level. The remainder reported only company-level measurements. Kiithne Logistics
University (2024a) similarly found a strong correlation between fleet size and data
capability: 60% of carriers with fewer than 10 vehicles were unable to measure emis-
sions, compared to only 20% among those with fleets consisting of more than 100
vehicles. These figures underscore the difficulty of mandating detailed emissions
reporting in the sector (Finger and Serafimova, 2021). However, involving these
actors in the development of future reporting regulations is crucial to achieving EU
climate targets, given their numerical dominance and their pivotal role in transport
chains (Kithne Logistics University, 2024a).

The perception that emissions accounting is complex and costly further discour-
ages adoption, particularly among SMEs. Data calculation often requires combin-
ing information from multiple systems, databases, and calculation models. Smaller
companies typically lack the personnel, expertise, or digital infrastructure needed
to manage these tasks (European Parliament, 2023). Financial incentives also play
a role in shaping company priorities. EUR-Lex (2020) note that in the absence
of market-based rewards, such as tax incentives or sustainability-linked financing,
many companies deprioritise emission tracking, especially when not legally required.
Without a clear return on investment, emissions reporting is often seen as a cost
rather than a value-adding activity. In addition, complex structures further increase
resource demands. Larger transport service providers may rely on multiple subcon-
tractors, each with their own data practices, formats, and assumptions. Internal
organisational structures and the complexity of global operations further compli-
cate data sharing between departments and subsidiaries, with regional disparities in
data maturity (Stevens, 2018). In contrast, a small carrier that works with multiple
carriers may face conflicting data demands, resulting in a variety of method and for-
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mat requirements from their multitude of customers (European Parliament, 2023).

Another barrier to data collection and data sharing is the limited demand for emis-
sion data from customers. Finger and Serafimova (2021) report that many transport
service providers do not collect or share emission data simply because it is not re-
quested. In one study by Kiithne Logistics University (2024a), 76% of the carriers
stated that fewer than 10% of their customers requested GHG-related data. Since
customer demand is a key driver of emissions reporting (see Section 2.2), this lim-
ited interest contributes to a low engagement among providers. Although integrating
emissions criteria into procurement processes could help incentivise data sharing, en-
vironmental performance still ranks below cost in most purchasing decisions (Finger
and Serafimova, 2021). Without clear market signals or commercial advantages re-
lated to emissions transparency, providers deprioritise such efforts (Kithne Logistics
University, 2024a).

2.4 The Need for Accurate Data

This section outlines why accurate data are essential for reliable emissions report-
ing in the transport sector. It begins by explaining the different data categories
defined in ISO 14083, primary, modelled, and default data, and highlights the im-
portance of using primary data whenever possible. The section then describes how
GHG emission factors are used in calculations, including the challenges posed by
variation between countries and methodologies. Finally, it presents key operational
parameters that significantly influence emission estimates, such as load factor, ve-
hicle type, and transport distance, and discusses how assumptions about these can
lead to major deviations in reported emissions.

2.4.1 Data Categories

Emission calculations in the transport sector rely on two primary data categories,
primary and secondary data (International Organization for Standardization, 2023).
Secondary data includes both modelled and default data and do not meet the criteria
required for primary data. International Organization for Standardization (2023)
emphasises that primary data is the preferred input, as it is derived from direct
measurements and is therefore expected to give more accurate results. This data
should be possible to obtain from the transport operator or carrier.

International Organization for Standardization (2023) defines the different data
types as;

o Primary data: “quantified value of a process [...] or an activity obtained
from a direct measurement or a calculation based on direct measurements”,

e Modelled data: “data established by use of a model that takes into account
primary data [...] and/or greenhouse gas (GHG) emission-relevant parameters
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of a transport operation [...] or hub operation |[...]”,
o Default data: “secondary data [...] value drawn from a published source”,

o Secondary data: “data which do not fulfil the requirements for primary data
[...]7. (International Organization for Standardization, 2023).

Secondary data include modelled or default data and therefore do not meet the re-
quirements for primary data (CLECAT, 2024). Modelled data are processed, struc-
tured, or created based on a model. Meaning it is a representation of reality based
on assumptions, calculations, or simulations (SAP SE, 2024). For transparency and
verifiability, models and data sources should be thoroughly documented (CLECAT,
2024). Default data are typically used when neither primary nor modelled data is
available. It is a predefined estimate or standard value and is retrieved from ex-
isting databases, industry standards, or standard/preset values. Although default
data simplifies the reporting process, especially for activities with low importance
of emission, they vary in quality. Some default values are broad approximations,
while others are based on robust empirical data. The closer these values are to ac-
tual operational conditions, the more reliable they become for emission estimation
(CLECAT, 2024).

Although primary data are generally considered the most precise, their accuracy still
depends on how they are collected, processed, and verified. Likewise, default emis-
sion intensities, despite being standardised, may fail to reflect real-world scenarios.
For this reason, transparency regarding data sourcing, modelling assumptions, and
verification processes is essential. Clearly revealing how emissions are calculated not
only improves trust in the results but also improves the comparability and credibility
of sustainability disclosures (International Organization for Standardization, 2023).

2.4.2 GHG Emission Factors

GHG emission factors are coefficients used to convert energy consumption and re-
frigerant leakage into quantifiable GHG emissions (International Organization for
Standardization, 2023; CLECAT, 2024; Smart Freight Centre, 2024). These factors
form the basis of emissions calculations, enabling organisations to translate opera-
tional data into measurable climate impacts. Emission factors for energy carriers
incorporate both upstream and operational emissions, covering the entire energy
lifecycle, whereas refrigerant factors typically capture emissions only from the oper-
ational phase. To ensure accurate results, each transport activity must be linked to a
specific emission factor that corresponds to the relevant energy carrier or refrigerant.

The variability in emission factors can be attributed to several contextual variables,
such as the energy source’s origin, production method, and the characteristics of the
local consumption environment. National emission factors are often tailored to local
conditions, including average temperatures, the regional electricity grid mix, typi-
cal vehicle technologies, and fuel types, to improve comparability within national
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borders. However, this localisation may hinder global reporting efforts. For multi-
national logistics operators, differences in national methodologies and calculation
assumptions create significant challenges for producing consistent and comparable
emissions data. Discrepancies also persist due to the varied approaches taken by
different stakeholders when establishing emission factors. Some emission factors
conform to ISO 14083 by accounting for WT'T emissions, while others capture only
TTW emissions. This distinction affects the comprehensiveness of the emissions
inventory. Given these variations, several authors underscore the need for trans-
parent, reliable, and standardised emission factors (International Organization for
Standardization, 2023; CLECAT, 2024; Kioutsioukis et al., 2004; EUR-Lex, 2020).

2.4.3 Impact of Input Parameters on Emissions

Greenhouse gas (GHG) emissions from transport are typically calculated using a
well-to-wheel (WTW) approach, as defined by International Organization for Stan-
dardization (2023) and Smart Freight Centre (2024). This methodology encompasses
both direct and indirect emissions and is divided into two components: well-to-tank
(WTT), which includes emissions from energy production and distribution up to the
fuelling point, and tank-to-wheel (TTW), which includes emissions from the actual
operation of the vehicle or vessel. See figure 2.1.

Well-to-Tank (WTT) Tank-to-Wheel !TTW!
? ( ol L™

Well-to-Wheel (WTW)

Figure 2.1: Visualisation of the WTI'T + TTW = WTW calculation

As emissions are calculated based on the energy consumed throughout the entire
transport chain, several operational and contextual parameters become critical for
accurate results. Both ISO 14083 and the GLEC Framework recommend including
emissions from all legs of the transport chain, including return or empty trips, and
calculating them using a tonne-kilometre unit, which requires data on cargo mass
and distance transported.

International Organization for Standardization (2023) and EcoTransIT World (2024)

identify the most influential factors that affect GHG emission, as shown in Table
2.6:
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Table 2.6: List of key parameters for determining GHG emissions

Category Parameter Detalils
Vehicle/Vessel Type Ship type, freight/passenger aircraft
Size and weight Payload capacity, motor concept, en-

ergy, transmission

Operational Capacity utilisation Load factor, empty trips

Cargo specification Mass-limited, volume-limited, general
cargo, pallets, container

Driving Conditions Conditions Number of stops, speed, acceleration,
air/water resistance

Traffic Route Route Road category, rail/waterway class,
curves, gradient, flight distance

Freight Details Weight Total weight of freight

Distance Transport distance

While these parameters are essential for accurate emission calculations, they are of-
ten difficult to obtain. As discussed in the section on data types (see Section 2.4.1),
many companies lack access to detailed primary data and instead rely on secondary
sources. This introduces uncertainty because assumptions must be made about key
variables, which might have a substantial impact on emission outcomes. An impact-
ing parameter is the load factor, the ratio of cargo transported to available transport
capacity. Calculating the load factor is complex and varies between stakeholders.
It may be defined based on pallets, volume, weight, volumetric weight or shipping
weight, each producing different results (Wang et al., 2022). These variations can
have significant consequences. For example, calculating the load factor is vastly
complicated and the methods differ between different stakeholders. (Wang et al.,
2022). These differences give large effects. For example, reducing the assumed load
factor from 100% to 20% can result in an increase in emissions of more than 260%
per transported unit (Smart Freight Centre, 2024).

Therefore, although the calculation methodology is standardised, the quality of the
input data plays a decisive role. Inaccurate assumptions can lead to an overesti-
mation or underestimation of emissions, reducing the credibility and comparability
of sustainability reports. Thus, it is crucial for companies to ensure that secondary
data are as representative of actual transport conditions as possible and to document
all assumptions transparently.
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Methods

This study aim to explore the challenges and barriers associated with the collec-
tion and sharing of transport emission data among transport service providers and
buyers within the transport chain. To address this, a multiple case study design
was employed. The study relied on primary and secondary data. Primary data were
collected through semi-structured interviews, while secondary data, drawn from sus-
tainability reports, company information, and academic literature, served to con-
textualise and complement empirical findings.

3.1 Empirical research

The research was carried out in collaboration with Centiro, a company operating
in the logistics sector. The authors initially approached Centiro with a proposed
research topic, which was refined through a series of exploratory interviews and
workshops. The final topic was mutually agreed on, aligning with Centiro’s opera-
tional expertise and offering a valuable context for accessing professional knowledge
relevant to the study. More details about the company are provided in section 3.3.

A qualitative, inductive approach guided the concept development, with the study
primarily built on empirical data. 19 semi-structured interviews were conducted with
selected companies to investigate the current practices and challenges connected to
collection and exchange of emissions data. These challenges were analysed from the
perspectives of different stakeholder roles in the value chain, taking into account
differences based on stakeholder position and organisational characteristics.

3.1.1 Secondary Data

The study began with a review of secondary data related to existing and emerging
regulations and frameworks that govern the reporting of transport emissions. This
provided an overview of the regulatory landscape and the expectations placed on
companies. The review focused on official sources such as the European Commis-
sion, European Parliament, and EFRAG (European Financial Reporting Advisory
Group), as well as industry organisations such as the Smart Freight Centre and
international standardisation bodies such as ISO and SIS (Swedish Standards Insti-
tute). These sources were deemed reliable given their relevance and wide application
in the sector.
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Google was primarily used to locate regulatory content, as such materials are more
commonly published on institutional websites than in academic journals. Scopus
and Google Scholar were used to identify academic studies that address the impli-
cations of these regulations and methodologies for the calculation of emission.

The most used search terms:

o ISO 14083

« ISO 14064

« CSRD

e FEmission Data

o Transport Emission Calculation

o Transport Emission Reporting

o Logistic Emission Calculation

e Emission Calculation Methodology

Additional search terms were used to ensure the inclusion of relevant literature sup-
porting the research objectives. Since the CSRD directive was introduced in 2021
and finalised in 2022, sources published from 2021 onward were prioritised to capture
contemporary insights and early implementation experiences. As recently published
sources as possible were preferred, as they are likely to include more insights and
empirical experiences from the market, rather than merely forecasts or potential
challenges. Regarding the calculation of transport emissions, the publication date
was deemed to not impact the reliability. Although more current research were
important, to understand how current regulations and frameworks recommend the
calculation of emissions, the underlying principles and definitions used often build
on previous research within the field. Therefore, older sources were also considered
valuable, given the continuity in underlying theoretical frameworks, and provided
that they were of sufficient quality.

Prior to each interview, sustainability reports and general company information
were reviewed to tailor questions to each participant’s organisational context. This
preparatory step enabled more targeted and relevant discussions, strengthening the
overall quality of the interviews.

3.1.2 Interviews

To address the purpose of this study, semi-structured interviews were conducted
with stakeholders in the transport chain. This method offered both structure and
flexibility, enabling consistency across interviews while allowing interviewees to elab-
orate and introduce new perspectives. Each interview lasted approximately 45-60
minutes, which provided enough time to explore the subject in depth, while main-
taining a clear structure aligned with our research questions.

The interviewees received an advance copy of the interview guide, a background sum-
mary, and the study’s objectives. This preparation allowed participants to nominate
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the most suitable respondent within their organisation. Typically, a representative
participated per company, though their roles varied, ranging from sustainability and
procurement to data analysis. In some cases, the roles were even more diverse, de-
pending on how the responsibilities were distributed within the organisation. These
variations influenced the responses to some questions, as the participants had dif-
ferent levels of insight into specific areas. When participants were unable to answer
certain questions due to role limitations, this was taken into account in the anal-
ysis and interpretation of the results. In some interviews, multiple representatives
with different roles participated. The diversity of roles enriched the discussion and
provided more comprehensive answers. In addition, obtaining varying perspectives
increased the likelihood that all questions could be answered more thoroughly, since
participants were able to complement each other’s knowledge and provide more in-
depth information.

Semi-structured interviews are widely used in qualitative research because they are
based on open-ended pre-defined questions, enabling the researcher to guide the
conversation while still allowing the respondents to elaborate on their thoughts and
introduce new perspectives (DiCicco-Bloom and Crabtree, 2006). This format is
particularly useful in this type of study, where practices and challenges may vary
across actors, and where the goal is to explore both shared and divergent expe-
riences. The use of a semi-structured interview guide ensured that all interviews
addressed the key research themes systematically, while allowing space for further
follow-up questions (DiCicco-Bloom and Crabtree, 2006). The interview guides used
for transport buyers and transport service providers are included in Appendix 1 and
Appendix 2.

Additionally, semi-structured interviews offer a practical advantage in that they can
be conducted in a single session, making them well-suited for professionals with
limited availability (DiCicco-Bloom and Crabtree, 2006). This was particularly im-
portant in our study, as several participants held time-constrained roles and were
unable to commit to more extensive participation. The majority of interviews were
conducted remotely, with only two held in person. This choice improved efficiency
given the wide geographical distribution of participants, spanning across Sweden
and Denmark, and the time limitations of the project. No noticeable difference in
quality or depth was observed between remote and in-person interviews, and there-
fore no separation of the results based on interview format was made.

Alternative formats of interviews were considered, but ultimately excluded. Unstruc-
tured interviews, for example, are better suited for long-term research, resembling
informal conversations, lacking the consistency needed to address specific research
questions in a focused way, making it harder to compare responses between partic-
ipants (Corbin and Morse, 2003; Gray, 2009). Non-directive or informal conversa-
tional interviews, which involve spontaneously generated questions, were also ruled
out, as they risk drifting too far from the core themes and reducing the compara-
bility between interviews (Gray, 2009).
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In contrast, the semi-structured format provided a strong balance between depth
and comparability, facilitating the collection of rich empirical data while maintaining
coherence between interviews (DiCicco-Bloom and Crabtree, 2006). This method
proved effective for identifying the range of experiences and perceptions related to
emission data collection and sharing in transport chains.

3.2 Company Selection and Study Implications

This section presents the selection of the companies included in the study and out-
lines the rationale for their inclusion. A brief description of the operations of each
company is provided to give context to their role within the transport and logistics
sector. Each section also discusses how the selection of the specific companies may
have influenced the study and its results.

In this study, we have chosen to anonymise all interviewed companies, even though
all but one, gave their consent to be named in the report. This decision was made to
ensure equal treatment between all participants and create a safe space that encour-
ages openness and honesty in descriptions. By treating all interviews confidentially,
we minimise the risk that sensitive or critical information could be linked to a spe-
cific organisation. The companies are therefore referred to using code names (e.g.,
GlobalFreight, LocalHaulier and Biolndustry) to preserve anonymity while retaining
relevant contextual information.

3.2.1 Transport Buyers

In selecting interview participants from the category of transport buyers, the main
objective was to include large companies subject to the CSRD. These companies
were expected to have experience with the collection, management and report-
ing of transport-related emissions data, making them particularly relevant for the
study’s focus on practical challenges and barriers. To ensure broader representation,
the sample also included companies not currently covered by CSRD requirements,
such as TechDistributor, which does not meet the size thresholds, and Forrester, a
member-owned company not legally obliged to report under the directive. These
organisations were included to explore how smaller or differently structured compa-
nies handle emission data, particularly when indirectly pressured by customers or
market expectations. It was assumed that such companies may still face growing
demands for emissions data, especially from clients with their own reporting obli-
gations. Their inclusion offered valuable insights into challenges experienced under
different conditions, such as reduced bargaining power with suppliers or fewer inter-
nal resources for sustainability reporting.

The selection of companies also deliberately aimed to include a range of industries.
The final sample included product manufacturers, trading firms, and service-oriented
companies. This diversity was intended to avoid sector bias and better reflect the
variation in industry norms, customer demands, and regulatory pressures that in-
fluence how companies approach sustainability. By engaging organisations across
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multiple sectors, the study sought to identify both common patterns and industry-
specific challenges, thereby enhancing the generalisability of the findings.

Participants were identified through multiple channels. For transport buyers, a
majority of contacts were made through Chalmers’ career fair, where the authors
actively sought out representatives in relevant roles. Additional interviewees were
found through network contacts. Some contact information was also provided by
Centiro, helping to establish a connection with a key stakeholder. This combination
of outreach methods was essential in securing a diverse set of interviewees under the
time constraints of the study.

While this approach enabled access to a broad range of perspectives, it also had
limitations. The heterogeneity of the companies, in terms of size, industry, owner-
ship, and regulatory exposure, can limit the comparability of results. Furthermore,
companies with more advanced sustainability initiatives may be overrepresented,
as they were more likely to respond to outreach and have staff capable of address-
ing emissions-related questions in detail. Nonetheless, this variety is believed to
have provided a more comprehensive view of market conditions and to have helped
identify both shared and context-specific challenges. The resulting insights offer a
balanced understanding of the reporting landscape for transport emissions across
different types of organisations.

A thematic analysis was conducted to structure the results by identifying recurring
patterns and themes in the collected data. This method was chosen as it allows for a
systematic approach to analyse qualitative material and provide deeper insight into
complex issues (Naeem et al., 2023).

Table 3.1: Interviewed Transport Buyers

Company Role of Interviewee Transport Size Geographical
Modes Range
MedTech Customer Relationship Aj Large Global
M o Air
anager e Maritime
e Rail
e Road
TechDistributor Logistics Specialist, Aj Medium Global
Sustainability © A
Coordinator * Maritime
e Road
AeroManufacturer Environmental . Large Global
o e Air
Sustainability Lead .
e Maritime
e Rail
e Road

(Continued on next page)
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(Continued from previous page)

Company Role of Interviewee Transport Size Geographical
Modes range
TruckOEM Supply Chain . Large Global
o o Air
Sustainability Controller .
e Maritime
e Rail
e Road
Recycler Logistics Developer . Medium Nordics
e Maritime
o Rail
e Road
Forrester Quality and Compliance . Medium Nordics
Manager e Maritime
e Rail
e Road
AutoOEM Sustainability Leader, . Large Global
. o Air
Purchasing Analyst .
e Maritime
o Rail
e Road
WholesaleDistributor Transport Manager Aj Medium Nordics
o Air
e Maritime
e Rail
e Road

3.2.2 Transport Service Providers

In selecting transport service providers for this study, we initially prioritised larger
companies, based on the assumption that these organisations would possess more es-
tablished processes for emissions data management and allocate greater resources to
sustainability reporting. However, early interviews with transport buyers revealed
the crucial role played by smaller hauliers, often operating fewer than ten vehicles,
within many transport chains. These smaller actors are frequently subcontracted by
larger transport providers, freight forwarders, third-party logistics providers (3PLs),
and end customers. Their central role adds complexity to both data flows and the
overall structure of the value chain. Figure 3.1 presents our conceptualisation of the
hierarchy typically found in land-based transport supply chains. The figure illus-
trates the layered subcontracting relationships, with smaller carriers positioned at
the base, operating under larger logistics providers and intermediaries. Blue arrows
indicate one-way contractual relationships, while red arrows represent two-fold rela-
tionships, where an actor may both contract others and be contracted themselves.
To reflect this structure and gain a more comprehensive understanding of the sec-
tor, we sought to include the perspectives of smaller transport companies. Engaging
with smaller hauliers proved challenging, as these companies often lacked the time
or capacity to participate in interviews. In several instances, our outreach efforts
received no response. To address this, we interviewed representatives from trans-
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port cooperatives and industry associations such as LocalHaulier2, LocalHaulier3,
LocalHaulierl, and IndustryOrg. These organisations, which support their member
hauliers in operational matters but do not operate fleets themselves, offered valuable
insights into the conditions and data-related challenges faced by smaller carriers, in-
sights that would otherwise have been difficult to obtain.

Member associations

Speditors and TPL's -

1

Large transport service
providers

i

T { Carrier organisations |

Y

Transport
buyers

A
I

[ Individual )
[ carriers

Figure 3.1: Conceptualisation of transport structure and relations

Participants were identified through a combination of outreach strategies. The ma-
jority of transport providers were contacted via LinkedIn, where we targeted indi-
viduals in relevant roles. Additional contacts were established through Centiro, the
supporting company in this study, and one interview was arranged through direct
email. This varied approach was instrumental in securing a diverse set of partici-
pants within the time constraints of the research.

Consistent with the study’s purpose, no specific transport mode was prioritised.
Instead, the sample included companies operating across multiple modes to reflect
the diversity of the sector. For example, GlobalShipping and PublicTransporter
contributed insights related to ocean and public transport, respectively. Several
companies, including ParcelCarrier and GlobalFreightl, operated multimodal net-
works that combined road, rail, ocean, and air freight. While this provided a more
comprehensive understanding of emissions data challenges across transport modes,
it is important to note that none of the companies interviewed directly operated rail
or air transport services. Rather, these services were procured from third parties.
As such, the findings related to rail and air modes are based on the perspective of
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transport buyers, rather than operators, which may limit the depth of insight into
the specific challenges of these segments.

The included providers also represented a range of operational contexts. A few fo-
cused on parcel delivery and last-mile logistics, while others were involved in large-
scale freight transport for construction or industrial sectors. This diversity enabled
the study to explore how emissions data management practices vary depending on
the type of cargo, transport distance, and customer demands. While the breadth of
operations covered contributes to a more holistic understanding, it also limits the
granularity of insights within specific transport segments, such as last-mile delivery.

In summary, the selection of transport service providers facilitated a broad and rep-
resentative understanding of the challenges associated with emissions data collection
and reporting. Although the inclusion of larger companies and industry organisa-
tions strengthened the study’s empirical base, the limited coverage of rail and air
operators and the broad scope of transport operations constitute limitations that
should be considered when interpreting the findings.

Table 3.2: Interviewed Transport Service Providers

Company Role of Interviewee Transport Size Geographical
Modes Range
ParcelCarrier Sustainability Manager A Medium Europe
o Air
e Maritime
e Rail
e Road
GlobalFreightl Sustainability Specialist Ai Large Global
e Air
e Maritime
e Rail
e Road
GlobalFreight?2 Sustainability Director Aj Large Global
e Air
e Maritime
o Rail
o Road
LocalHaulierl Vice CEO & Head of Road Small Sweden
Distribution and Crane + noa
LocalHaulier2 Sustainability Manager, Small Sweden
: e Road
Head of Business
Development for Thermo
and Distribution
GlobalShipping Senior GHG Emissions Aj Large Global
S ialist . 1r
bectatis o Maritime
e Rail
e Road

(Continued on next page)
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Company Role of Interviewee Transport Size Geographical
Modes range

LocalHaulier3 CEO Small Sweden
e Road

Nordic3PL Sustainability Manager Aj Medium Nordics
e Air
e Maritime
e Rail
¢ Road

IndustryOrg Technology Specialist, N/A Sweden
e Road

Sustainability Manager,
Industry Representative

Speditor Business Developer Aj Medium Global
o Air
e Maritime
e Rail
e Road

PublicTransporter Sustainability Manager Road Medium Sweden
e Roa

o Maritime

3.3 Centiro

Centiro is a Swedish technology company headquartered in Boras, founded in 1998.
The company specialises in developing cloud-based solutions that support the man-
agement of goods flows in e-commerce, logistics, and industrial operations. Through
its software platforms, Centiro helps businesses connect and optimise their delivery
and service networks. These solutions enable more efficient transport operations,
improved customer experiences, and real-time handling of complex logistics flows.

In this study, Centiro has been both a collaboration partner and a knowledge re-
source. At the initial stage of the project, representatives from Centiro participated
in exploratory discussions with the authors to define the overall research direction
and formulate the study’s focus. Leveraging their industry expertise and familiarity
with emerging challenges in the logistics sector, Centiro played an active role in
refining the study’s purpose and shaping the final research questions. Centiro also
contributed to the theoretical groundwork by helping to identify relevant regulatory
frameworks and current developments in transport emissions reporting. In addition,
the company provided valuable support in the data collection process by facilitating
contact with potential interview participants. This enabled the inclusion of diverse
perspectives from both transport buyers and transport service providers. Through-
out the course of the study, preliminary findings and analytical reflections were
continuously shared with Centiro. Their feedback not only strengthened the practi-
cal relevance of the study but also ensured that the research remained grounded in
the operational realities of the industry.
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Result

This chapter presents a structured synthesis of the empirical findings derived from
interviews with both transport service buyers and transport service providers. The
results are illustrated with selected quotations from the interview transcripts to sup-
port interpretation and authenticity. To address the study’s objective of identifying
challenges in collecting, and sharing transport emission data, a thematic analysis
was conducted. As summarised in Table 4.1, the chapter is organised into four main
sections. It begins by outlining key barriers and challenges, followed by an overview
of current sustainability reporting practices and transport chain structures to pro-
vide the necessary context. The subsequent sections explore the identified drivers
that incentivise emissions reporting and conclude with a presentation of enablers
that could facilitate improved data transparency and reporting accuracy.

Three overarching categories of challenges were identified: organisational and method-
ological barriers, issues related to data quality and availability, and difficulties sur-
rounding data sharing and collection. In parallel, both internal and external drivers
for emissions reporting were recognised, ranging from regulatory compliance to com-
mercial incentives. Finally, the study identified several enablers, including digital-
isation, standardisation, and collaboration mechanisms, that have the potential to
support enhanced emission visibility.

In this framework, barriers and challenges refer to factors that obstruct the flow and
visibility of emission data across supply chains. Drivers represent motivating forces
that motivate organisations to engage in emissions reporting and data exchange.
Enablers, while not prerequisites for reporting, are elements that facilitate better
alignment with standards such as ISO 14083. Their absence does not necessarily
prevent emissions reporting, but often leads to reliance on less accurate forms of
data, such as secondary sources rather than primary sources.

This structure aims to clarify the nature of existing obstacles, the motivations to

address them, and the mechanisms through which more transparent and standard-
ised reporting practices could be achieved.
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Table 4.1: Overview of Themes and Associated Challenges

Theme Challenges

Barriers and Challenges

4.1.1 Organisational and Methodological
Barriers

e 4.1.2 Data Quality and Availability

e 4.1.3 Data Sharing and Collection

Dri
Iivers e 4.2.1 External drivers

o 4.2.2 Internal drivers

Enabl
nabiers e 4.3.1 Technological Solutions and

Standardisations
e 4.3.2 Collaborative practices

4.1 Barriers and Challenges

This section presents the principal barriers and challenges identified through the in-
terviews, structured around three thematic areas: organisational and methodological
barriers, data quality and availability, and data sharing and collection. Each theme
is further divided into specific challenges, which are elaborated through narrative
analysis and supported by illustrative quotations from respondents.

4.1.1 Organisational and Methodological Barriers

Table 4.2 summarises the organisational and methodological barriers reported by
interview participants. These challenges reflect limitations in internal coordination,
strategic prioritisation, and understanding of emissions calculation methodologies
across both transport buyers and service providers.

Table 4.2: Organisational and Methodological Barriers

Challenge Description

Fragmented organisational

.. e Decentralised procurement complicates
structures and communication

emission tracking
« Lack of internal coordination between
sustainability and operations teams

(Continued on next page)
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(Continued from previous page)

Challenge Description

Low strategic prioritisation of

. e Cost is prioritised over sustainability
transport emissions

e Limited resources for emissions data
management internally

Lack of understanding of

methodologies « Confusion regarding required data types

and input parameters

o Uncertainty about allocation methods

e Inconsistent calculation approaches across
companies

e Limited internal knowledge of emissions
modelling

o Fragmented organisational structures and communication

As shown in Tables 3.1 and 3.2, the interviewees held a diverse set of roles, including
sustainability managers, logistics specialists, procurement professionals, and quality
coordinators. A key observation made by the researchers was the noticeable dis-
connect between those responsible for emissions reporting and those tasked with
operational data collection. While sustainability teams frequently perceived data
availability as adequate, individuals working closer to day-to-day operations de-
scribed the process as challenging, often citing difficulties in accessing accurate,
complete, and consistent data. This disconnect was also identified and described by
LocalHaulier2: "We should also note that often those of us in logistics talk to logistics
people. (...) You can see that CSRD, it is something that the quality departments
are doing. The people I talk to do not know what it means.".

Several organisations noted that complex, decentralised structures, particularly in
global operations, hindered emissions data visibility and coherence. At AeroManu-
facturer, fragmented procurement processes and organisational complexity presented
a substantial challenge: "Since we are such a big company with so many different
locations with such complex business structures, even for us to just know who do we
work with where and what constellations (...). To organise all of that and to have a
structured approach to collecting and calculating data is still a major challenge.".

Similarly, MedTech described the difficulty of aligning data systems across global
and local teams: "There has been demands for much, much more detailed data and
in such an extremely large organisation like MedTech, some data may not be shared
as much. So, the global functions may be sitting on certain data that may be com-
plete, but then we in Sweden may not get all the data or do not even know that it
exists. Currently, we are synchronising data usage so that everyone uses the same
data.".
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In summary, organisational fragmentation, both vertically between strategic and
operational levels and horizontally across departments and geographic locations,
emerged as a key internal barrier to reliable emissions reporting. Addressing these
structural and communication gaps is a prerequisite for enabling consistent and ver-
ifiable emission data management.

o Low strategic prioritisation of transport emissions

The interviews revealed substantial variation in how companies organise and pri-
oritise their sustainability work, particularly regarding emissions reporting. Not all
participating companies report according to regulatory frameworks, often due to
exemptions related to size or ownership structure. Nevertheless, some companies
chose to voluntarily align with such standards as a demonstration of environmental
responsibility. For example, Forrester will begin to report in accordance with the
CSRD, despite not being formally obliged to do so. An observation in the interviews
was the relationship between regulatory exposure and the maturity of sustainability
practices. Companies subject to mandatory reporting obligations typically demon-
strated a more developed understanding of emission scopes, data categorisation, and
pursued a higher degree of granularity in their data collection. Additionally, the
duration of a company’s engagement in sustainability reporting appeared to influ-
ence the institutionalisation of routines. Organisations with a longer history in this
domain generally had more formalised processes and internal structures, whereas
those newer to emissions reporting described difficulties in establishing consistent
data flows.

In most companies, the main strategic focus was on reducing emissions rather than
improving access to emissions data. This was especially true for transport buy-
ers, whose emissions are mostly caused by other parts of their operations, not by
transport. In contrast, transport service providers emphasised that limited customer
interest constrained their ability to prioritise and invest in both emissions reduction,
and data collection, despite interest in more sustainable solutions. A central theme
emerging from the interviews was the prevailing cost pressure in the logistics sector,
particularly in transactions between transport buyers and service providers. Many
respondents noted that sustainability considerations were frequently deprioritised
in favour of cost-efficiency and delivery performance. This was clearly articulated
by LocalHaulier2: "But it is about saving money, shipping costs, delivery quality,
delivery precision. That is what customers want." and "Many in an organisation see
logistics as a necessary evil. It does not generate money, it only costs money.".

Despite this, some transport service providers expressed a proactive approach, aim-
ing to position themselves competitively through environmental branding. As Lo-
calHaulierl noted: "We want to have a strong environmental profile with our vehicles
all the time. Because we believe that it will get us more jobs.". However, for smaller
hauliers operating under tight financial margins, such efforts were often infeasible
without clear commercial benefits or customer demands. This was underscored by
IndustryOrg: "There must be a logic to what problems to solve. (...) I think it has to
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become part of the business more than anything else. Then I think that competence
will come with it.".

Similarly, Speditor explained that transportation is often perceived as a background
function that is expected to operate seamlessly, which contributes to the low prioriti-
zation of emission data among their customers: "For customers transport is probably
a question of price and lead time. It easily becomes a function that should just work,
and you may not put much thought into how to do it or who to do it with. (...) The
customers might not spend as much time on the environmental aspects.”.

A lack of strategic integration was also noted on the buyer side, particularly in
translating emissions data into actionable business intelligence. AeroManufacturer
articulated this challenge: "Another challenge is how to use the information [the
transport data] — to formulate a strateqy around it, and embed it in the business
strateqy, to get the support from top management. Because we are talking absolute
emission reductions while the company wants to grow. So how do you do that? To
use the emissions data and translate it to something that business people understand
and take decisions on, which usually is financial data.".

These findings suggest that low strategic prioritisation of transport emissions, both
in terms of data collection and internal integration, significantly limits the availabil-
ity and quality of emissions data. For service providers, the absence of customer-
driven incentives reduces the return on investment in sustainable practices. For
buyers, the lack of internal prioritisation hinders the potential for data to inform
improvement initiatives and support long-term emission reduction strategies.

A recurring barrier identified across both transport buyers and service providers
was the lack of clarity surrounding emission calculation methodologies. While most
interviewees expressed confidence in their chosen approaches, often viewing their
results as valid within their operational context, closer examination revealed diver-
gent interpretations of core methodological concepts. Specifically, inconsistencies
were observed in how companies applied allocation principles, selected emission fac-
tors, and interpreted the granularity required for accurate reporting.

Several interviewees reported confusion over which emission factors to apply and how
to allocate emissions between clients or transport legs. This variation in practice was
often shaped by differing customer expectations and sector-specific requirements. As
IndustryOrg described: "Some actors are okay with classifying a diesel as diesel, but
may have very strict requirements on the frequency of delivery. Another might think
it is really important to know exactly what emission factor there is for the particular
fuel we have been driving on. But it is not that particular when it was done. Finding
that balance is really important, and to not focus on only one parameter. That is a
big uncertainty now.".

Misalignments were also apparent between transport service providers and their
customers, leading to discrepancies in expectations and reported figures. Several
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stakeholders described having to educate customers or providers on emission report-
ing fundamentals. As ParcelCarrier noted: "We have also seen that many customers
do not know what to ask for, if they ask at all, and think they know what they are
asking. (...) We have spent quite a lot of time educating our customers as well.".
This pattern was particularly visible among larger organisations such as AutoOEM,
TruckOEM, GlobalFreight2, and Forrester, which often reported high confidence in
their methodologies yet differed markedly in their interpretations of what consti-
tutes reliable input data.

A notable example of methodological divergence was the varied emphasis placed on
fuel consumption. While some companies viewed fuel volume as central to accurate
calculations, others saw it as irrelevant unless paired with specific cargo allocation
data. ParcelCarrier illustrated this point: "Some customers say 'we need to know
how many litres you’ve filled up’. And we respond with 'Okay, what are you going
to do with that?’ It is not that interesting to know how many litres we’ve filled up
if you don’t know what percentage of your cargo went into that car.".

Within individual organisations, differences were sometimes found across depart-
ments, with sustainability and operational teams using distinct tools or assumptions,
leading to inconsistent emissions figures. Moreover, the reliance on third-party cal-
culators, transport provider estimates, or generic tools often occurred without a
clear understanding of the underlying data types or assumptions. TechDistributor
illustrated this issue: "I will not say I know for sure [the amount of primary data).
I have assumed it is primary data. That is how I have interpreted it. From what I
have been given.". This highlights a common assumption among transport buyers,
that provided data is of high quality, despite frequent reliance on default or modelled
values from providers.

Finally, the technical complexity of standards such as [SO 14083 was a source of
uncertainty for several participants. LocalHaulierl reflected on this challenge: "We
are back to the same problem. I do not know how I am going to be able to read this.
For example, when you have shared transports. (...) It is not solvable [the current
calculation methods and required data types].".

In summary, the interviews revealed that while commitment to sustainability was
strong, a limited understanding of emissions methodologies constrained the reliabil-
ity, comparability, and transparency of emissions data.

4.1.2 Data Quality and Availability

Table 4.3 shows the themes identified during the conducted interviews, with respect
to challenges that is connected to data quality and availability.
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Table 4.3: Data Quality and Availability Challenges

Challenge

Description

Limited access to primary
data

Low control over subcontracted transport
operations

Over-reliance on estimates and assumptions
Difficulty tracking fuel origins and emission
factors

Incomplete and inconsistent
data reporting

Data quality varies across providers
Customer demand different formats and
structures

The interviewed companies use a mix of
data types for calculating greenhouse gas
emissions, including primary data,
model-based calculations, default values,
and in some cases data from contracted
operators

Companies uses different methods for
retrieving emission factors, either from
national recommendations, industry
standards, from suppliers or calculate them
their selves.

Data type and level of granularity vary
based on capabilities and contractual
arrangements

Difficult to validate data

Low consistency in validation of fuel data
Different transparency depending on
industry

Low follow-up frequency

Time consuming

(Continued on next page)
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(Continued from previous page)

Challenge Description

Decentralised structure of
transportation (low level of
vehicle control)

o Relationship with transport providers
influences data availability

e Transport chain complexity influence data
availability

o Limiting the communication possibilities

e Reducing the understanding of operations

o Manual collection, affecting smaller hauliers
not having the same resources to calculate
and collect data

Credibility and transparency

) ] } e Unclear use of renewable fuels in mass
issues in green claims

balance systems

o Uncertainty in renewable electricity source
tracking

o Customers questioning green fuel claims

o Limited access to primary data
A key barrier to high-quality emission reporting identified in the interviews was
the limited access to primary data. Many companies, particularly those outsourcing
transport operations, reported low visibility and control over the operational param-
eters needed for accurate emissions calculation. In the absence of direct data, such
as fuel consumption, odometer readings, or shipment-level tracking, many relied on
modelled outputs, default values, or high-level estimates.

From the customer perspective, TruckOEM illustrated this challenge by explaining
their strategic reliance on modelled data due to the inaccessibility of fuel consump-
tion figures: "We use modelled data we retrieve information from our own systems
and what we know internally. For example, the load factor and time of when the
order was placed and arrived. We cannot check the fuel consumption at all, because
we do not have access to that data.". Collecting data manually from their extensive
network of carriers was deemed infeasible: "I think it would be too much manual
labour with someone needing to go through all these reports and check that they’re
correct. We have an incredible number of carriers in our network.".

Interestingly, TruckOEM noted that less digitised departments, which rely more on
carrier reports than modelling tools, sometimes obtained more primary data: "They
[a department at the company] haven't gotten that far yet with having a digital sys-
tem - so they get a lot of reports from their suppliers. Which is good in a way,
because you can basically say that they get more primary data.” However, they also
noted that primary data had historically been deprioritised in the industry: "The
problem is that primary data has not been obvious in the industry. But it is starting
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to become more common now.".

This gap in primary data access was echoed by other transport buyers. Recycler,
for instance, expressed a goal of relying entirely on primary data but acknowledged
a practical threshold: "Almost all the data we get is primary data, because we ask
the transporters specifically. However, we do not receive data from 100% of the sup-
pliers, instead we have decided to settle for at least 80%.".

TechDistributor, which uses large freight forwarders, assumed that received emis-
sions data was primary despite lacking transparency in the calculations: "We got the
calculated C'Oy emissions directly, based on how much we had driven. That is how
it works - the reports you can request from the big freight forwarders are the emis-
sions reports which usually contains your carbon diozide equivalents.” and: "I will
not say I know for sure [the amount of primary data/. I have assumed it is primary
data.". Similarly, other companies, such as Forrester and MedTech, appeared to as-
sume reported figures as primary data, without fully understanding the underlying
data collection methodologies of their transport providers. WholesaleDistributor
described this challenge not only in terms of access, but also in managing the com-
plexity of highly detailed data: "We basically have no primary data. However, a lot
is modelled. (...) As long as there is no primary data, we try to make the models
at as detailed a level as we can. (...) What we may have difficulty understanding
today is when we do not have primary data.".

Contrary to the expectations of many buyers, several transport service providers
confirmed that they primarily rely on modelled or default values. GlobalFreight2
stated: "We collect data from our transporters once a year. (...) We do not collect
primary data from the vehicles. (...) Engineers often want more granular data, but
it is not always as easy as it seems, with for example, changing routes and infras-
tructure. .

Challenges were especially pronounced among intermediaries such as Speditor and
Nordic3PL, which do not own fleets and therefore lack direct access to operational
data. Speditor described their use of modelled data through tools such as EcoTran-
sIT: "(...) so far it feels difficult to get more accurate data from shipping companies
or hauliers on a specific transport performed for you.'. They also emphasised that
the availability of high-quality data was contingent on the suppliers’ own capabilities
and transparency: "We cannot become better than our suppliers. So we believe this
was the best solution to still present a value that is based on very good foundations.
(...) In general, I think the industry is not very far along, neither on data or on how
to report. Since we do not get that data from the shipping companies or hauliers,
there is nothing we can use either, unfortunately.’.

Notably, the company did not actively request primary data from its providers, po-
tentially contributing to the broader lack of incentive within the industry to prioritise
detailed data collection. Some companies expressed a preference for consolidating
transport contracts with fewer providers or internalising transport operations to in-
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crease data visibility. Speditor explained: "I think it is difficult to get data for all
modes of transport. The advantage for sea is that there are fewer shipping companies,
so it might be easier there than by for example by truck, where it is difficult because
we cooperate with about 60 different haulage companies. (...) If we had owned the
transport, it would probably have been much easier to collect. But since we act as
an intermediary and always want to find the best solution for the customer, collab-
orating with many different transporters, it becomes difficult to systematically get
emissions data another way than our current practices.”. Nordic3PL, although also
an intermediary, reported better access to fuel and emissions data, though it lacked
insight into actual distances travelled due to the changing routing of subcontracted
carriers: "We collect everything related to the transports. (...) We do not get the
actual driven distances, we can get a theoretical distance but if we hand a parcel over
to for example GlobalFreight?2, they might have another parcel to pickup and then we
do not know ezxactly which dips and hubs they use to complete the transport. (...) 1
would say that we receive data from all transport service providers upon request.”.

In contrast, companies with vertically integrated logistics and ownership of trans-
port assets, such as GlobalShipping, reported much higher access to primary data,
particularly within their own operations: "Activity data, what I would call primary
data, is 100% of our scope 1 and the majority of our scope 2. Basically, every direct
or energy-related emissions are based on activity data. For the scope 3 related to
transport, we have around 25% of activity data, and the rest is modelled. And a
small portion is based on spend.'. They explained that the level of access varies by
mode: "For shipping, we have a very good data suite (...). For landside transporta-
tion, the type of data is very different.”. GlobalShipping further emphasised that
the highly fragmented trucking sector, and its price-driven procurement dynamics,
hinder systematic access to primary data: "They have telemetric system and every-
thing. But we contract globally from thousands of trucking providers. We cannot
set up an API for each one of them to get their information. It would be insanely
difficult and time consuming. (...) The procurement of transportation services is ex-
tremely cost dependent, maybe causing you to go with a supplier that provides worse
quality service and provides you less data just because they cost less.”. Moreover,
they highlighted the benefits of owning the transport assets: "So, when you are not
operating the assets, it is quite challenging to get primary information. And if you
do not get primary information, you can not report as accurately as you could.".

Although many companies reported using primary data, the findings suggest a
widespread misunderstanding regarding the definition and origin of such data. Sev-
eral transport buyers assumed that data received from providers was automati-
cally primary, despite the lack of transparency about how it had been calculated or
whether default assumptions were used. As TruckOEM pointed out: "Even if you
categorise reports from the carriers primary data - it is not certain that it actually is
100% primary data. Then you have to know how they have actually calculated that
figure.". This lack of insight into the data’s characteristics, combined with inconsis-
tent practices and terminology, significantly affects the credibility and comparability
of reported emissions. Ultimately, it constrains efforts to build transparent and ac-
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curate emission inventories across the transport sector, as stated by ParcelCarrier:
"We are working quite intensively to get even better data. (...) The biggest chal-
lenges are garbage in - garbage out.”. However, some stakeholders voiced scepticism
about focussing too narrowly on precision in reporting. As Forrester remarked: "The
data is not the most important thing, the most important thing is that progress is
made in this area [sustainability].".

o Incomplete and inconsistent data reporting

A recurring challenge identified in the interviews was the incomplete and incon-
sistent reporting of emission data across the supply chain. This issue was closely
linked to the digital maturity, internal capacity, and reporting practices of transport
service providers. For instance, Nordic3PL described significant variation in data
types, data quality and structure of incoming data from subcontractors, creating a
heavy administrative burden and necessitating manual calculations to get compara-
ble results: "We have our own calculation factors. Because one thing we see when
we look at such a large number of incoming reports from transport service providers
is that everyone does things quite differently and calculates transport emissions in
slightly different ways. For example, some always assume fully loaded trucks, both
in terms of volume and weight, even though we know that is not the case.”. Re-
spondents observed that larger service providers often imposed rigid reporting for-
mats, making data harmonisation difficult for intermediaries and transport buyers.
Smaller hauliers, in contrast, were perceived as more cooperative and adaptable to
customer needs. As Nordic3PL stated: "We want the data in a comprehensible way
that makes it possible to further work with the data, but that is not the real world
scenario. Instead, the big global players do not care what you think and they say,
‘this is our data, this is our report, take it or leave it So it is usually easier to
reach out to smaller haulage companies, to get data that we can more easily access
and read in automatically.”. However, the company also noted that smaller firms
often lacked the internal competence to handle emissions data requests: "I think
that smaller haulage companies do not have an organisation to handle these issues,
and the number of data requests. They might add this task to someone who works
with sending out invoices, perhaps not having the competence to actually solve the
task or understand what kind of data they are supposed to provide.".

Similar concerns were raised by WholesaleDistributor , who described inconsistencies
in data formats and methodologies across different transport partners: "The format
may differ depending on which carrier it is. It probably depends more on which op-
erator it is than which mode. (...) out of ten transporters, there could be five that
report based on the exact same format."'. WholesaleDistributor reported large dis-
crepancies in calculated emissions values and expressed doubt about stakeholders’
understanding their own data: "It can be somewhere 30-60% difference between the
recetved reports and what [Business partner| calculates it to be. (...) Then we try
to understand the reason to it - it could be differences in what emission factor was
applied, or that we have not captured information about all the deliveries, or if the
carriers base their calculations on a different distance. (...) I think there are many
people calculating emissions who might buy a product where you plug information in
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at one end, and you get the emissions out at the other. There are fewer people who
understand what the calculation model itself looks like and can critically examine it.".

On the provider side, inconsistent customer demands further complicates data con-
sistency. Several interviewees noted the absence of an industry standard and the
need to tailor outputs to different clients. LocalHaulierl explained: "There is no
real industry standard for emission reporting, so customers are usually world cham-
pions at coming up with their own type of calculation for it. (...) You usually
have to discuss with the customer, how should we measure? How should we come
up with it? What is relevant?”. IndustryOrg reported that conflicting expecta-
tions from customers and formal frameworks created uncertainty for their members:
"Both ISO and Count emissions are starting to say one thing, but the customer side
says another.". GlobalShipping echoed these observations, linking the level of detail
requested to the size and internal capacity of the customer: "The larger the corpora-
tion, the more granular they want it, simply because a larger group has more people
that work on emission accounting. (...) If you have a smaller sustainability team,
I guess it would be fine to just receive an aggregated figure and know that you have
emitted this much by using our transportation over the year.'.

Inconsistencies also stemmed from the use of different data types and calculation
methods. ParcelCarrier, for example, used primary data for their own fleet in Nor-
way but default or supplier-reported data in other contexts. Load factor estimation
and emission factor selection further complicated data consistency. As ParcelCarrier
stated: "I think that all large transport companies will say the same thing - no one
has full control over everything. (...) It is not like you can take our daily report
and go to another large transport provider and ask them to pull out a report and
compare. (...) They might use different emission factors or they had a different load
factor. There are so many sources of error when comparing.". Fuel-specific factors,
especially for renewable fuels like HVO100, were highlighted as problematic by Lo-
calHaulier2, LocalHaulier3, and IndustryOrg. Different providers referenced varying
databases, DEFRA, NTM, or proprietary tools, further reducing comparability. In-
dustryOrg pointed out: " We have almost all fuels in Sweden with the right emission
value, but is that what we are going to do, or should we set a modelled value for
diesel or something else? And right now, things are done a little differently. (...)
This inconsistency in customer demand is hindering further development(...). When
demand is inconsistent and the end result is unclear, it is difficult to implement au-
tomation.".

Discrepancies were also observed within companies. GlobalShipping noted chal-
lenges in coordinating global systems and integrating region-specific data: "Some-
times companies in different region work in their own ways and systems. (...) It
may be a system that is not technically compatible with another one, so then you
cannot extract the data.". Likewise, TruckOEM reported internal variation in tools
and methods, resulting in significantly different emission estimates: "It could be that
you are comparing apples to oranges because you have such scattered bursts. For ex-
ample, one department switched from manually calculating their emissions to using
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this modulated digital tool and had huge differences in their results.”.

Taken together, these findings show that inconsistent data types, methodologies, and
digital maturity create significant barriers to transparent, comparable, and credible
emissions reporting. They also complicate the aggregation and validation of emis-
sions data across organisations and supply chains.

o Difficult to validate data

A recurring theme in the interviews was the inconsistent application of data val-
idation, verification, and external auditing processes. Among transport service
providers, validation practices varied considerably. While many expressed an am-
bition to ensure data quality, their approaches differed significantly. For instance,
WholesaleDistributor , TruckOEM, and Recycler benchmark data from multiple
providers to detect anomalies. MedTech emphasised that this was a major chal-
lenge: "The biggest challenge is probably data availability, and if you can actually
trust that the data is verified.". Forrester highlighted a broader concern about the
limited expertise among auditors, particularly in relation to mass balance certifi-
cates: "I think it’s a big problem in general, that the auditing expertise across CSRD
and CSDDD doesn’t exist. (...) We have a very big challenge with the mass bal-
ance certificates, that have not gotten approved third party certification.". AutoOEM
described a highly resource-intensive procurement validation process, sometimes re-
quiring several weeks due to misunderstandings or low-quality submissions from
carriers. Other companies reported limited formal validation, relying instead on
trust in their suppliers. For example, TechDistributor stated: "This is only the sec-
ond year we are collecting data, so right now it is mostly about collecting data and
see what is available. Data validation and quality checks might be implemented in
the future. (...) We trust our large transport service providers.".

Transport service providers, in contrast, generally perceived their data as inherently
trustworthy and expressed limited awareness of why customers might require in-
dependent validation. IndustryOrg noted that audit or third-party verification of
fuel data is not common but may become more prevalent, especially if required by
clients for inclusion in annual sustainability reporting. However, current feedback
from hauliers suggests limited adoption of such practices. For intermediaries such
as Nordic3PL, the need to understand and validate incoming data led to rigorous
internal scrutiny: ‘I think the big challenge is that you get so many different types
of data so you have to be a bit of a detective when you read through them. You can
not just take one piece of data and take it for truth, you really have to go through
the data in a structured way and understand what is there.".

Fuel data in particular was identified as especially difficult to validate, with sev-
eral organisations noting challenges in tracing fuel usage back to specific vehicles or
shipments, especially when using subcontracted carriers. ParcelCarrier, for example,
collects fuel receipts for its subcontracted operations but acknowledges the limita-
tions of this method: "Collecting receipts does not really say much either - they could
have filled up any car. It is important to find a process that shows the truth without
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having to invest your whole life in them.'. GlobalFreight2 similarly described fuel
verification as a major issue: "Just as our customers ask us, ’do you really know your
data?’ we ask 'But do the fuel suppliers really know that the fuel is without PFAD?’
(...) And each supplier of raw material should then have a specific certificate. (...) It
is very important, but also a huge challenge.". Furthermore, LocalHaulier3 describe
difficulties verifying data on green fuel: "We are working on compiling data from
the fuel companies, (...) with the FMS data where we see that it has refuelled at a
certain time. That way we can see the details of what the car has refuelled. Much,
much more difficult than we thought.". Some companies mitigated this challenge by
entering framework agreements with fuel suppliers or co-owning fuelling companies,
enabling more reliable data access. LocalHaulier2 reported a streamlined validation
process due to such arrangements: 'I know that many companies face challenges
with validating data. Then you have to send in receipts or copies of invoices and so
on. And it is quite administrative. So we have a big advantage there that we have
our own fuel department. (...) That makes it very easy to control.".

Another finding is that transparency varies by industry, implicating differences in
what data can be verified. For example, GlobalShipping highlighted confidentiality
in the maritime sector as a limiting factor in data sharing, while PublicTransporter’s
public sector operations allowed for a more transparent and auditable approach us-
ing the FRIDA platform. This system includes receipt verification, audit trails, and
automated anomaly detection, enabling a higher level of data control.

Overall, our findings indicate that while some transport buyers conduct internal
checks and compare data across providers, this is not necessarily due to mistrust
but rather a recognition of methodological inconsistencies. Verification was espe-
cially prioritised in the context of green fuels and mass balance, where buyers were
sceptical about whether premium costs translated into measurable environmental
benefits. On the supply side, there was a strong willingness to meet customer de-
mands, but providers often struggled with the granularity and traceability required
for credible verification, particularly due to limited insight into fuel sourcing and
upstream emissions.

e Decentralised structure of transportation

A key barrier to emission data visibility identified in the interviews was the de-
centralised nature of transport operations. In particular, long and complex supply
chains, involving multiple layers of subcontracting and intermediaries, create signif-
icant organisational and operational distance between data owners and data users.
This fragmentation makes it difficult for transport buyers to access high-quality
emissions data and for service providers to maintain consistency and transparency
across their networks.

As shown in Table 4.4, the vast majority of transport buyers rely on subcontracted
transport services (v'), with limited ownership of vehicles or logistics assets (X).
Only a few, such as Recycler and Forrester, report partial ownership of transport
resources. Among service providers, the landscape is more heterogeneous. Compa-
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nies like ParcelCarrier, GlobalFreight1, GlobalFreight2, GlobalShipping, and Public-
Transporter own transport assets, while cooperatives such as LocalHaulierl, Local-
Haulier2, and LocalHaulier3 operate through member hauliers without direct asset
ownership. Notably, all providers except LocalHaulierl and LocalHaulier3 also sub-
contract part of their operations, meaning the their role in the value chain becomes
two folded, acting as a transport buyer as well.

This layered structure complicates accountability and emissions reporting. While
buyers are responsible for collecting and reporting sustainability data, providers,
whether asset-owning or coordinating subcontractors, are responsible for operational
delivery. The resulting data flows span multiple actors and steps, introducing vari-
ability and gaps in emissions tracking. Figure 3.1 illustrates this complexity by
conceptualising the multi-tiered transport hierarchy. The findings highlight the im-
portance of considering organisational structure when assessing responsibilities and
data quality in sustainability reporting.

The study found that companies with direct ownership of vehicles, or those en-
gaged in long-term, close collaborations with dedicated transport partners, gener-
ally had greater data availability and quality. Conversely, reliance on decentralised
structures, subcontractors, or intermediaries reduced visibility and hindered access
to granular data. The Wholesaler Distributor described this challenge: "We have
central agreements with transporters that solve 98% of our volume. Then for the
remaining percentages, there may be more local solutions that exist around the coun-
try. (...) We do not have a grip on those [local] deliveries today.". MedTech noted
similar difficulties: "So one of the challenges I am struggling with is that we have so
many transporters.”. AutoOEM elaborated on the cascading effect of subcontract-
ing:  "The most challenging with data collection is if they [the transport providers]
do not own their own fleet. Because then they are dependent on their haulage com-
panies. That becomes another step, and then they have to collect that data to then
be able to give it to us.”. The value of close, long-term relationships was repeat-
edly emphasised. MedTech reported improved data reliability with long-standing
partners, and AutoOEM described strong collaborations as enabling better trans-
parency. GlobalFreightl affirmed this: "We have very good partnerships with our
hauliers, who we often have worked with for a long time. The dialogue is good and
we help each other to get the needed data.". These relationships were seen as instru-
mental in bridging the gap created by decentralised supply chains.

Among service providers with hybrid asset structures, data collection practices dif-
fered based on operational proximity. GlobalFreight2, for example, maintained high
visibility over its owned fleet but relied on estimations for subcontracted operations:
"Since there are different systems at different suppliers and carriers, it is not easy to
capture the primary data. (...) For our own haulage company, we have primary data
in a different way.". GlobalShipping echoed this distinction, noting stronger data
capabilities for owned assets and less visibility in subcontracted segments. Pub-
licTransporter noted this challenge, saying: "The data for subcontracted transport
is more challenging for us to keep track of. The further away it is from our core
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business, the more difficult it is. That is probably a general problem.’. In line with
this, intermediaries such as Nordic3PL and Speditor, which do not operate their own
vehicles, described limited insight into carrier operations. By contrast, cooperatives
like LocalHaulier2, LocalHaulier3, and LocalHaulierl, despite not owning assets,
were found to exert greater control over data flows. Their proximity to operational
activities and use of transport management systems (TMS) and fleet management
systems (FMS) allowed for more consistent data collection and centralised quality
control. For smaller hauliers within such networks, digitalisation was often limited,
and administrative resources constrained. This affected their ability to generate
and share high-quality data. Forrester highlighted this issue: "If you are two peo-
ple, maybe both drive the cars. Then you may not be fully aware of emission data,
compared to if you have a sustainability department with 250 people.”. MedTech
similarly noted: "A small transporter is a little more difficult to get good data from,
(...) why there are slightly different conditions on data availability.".

These observations underscore a consistent pattern across both buyers and service
providers: the proximity, both operational and organisational, to transport execu-
tion is a key determinant of emissions data visibility. The further removed a company
is from the vehicles performing the transport, the more difficult it becomes to obtain
accurate and detailed emissions data.

Table 4.4: Transport Assets and Use of Subcontractors Among Interviewees

Company Own Transporting Member Subcontracted
Transport Org. / Economic Coop. or External
Assets Transport

Transport Buyers

MedTech X N/A v
TechDistributor X N/A v
AeroManufacturer X N/A v
TruckOEM X N/A v
Recycler v N/A v
Forrester v N/A v
AutoOEM X N/A v
WholesaleDistributor X N/A v/
Transport Service Providers
ParcelCarrier v X v
GlobalFreight1 v X v
GlobalFreight2 v X v
LocalHaulier1 X v X
LocalHaulier2 X 4 4
GlobalShipping v X v

(Continued on next page)
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(Continued from previous page)

Company Own Member Org. / Subcontracted
Transport Economic Coop. or External
Assets Transport
LocalHaulier3 X v X
Nordic3PL X X v
IndustryOrg N/A N/A N/A
Speditor X X v
PublicTransporter v X v/

o Credibility and transparency issues in green claims

A recurring and somewhat unexpected theme in the interviews was the concern
over credibility and traceability in green fuel claims, particularly those related to
renewable fuels and electricity. While most interviewees expressed a clear ambition
to contribute to sustainability, the structural limitations of outsourced transport
operations often meant that their contribution was reduced to using mass balance
schemes, purchasing low-carbon fuel credits without being able to guarantee that
their specific shipments were transported using renewable fuel. This limited oper-
ational visibility has raised concerns among buyers about whether their financial
contributions actually result in tangible environmental benefits.

From the buyer perspective, many companies emphasised the need for external ver-
ification to ensure that the claimed amount and type of green fuel has been used in
their transport operations. Forrester, for instance, raised concerns about the credi-
bility of mass balance certificates and called for greater standardisation and clearer
governance: "A wvery big challenge for us is the mass balance certificates. We have
not received any approved third-party certification (...) there is really no standard
around it.". Similarly, TruckOEM questioned the fairness of bearing verification
costs, while still demanding accountability from their providers: "We should not pay
to ensure their process is okay. (...) We need to know that the service we buy, and
pay extra for, is approved and works, so that we don’t pay for something we don’t
get.". AutoOEM acknowledged the value of mass balance principles but stressed the
need for stronger linkage between green fuel usage and their own operations: "Many
transport providers rely on mass-balance principles. (...) We have a requirement
that we have a connection to our supply chain. I do not think all transporters are
with us there. Sometimes it is easier to invest in HVO in a completely different
country than in the one we have transport operations.’.

On the provider side, companies like GlobalFreight1 and Nordic3PL highlighted the
practical challenges of assigning green fuel usage to individual customers or ship-
ments. GlobalFreight1 pointed to legal and technical barriers: "We cannot currently
share with customers how much biofuel a specific transport has, even though we can
see it ourselves. (...) partly because it becomes personal data to track at the car
level.". Nordic3PL similarly reflected on the mismatch between mass balance and
customer expectations: "Many companies work with mass balance solutions just to
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get renewable fuel somewhere in the flow. But the problem with that solution, is
if the customer wants fossil-free transports for them specifically, since they do not
know if their goods are transported using fossil-free delivery.". LocalHaulier2 and
LocalHaulierl echoed these concerns, acknowledging the scalability advantages of
mass balance while noting its ambiguity at the shipment level. LocalHaulier3 elabo-
rated on this challenge in shared transport scenarios: "It is difficult to verify the fuel
for a truck operating 20 customers, and to change it all to a sustainable fuel, when
there might only be one customer who is prepared to pay for it. We need to be able to
verify that the specific customer’s transport drove on fossil-free fuel.'. GlobalShip-
ping similarly noted the complexity of tracking fuel origin across a large network
of subcontractors: "It is very challenging to know the type of fuel that a third party
provider is using. (...) You need to have auditing and certification in place. And
that is sometimes not possible to set up with all of your suppliers, especially when
having thousands of them. Try to decarbonise someone else’s asset, it’s very diffi-
cult.”.

Overall, the findings reveal a critical tension between the ambition to reduce emis-
sions and the ability to credibly demonstrate those reductions, particularly in well-
to-wheel calculations. The lack of traceability in green fuel usage undermines confi-
dence among buyers and risks dampening incentives to invest in low-carbon alterna-
tives. As concerns around transparency grow, the need for verifiable, standardised,
and customer-relevant green fuel reporting becomes increasingly urgent.

4.1.3 Data Sharing and Collection

Table 4.5 shows the themes identified during the conducted interviews, with respect
to challenges that is connected to data sharing and collection.

Table 4.5: Data Sharing and Collection Challenges

Challenge Description

Data ownership and

1 e Sensitive operational and fuel data withheld
confidentiality concerns

because of competitive advantage

+ GDPR sensitivity

o Hauliers reluctant to share shipment-level
data

Managing large datasets

among stakeholders e Administrative burden handling hundreds

of suppliers
¢ Need for continuous communication and
reminders to providers to submit data

(Continued on next page)
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(Continued from previous page)

Challenge Description

Data Collection Methods ) ) )
o Real-time fuel consumption can be retrieved

from fleet management systems (FMS)
o Limited access to high-quality data from
multimodal and long-distance transports

Allocation in Shared

« Difficult to allocate emission when goods
Transports

vary in size/density in shared transports
« Difficult to allocate emission in shared
transports due to complex transport chains

e Data ownership and confidentiality concerns
The interviews revealed a general willingness among transport service providers to
be transparent with their customers regarding emission data. This openness was
also reflected among transport buyers and intermediaries, including those relying on
subcontracted carriers. Few participants reported encountering active resistance or
confidentiality-related pushback when collecting emissions data from their transport
providers.

For transport buyers and intermediaries, data collection from subcontractors was
largely described as unproblematic. No respondent reported significant reluctance
linked to ownership or privacy concerns. As Nordic3PL noted: "Some companies
might be sensitive about fuel levels because they think you should count backwards.
(...) But I would not say it has been a big problem.". Among service providers,
operational performance data, such as fuel usage or emissions estimates, was gener-
ally not considered sensitive. However, some providers made a distinction between
emissions data and more granular operational insights. For example, IndustryOrg
noted that while hauliers are often open to sharing delivery-related data, full ac-
cess to vehicle-level data might reveal competitive advantages: "You can not simply
open up all the vehicle data and say ’go for it’ There may be data only relevant
for the carrier, for example "we have solved our profitability because we have been
extra efficient with something”". In maritime logistics, the sensitivity of operational
data was more pronounced. GlobalShipping highlighted that fuel consumption data,
particularly for chartered vessels, is considered commercially confidential: "[fuel] is
procurement-sensitive information (...) That is something that you really do not
want to disclose.”.

Despite these nuances, several service providers emphasised their commitment to
transparency. LocalHaulierl stated: "I do mot see that we have anything that we
could not share with the customers. (...) We strive to be as transparent with our
customers as possible.". At the same time, concerns were raised regarding data that
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could be tied to individual drivers. For instance, LocalHaulierl referred to GDPR
as the limiting factor: "It is GDPR we need to consider.". LocalHaulier3 similarly
described how union agreements limit the use of GPS data to central administrative
purposes: "We have not declined any request on data due to confidentiality concerns.
(...) we have a discussion with the union about how we can and may use GPS data.
There is no problem using it for what it is intended to be used for. But it can be
misused. ",

Overall, the findings suggest that vertical data sharing between providers and their
clients is generally not hindered by ownership or confidentiality barriers. Instead,
concerns tend to arise in more lateral or competitive contexts, particularly where
sharing operational or procurement-sensitive information could compromise com-
mercial positioning. Thus, while transparency is widely embraced within customer
relationships, maintaining a competitive edge may still require boundaries around
certain types of performance data.

e Managing large datasets among stakeholders

A recurring challenge highlighted by interviewees was the administrative burden and
complexity of managing emissions data across multiple transport providers. This
issue was closely linked to the enabler discussed in 4.3.1, as the lack of system
integration was consistently identified as a barrier to efficient data handling and
automation.

Among transport buyers, difficulties in processing and consolidating large volumes
of data were frequently reported. AeroManufacturer described the inefficiencies of
manual communication and data entry: "If it always is a person writing an email to
another person (...) that is going to just take forever. Then you also have to man-
ually input data, which is a source for error. So automation wherever possible.".
Recycler explained: "We have had to manually sit and merge this [retrieved data/
into a huge excel file.". Similarly, WholesaleDistributor underlined the importance
of format and structure: "Currently it is even more important that the right type of
data is in the right column in the right format. Data management is a challenge.’.
MedTech stressed the importance of integrated systems: ‘I believe we need to change
the existing data structure, not isolating data in different places but to actually have
huge shared databases.”. TruckOEM cited administrative workload as a key reason
for not collecting primary data: "I think it would be too much manual labour to go
through all these reports and check that it is correct. We have an incredible number
of carriers in our network.”.

Transport service providers expressed similar concerns regarding administrative com-
plexity. LocalHaulier2 noted: "Now it becomes very manual work for us to produce
reports.”. ParcelCarrier pointed to the limitations of their internal systems: "The
systems are not built with a focus on doing a sustainability report. (...) Which
means that we do not always have the best data."'. Nordic3PL highlighted the ana-
logue nature of their current workflows: "One of the main challenges is the relatively
analogue work. I think automation is where we need to get to.".
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Customised reporting also emerged as a key challenge. GlobalFreight2, Global-
Freight1, and IndustryOrg described the difficulties of tailoring outputs to meet the
varying expectations of their customers. As GlobalFreight1 noted: "The biggest chal-
lenge is that we have a lot of different customers wanting different information.’.
LocalHaulierl similarly emphasised the growing burden: "It is clear that there is
more and more administration for us and the hauliers themselves.'. Several inter-
viewees observed that this challenge is compounded by inconsistent data formats
and the varying levels of digital maturity among subcontractors. GlobalFreight2 ex-
plained: "Since there are different systems at different transporters, it is not easy to
capture that data simply." LocalHaulier2 highlighted the difficulties smaller hauliers
face in adapting to these requirements: "It is too administratively burdensome for a
smaller haulage company. (...) To make the big investments in system support, and
in sustainable transport, becomes very difficult.”. LocalHaulier3 echoed this concern,
noting that many small carriers struggle with both the digital infrastructure and the
administrative load required to support emissions reporting.

In summary, the findings highlight that emissions data management involves not
only access to the right data but also the capacity to organise, standardise, and
integrate large datasets effectively. Without appropriate systems and automation,
both buyers and providers face significant administrative burdens, reducing the ef-
ficiency and reliability of sustainability reporting.

e Data Collection Methods

The study found substantial variation in both the ambition and capacity to collect
emissions data among the interviewed companies. These differences were shaped by
factors such as transport mode, digital maturity, internal resources, and the degree
of system integration.

Among transport service providers, telematic systems and FMS were frequently cited
as key tools for capturing real-time data. IndustryOrg described the widespread
adoption of such systems: "Telematic systems and fleet management systems are
very widespread. I think more or less all haulage companies use it [FMS] to some
extent (...) The digital handling and implementation of these systems is continu-
ously growing.". This was corroborated by LocalHaulier3, LocalHaulierl, and Lo-
calHaulier2, who all employ telematics to collect data on fuel consumption, distance
travelled, and vehicle activity. LocalHaulier3, for example, uses external FMS de-
vices in every vehicle, allowing for direct data access without driver input. These
systems are often supplemented with fuel card transactions and order data to en-
hance accuracy. However, IndustryOrg also noted that data collection is not guar-
anteed: '(...) do all transporters really collect it [vehicle data]? No, probably not.
But there is a lot of data to take if you want to.". They highlighted that ambition,
business type, and segment also influence what data is collected: "It varies a lot
depending on what type of business you have. (...) Some might have hand scanners
that log every little package, creating greater opportunity to match things.". Despite
technological capabilities, integrating vehicle data with shipment-level information
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still often requires manual effort, particularly when systems lack interoperability.

Larger global providers, such as GlobalShipping, reported greater automation for
owned assets: "We have internal systems that communicate with each other and are
able to provide data pipelines that are credible and robust, because we have this data
audited.". However, they also described the limitations when working with third-
party providers: "Third-party suppliers often report data through the supplier portal.
But at times, the data is supplied as excels. (...) There is a kind of manual collection
that is quite cumbersome.". GlobalFreight2 echoed this view, stating that while they
possess the technical capacity to collect primary vehicle data, scaling such efforts
across subcontractors is not feasible. Instead, they rely on modelled estimates based
on weight, distance, and standardised emission factors. GlobalFreight2 also ques-
tioned the perceived superiority of primary data: "We have a new transport system
that aims to capture data directly from the vehicles (...) it is not entirely simple,
and even if you manage to do it, I am not entirely convinced that it will be so correct
when reporting this to the customer.”.

Among transport buyers and intermediaries, manual post-transport data collection
was common. Forrester described a manual approach: "We ask the transporters for
data by sending them a Google form (...) We follow up all requests to make sure
we get the data.'. Recycler and others used Excel templates for data collection and
described the considerable administrative burden, particularly when dealing with
small carriers: "Many small players do not really have the same resources, which is
a challenge. It also becomes a challenge for us to keep track of hundreds of carriers,
it is not easy for me to notice that one carrier has not reported.”. Procurement
processes were also used to collect data upfront. AutoOEM described structured
sourcing procedures with pre-filled templates and certification checks: "We have an
interface to our suppliers where they go in and download a bid form in Fxcel. Then
they fill it in and upload their data and bids.". They also highlighted that the data
quality is varying, with some transport providers submitting high quality data, while
a few need help in understanding what they should share.

Some companies reported not collecting data from their transporters at all. Sped-
itor, who used modelling tools to calculate emissions, stated: "So far we have not
requested data from our transporters (...) We collect distance and weight data from
our business system (...) it feels difficult to get more accurate data from shipping
companies or hauliers on the specific transport that you have done yourself.". Aero-
Manufacturer identified gaps in data collection and differentiated between owned
and outsourced operations: "For our own operations, we have a data collection sys-
tem where we actually have pretty good visibility, but anything that is out of our
hands is more difficult. (...) Sometimes the suppliers do not even have the data.".
TruckOEM similarly reported using a combination of manual and modelled meth-
ods depending on department: "(...) this digital system, and modelled data, was
the best thing available at the time. (...) Because you also have to count on going
through a lot of reports every month [when collecting primary datal.". Automated
emissions reports from large transport portals were mentioned by TechDistributor,
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while WholesaleDistributor expressed doubt about the feasibility of more granular
data collection: "My impression is that it is difficult today. The digital solutions are
not really in place.’.

Furthermore, we observed that data collection faces challenges in multimodal and
long-distance transport operations, collecting detailed, high-quality data is even
more difficult. AutoOEM describes data collection across global operations as chal-
lenging: "The regional aspect is one of the key issues. In Furope the maturity level is
starting to come in pretty well, but in North America, we are seeing a lot of struggle
with these types of emission data requests.”. GlobalFreight2 and TechDistributor
also noted geographic variation in data availability, with Sweden generally offering
better access than other regions, TechDistributor noting: "We get pretty good infor-
mation from the ones that we use here in Sweden. (...) I would for example like to
find the data for some forwarders who have distribution in Italy, but then I would
have to search for a long time.".

The findings highlight that data collection practices are shaped by a combination of
internal ambition, digital maturity, system compatibility, and the structural com-
plexity of logistics networks. These factors influence not only the completeness and
transparency of data but also the willingness and perceived feasibility of collecting
it in the first place.

e Allocation in Shared Transports

A recurring challenge identified across both transport buyers and service providers
concerns the allocation of emissions in shared transport scenarios, where multiple
shipments from different customers are consolidated in the same vehicle. Companies
report using a wide range of allocation principles, such as weight, volume, number
of pallets, or distance, which leads to inconsistencies in emissions reporting and hin-
ders comparability across the sector.

The inherent complexity of transport chains contributes to this issue. Global-
Freight2, operating large-scale logistics networks, describes the challenge of dis-
tributing emissions across line haul, pickup, and distribution flows, highlighting the
need for clearer guidelines: "You have to have rules about how you should allocate
the emissions. For example, if you imagine that a truck have 100 customers (...)
it is the last delivery that will carry the largest COs allocation.’. While weight-
based allocation is encouraged under ISO 14083, several actors, including Global-
Freight1, LocalHaulier2, LocalHaulier3, LocalHaulier1l, and IndustryOrg, argue that
this method does not always align with practical conditions. For example, Local-
Haulier2 explains: "If you fill a truck with chips the fill rate will be very low with
regard to the mazimum weight. Then you might have to switch to the freight-hauling
weight (...) it becomes difficult to generalise the fill rate for all the customers.”. Lo-
calHaulier3 similarly uses freight-hauling weight in place of actual weight, diverging
from GLEC guidelines: "GLEC, for example, advocates actual weight, but we take
freight-hauling weight. We think it s more correct.”. Public transport introduces
its own complexities. PublicTransporter notes that allocation efforts must consider
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directional load imbalances: "At most places in Sweden the buses go empty in one
direction. (...) there is a will to compare the fill rate of public transport across
regions, but you have to understand the real world conditions behind the numbers.".

Several companies raised concerns about the practical implications of applying gran-
ular allocation models. GlobalFreight2 described how fluctuations in routing require
ongoing explanations to customers: '(...) this truck may drive another route (...)
which might be longer so their emissions increases (...) to which we have to ex-
plain that "we have lost, or added, customers’' LocalHaulierl uses delivery stop
counts to allocate emissions but acknowledges the lack of industry-wide standards.
GlobalShipping and ParcelCarrier highlighted how the use of shared capacity, such
as co-loading in passenger aircraft or cross-company shipping, further complicates
internal alignment and consistency. ParcelCarrier notes: " (...) the word load factor
does not tell the whole truth, it has so many different meanings for different people.
Where you are in the organisation and what you work with. (...) It differs both
internally and between companies.".

Transport buyers face similar uncertainty. TechDistributor reported limited insight
into how providers allocate emissions across shipments, while AeroManufacturer
described difficulties in tracing allocation across complex inter-site transfers. Au-
toOEM emphasised the technical intricacy of shared transport structures, which
involve data on load factors, consolidation hubs, and third-party cargo. MedTech,
despite using ERP-based (Enterprise Resource Planning) internal allocation for ded-
icated flows, still encountered challenges when distributing emissions across markets.

The findings demonstrate that while shared transport models offer logistical effi-
ciency, they introduce significant challenges to emissions transparency. Allocation
methods vary widely, and their impact on reported emissions is substantial. More-
over, correct allocation was noted to be deprioritised, viewed as an issue to be
addressed once foundational data systems are in place. Nonetheless, the chosen
allocation principles and load factors critically influence the accuracy and compara-
bility of emissions data.

4.2 Drivers

This chapter presents key drivers identified in the interviews, both external and
internal, that influence emission data sharing and collection. External drivers in-
clude regulatory pressure, growing customer expectations, and industry trends that
promote transparency and alignment with standards. Internal drivers stem from
companies’ own sustainability strategies and the pursuit of operational efficiency.

4.2.1 External Drivers

Table 4.6 shows the themes identified during the conducted interviews, with respect
to external drivers.
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Table 4.6: List of external Drivers

Drivers Description

Regulatory pressure
& yp o Alignment with upcoming regulations

¢ Customers demand detailed emissions data
e Tender requirements including emissions
data

Customer expectations
P o Sustainability performance affects customer

relationships
o Data transparency used as a differentiator
in procurement

Market and industry trends
Y e Benchmarking against industry leaders

« Alignment with voluntary standards (e.g.,
ISO, GLEC)

e Regulatory pressure
Regulatory developments, including CSRD and forthcoming initiatives such as Coun-
tEmissionsEU, emerged as key drivers for emissions reporting practices. These
frameworks are shaping how companies structure their data collection processes
and sustainability strategies.

Several transport service providers explicitly referenced regulatory requirements as
a central influence on their emissions reporting. GlobalFreight2 and ParcelCarrier,
for instance, noted that CSRD has already impacted how they organise their inter-
nal systems. ParcelCarrier explained: "We saw an increased demand for emission
reports when CSRD was introduced. (...) new EU legislations, for example product
passports, will revolutionise sustainability reporting. (...) One of the reasons why
we collect emissions data is for external reporting.” . Similarly, PublicTransporter
stated: "We have worked very hard to report according to CSRD.". GlobalFreight1
and GlobalFreight2 reinforced the same point, with GlobalFreightl saying: "We
report according to the law" and GlobalFreight2 elaborating: "We must report ac-
cording to the requirements under EU regulations (...) [the customers] also have
their own CSRD and ESG reporting. Then they have to get data from us.” .

Among industry organisations, IndustryOrg highlighted that regulatory pressure
indirectly affects even smaller hauliers through customer demand: "We see more
requests from customers to our members. This demand may in turn be driven by
CSRD reporting.". LocalHaulierl supported this view, stating: "We are not sure if
we will be obliged to report emissions according to CSRD, but still have clients who
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are covered by it. So indirectly, we will have to review how we work and how we
report anyway.". IndustryOrg further pointed to the future relevance of harmonised
standards such as ISO 14083 in the context of CountEmissionsEU: "When it [Coun-
tEmissionsEU] is in place, 1SO14083 will have an even more important role - that
you follow and know that standard.".

From the transport buyers’ side, regulatory compliance was similarly identified as
a critical motivator. Forrester emphasised its necessity for influencing supplier be-
haviour: "I actually think that the legal requirements in this industry are what is
required. We have some suppliers who have no incentive at all.". AutoOEM echoed
this, further noting the internal organisational activities as a consequence of legal
obligations: "It is noticeable internally at the company when there are now legal re-
quirements. A lot of things start to happen within the company in these areas. It is
very important to comply with all legal requirements, because it affects the company’s
brand image very much.". Likewise, AeroManufacturer observed a growing need for
emissions data, driven by increased expectations for transparency and compliance:
"We are probably going to have to start looking into emission data more going for-
ward. Maybe because of more data needed for compliance and transparency, not just
part of CSRD, but there is more requlations coming.".

Across the interviews, regulatory frameworks were not viewed as optional ambitions
but as essential requirements that shape business behaviour. While not all compa-
nies are currently obligated to report under CSRD or similar frameworks, customer-
driven demands for compliant data are extending regulatory influence throughout
the transport value chain.

o Customer expectations

Customer demand emerged as a central driver of improved emissions data reporting.
Several transport service providers, including LocalHaulier2, LocalHaulierl, and
ParcelCarrier, reported a growing number of client requests for detailed, shipment-
specific emissions data. These demands, particularly from large corporate or public
sector clients, were identified as a key motivation for developing data collection prac-
tices. LocalHaulierl and LocalHaulier2 observed that emissions reporting is often
more advanced in market segments where customers explicitly require it: "On some
we do it more [collect emissions data], on some we do not. And on others we do it
where we have customer requirements.’. ParcelCarrier further noted that the level
of demand is linked to the customer’s maturity in sustainability, with more sophis-
ticated organisations requesting higher levels of granularity.

In addition, many transport buyers act as intermediaries, requesting emissions data
from their suppliers to meet their own compliance and reporting needs. Speditor
noted that sustainability expectations are particularly prevalent among larger or-
ganisations, and these demands tend to cascade down to subcontractors: I feel that
larger customers often have come further in their sustainability work. (...) And also
the subcontractors for large companies, as they often set demands, and the demands
end up on the subcontractors as well.". Increasingly, sustainability requirements are
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incorporated into procurement processes, with emission reporting becoming a pre-
requisite for securing business. AutoOEM illustrated this by describing how their
demands influence suppliers’ internal development: "We even have some carriers
who have told us that because we ask so many questions, they have developed their
own systems and they started measuring things they did not measure before.".

Beyond reporting, customer expectations are also shaping investment decisions. Lo-
calHaulier1 stressed that demand for green transport solutions must be matched by
willingness to pay a premium: "The change needs to be driven from the customers
(...) If we do not get paid more, we cannot buy one [electrical or gas vehicles].".
Similarly, IndustryOrg pointed out that administrative capabilities and system de-
velopment are unlikely to materialise without clear commercial incentives: "You
cannot afford in this industry to build an administrative system without knowing
that it is actually in demand. (...) If it is required in a procurement process, then
the carriers solve it.". However, the interviews revealed a disconnect in how re-
sponsibility for sustainability is perceived. While transport providers emphasised
the need for clear incentives from buyers, some transport buyers expressed frustra-
tion at what they saw as providers shifting responsibility. As Forrester observed:
"The transport service providers just put the responsibility on the customer and do
it [green investments and share emission data/ for the customer’s sake but do not
really care themselves. (...) There is no incitement for change, we need to pay more
instead. There is not much ‘save the world’-attitude. .

Overall, customer expectations are a critical force in driving emissions data visibil-
ity across the supply chain. However, the findings suggest misaligned expectations
between actors, with each stakeholder group calling for greater initiative and en-
gagement from the others. Bridging this gap may be necessary to enable meaningful
progress in sustainability reporting and decarbonisation.

e Market and industry trends

Many of the interviewed companies report on emission reporting being an com-
petitive advantage, with broader industry developments also influence reporting
practices. Transport service providers, like GlobalShipping and GlobalFreight1, are
aligning with voluntary standards such as ISO and the GLEC framework to ensure
consistency and credibility. LocalHaulierl referred to industry benchmarking as a
way to remain competitive and evaluate performance, while LocalHaulier2 reported
adapting its practices to evolving industry norms: "LocalHaulier2 is an economic
association, so we do not actually meet directly with CSRD, but only indirectly. But
we choose to work according to it anyway.". These trends push companies to stan-
dardise their reporting structures and improve data quality to stay in line with peers
and market expectations.

4.2.2 Internal Drivers

Table 4.7 shows the themes identified during the conducted interviews, with respect
to internal drivers.

39



4. Result

Table 4.7: List of internal Drivers

Drivers Description

Corporate sustainability

strategies e Increased emphasis on primary data

« Sustainability as competitive advantage

o Cost optimisation linked to driving
optimisation

o Challenges related to budget and
investment

Operational efficienc
P Y o Emissions data used to optimise routing,

vehicle utilisation, and fuel consumption
« FEfficiency improvements seen as a
co-benefit of emissions tracking

o Corporate sustainability strategies
For several companies, internal sustainability strategies constitute a key driver in
advancing emissions data practices. When environmental goals are embedded into
broader corporate agendas, such as cost optimisation, competitiveness, and brand
positioning, the motivation to improve emissions data visibility increases.

Among transport buyers, firms like MedTech, TruckOEM, AeroManufacturer, and
AutoOEM integrate emissions tracking into their operational and procurement strate-
gies. MedTech, for instance, links emission reductions to logistics cost savings, while
AutoOEM has adopted an internal carbon pricing model, known as abatement cost,
to guide investment decisions. As AutoOEM explains: "Abatement cost is how much
do you have to invest to save a certain amount of COy emissions. (...) This has been
a major success factor. (...) A guideline for where we should invest the money.".
Companies also leverage emissions reporting to strengthen their market position.
MedTech highlights its commitment to transparent communication and leadership
in sustainability practices: "We have a lot of external communication, showing that
we are very active in becoming carbon negative. (...) really trying to set a standard
in how to both report and then work with sustainability.”. Similarly, Forrester views
its advanced reporting capabilities as a competitive advantage: "We see it [emis-
sion reporting] as a competitive advantage because we are so far ahead in that work.".

Transport service providers share similar motivations. GlobalShipping underscores
the importance of reliable emissions data in demonstrating progress toward reduction
targets: "To report our emission performance accurately is very important because
we have commitments and targets on reducing these emissions over time (...) if
you do not have a good data foundation, it is very difficult to demonstrate improve-
ments.". Their strategic positioning is explicitly aligned with decarbonisation: "We
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want to position ourselves as a partner for a solution provision of low carbon de-
carbonised transportation.”. The importance of environmental friendly solutions, is
emphasised by AutoOEM, which confirmed that sustainability performance directly
influences supplier selection: "We have changed carriers because our current carriers
have not been able to supply [green solutions]".

These results demonstrate that when emissions data is integrated into corporate sus-
tainability strategies, whether for internal decision-making or external positioning,
it significantly increases incentives to collect, share and utilise high-quality emissions
data across the value chain.

o Operational efficiency

Operational performance was also identified as a secondary, yet relevant, internal
driver for improving emissions data collection. Several companies reported that
high-quality vehicle data contributes to operational optimisation, enabling better
fuel efficiency, improved routing, and enhanced vehicle utilisation. For example, In-
dustryOrg noted that hauliers primarily collect fuel data for financial control rather
than for sustainability reporting: "The hauliers collect purchased volumes of fuel.
Howewver, they do not collect it in the way that we are talking about here, (...) rather
for financial follow-up and knowing their costs.". Similarly, GlobalFreight2 described
how primary data is used to enhance driving behaviour and operational control:
"There are computers in the vehicles where you can collect primary data, and the
transporters themselves use it to a very large extent, both so that they can ensure
that their drivers drive efficiently.’.

These efficiency-related uses of data were identified as co-benefits of sustainability
initiatives, or, the opposite, as enablers of sustainability data collection through
investments originally justified by cost-saving objectives. In this way, operational
goals and environmental tracking are mutually reinforcing, supporting broader dig-
italisation and data infrastructure improvements.

4.3 Enablers

To enable effective and reliable emissions data collection and sharing in the trans-
port sector, various supporting factors, so-called enablers, are required. In the study
two main categories of enables were identified: technological solutions and standard-
isation and collaborative practices. In this chapter these two will be presented.

4.3.1 Technological Solutions and Standardisation

Table 4.8 shows the themes identified during the conducted interviews, with respect
to technological solutions and standardisations acting as enablers.
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Table 4.8: Enabling technological Solutions and Standardisations

Enablers Description

Telematics and fleet

management systems o Real-time data improves reporting

o Small hauliers lack systems for reporting

o (entral organisations dependent on
resource-constrained partners

e Need for ERP, TMS and FMS systems to
integrate for accurate, automated
calculations

Digital platforms and

. « Integration of operational and emissions
automation

systems
o Customisation prevents automation
o High platform development costs for
transport industry

Standardisation and

Framework Adoption « Integration of operational and emissions

systems (e.g. ISO 14083, GLEC)
o Sector-wide adoption of frameworks
o Use of national platforms
« Standardised data collection at tender stage
o Alignment with customer requirements
through standardised templates

o Telematics and fleet management systems
Telematics and fleet management systems (FMS) are increasingly central to the col-
lection of real-time, primary data for emissions reporting in the transport sector.
Most modern trucks are now equipped with telematics technology, giving even small
hauliers access to key operational metrics such as fuel consumption, odometer read-
ings, driving patterns, and occasionally routing data.

Several companies in this study, particularly LocalHaulier3, LocalHaulier2, and Lo-
calHaulierl, actively utilise these technologies to improve emission data quality.
LocalHaulier3 integrates external FMS trackers with order-level data to calculate
shipment-specific emissions. LocalHaulier2, in turn, combines fuel transaction data
from TRB cards with FMS outputs to verify fuel type and consumption. They also
report ongoing efforts to implement more advanced FMS platforms, hoping it to
be an enabler for smoother data sharing: "I have huge expectations for that it will
make things a lot easier for us. That we can easily set up reports in the new sys-
tem. And basically export to the customer in Fxcel or something similar.". Despite
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the widespread presence of telematics in vehicles, the data is not readily usable for
emissions reporting without considerable manual processing. Extracting, formatting
and aligning data with shipment information still requires significant human effort
and auxiliary tools. As IndustryOrg observed: "It is not a lack of data, but a lack
of data structure.”.

For more granular emission reporting, especially in cases involving multiple loading
and unloading points, shared transports, and varied routes, the need for system
integration becomes even more pronounced. Achieving high-resolution, order-level
emissions calculations is enabled by seamless data exchange between telematics sys-
tems, FMS platforms, and the transport buyer’s ERP systems. In the absence of
such integration, traceability and precision remain difficult to achieve.

o Digital platforms and automation
Digitalisation and automation emerged as critical enablers for scaling emissions re-
porting. Across the interviews, companies consistently described improved system
integration as a central goal for enhancing the collection, exchange, and manage-
ment of emissions data.

Larger providers such as GlobalFreight2 and GlobalFreight1 have invested in internal
digital platforms that connect emissions data with operational systems, aiming to
reduce manual intervention and facilitate continuous reporting. These platforms al-
low customers to access their emissions data directly, improving transparency across
the supply chain. Similarly, LocalHaulier3 identifies automation as a strategic ob-
jective: "So the ultimate goal is to be able to integrate Fleet Management data, fuel
data and our order data in such an automated way that we can print the COy emis-
stons per order on the invoice."

Systems and automation enabling better reporting and reducing resources was high-
lighted by companies like Recycler and Nordic3PL, who describe how currently
varying data structures across subcontractors force them to perform manual adjust-
ments. As IndustryOrg puts it: "You get information both from vehicles, and Fleet
Management systems. (...) we see that automation is needed in reporting.”. From
the hauliers’ perspective, especially among smaller operators, digital platforms could
significantly enhance the ability to meet customer demands and manage emissions
reporting. However, economic constraints limit adoption. LocalHaulier2 notes: "A
lot would be solved if the systems would talk with each other. However, the smaller
hauliers do not have the possibility to have such advanced systems. It would not be
economically viable.".

In summary, digital platforms and automation offer a clear path to improving emis-
sions data practices across the transport sector. While the potential to streamline
processes and reduce administrative burden is widely recognised, unequal access to
technological infrastructure, especially among small hauliers, remains a critical bar-
rier to implementation.
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e Standardisation and Framework Adoption

Standardisation was widely recognised by interviewees as a key enabler for improv-
ing the efficiency, reliability, and comparability of transport emissions reporting.
Many companies expressed strong support for harmonised reporting practices, cit-
ing the need to reduce administrative effort, increase data consistency, and simplify
communication across the supply chain. Despite the growing uptake of frameworks
such as GLEC and ISO 14083, the interviews revealed that emissions data is still
reported using a variety of tools, formats, and assumptions.

A central challenge identified was the lack of clear expectations around what data to
report and in what format. This creates inefficiencies both for transport providers,
who must adjust to varying customer requirements, and for buyers, who struggle
to consolidate non-standardised data. Several interviewees highlighted the potential
benefits of adopting common reporting baselines. TechDistributor stated: "I would
like to see a directive against the transport industry that they are forced to publish
their reports according to a certain template. So that it becomes a standard, instead
of having to puzzle over how it is calculated in each one.’. Similarly, IndustryOrg
and LocalHaulierl stressed that the issue lies less in data availability than in the lack
of structured systems for using it: "I really believe in an industry standard where
everyone agrees on the same. So that different customers and transporters wants
different data and formats. Creating a common view on how to report on it.".

Standardisation was also viewed as a way to support smoother data exchange and
improve trust in emissions figures. From a transport buyer perspective, AeroManu-
facturer described how regulatory alignment helps legitimise data requests: "So it is
not us asking this from you [the transport providers/, it is actually the government or
the EU who is asking.". However, they also emphasised that implementation cannot
be passive: "a lot of it is also coming from ourselves, because there is not going to
be a simple solution that we can just take out there and just use, buy, or implement,
and then everything is done.". LocalHaulierl echoed this, noting the need for an op-
erational standard tailored to vehicle data: "You have to come up with an industry
standard with data that can be collected from the vehicles, or build systems around.
So that it actually works and does not become an equation x of it.". GlobalShipping
underscored the role of standards in ensuring data credibility: "Requirement against
a specific standard such as the ISO 14083 can help verify that this information is
captured by the supplier and it is reported accurately to us.". They further identified
CountEmissions EU as a promising step toward harmonisation, and pointed to the
forthcoming iLEAP methodology as a potential next phase. According to Smart
Freight Centre Smart Freight Centre (2025), iLEAP aims to “unlock the digital, au-
tomated exchange of high-quality logistics emission information on a global scale.”

In summary, while digitalisation and automation are essential, their effectiveness
depends on agreed-upon reporting practices. Without a unified framework, the in-
dustry risks continued fragmentation, inefficiency, and limited comparability. Broad
adoption of standards like ISO 14083, supported by initiatives like CountEmissions
EU and iLEAP, would help shift responsibility from individual customers to system-
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level structures, enabling more scalable, consistent, and credible emissions reporting.

4.3.2 Collaborative practices

Table 4.9 shows the themes identified during the conducted interviews, with respect
to collaborative practices acting as enablers.

Table 4.9: Enabling collaborative practices

Enablers Description

Collaborative Relationships

Improving Data o Long-term partnerships enhance data

completeness

o Feedback loops between buyers and
suppliers

« Joint problem-solving and shared
sustainability goals

Internal Capacity and Digital

Integration « Training carriers on data reporting practices

e Systematic tracking of primary fuel data
through early investment in digital systems

o Supplier-initiated emission tracking
improvements

o Sector-wide digitalisation initiatives

o Collaborative Relationships Improving Data

Trust-based, long-term partnerships between stakeholders emerged as a key enabler
for improving emissions data quality and completeness. Several interviewees em-
phasised that regular collaboration between transport buyers and service providers
significantly increases the likelihood of receiving accurate, timely, and consistent
emissions data. ParcelCarrier, for example, reported far better data from hauliers
who work with them regularly, compared to one-off or short-term carriers, who often
deliver incomplete or estimated figures. Similarly, GlobalFreightl highlighted that
all contracted hauliers provide emissions data in line with expectations, supported
by long-term relationships, and internal personnel when needed.

The importance of continuous communication and capacity building was under-
scored by LocalHaulier2 and LocalHaulier3, who invest in training and support for
smaller hauliers to raise awareness and improve their reporting practices. Feedback
loops also play a critical role. TruckOEM and AutoOEM both described follow-
ing up on incomplete or inconsistent fuel data and, in some cases, link emissions
performance to compensation structures. Additionally, collaborative technical de-
velopment was noted as a key practice. LocalHaulier2 and LocalHaulierl, for ex-
ample, are developing fleet management platforms to support their own networks
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in meeting reporting requirements. LocalHaulier3 is similarly working with other
regional logistics companies to co-develop a new transport management system to
enhance automation and data integration. These examples illustrate that strong,
stable relationships, rather than purely transactional ones, are critical to enabling
reliable and efficient emissions data flows.

Beyond partnerships within the transport value chain, collaboration with vehi-
cle manufacturers was also mentioned as essential to accessing and standardising
vehicle-level data. LocalHaulier]l pointed out the need to include manufacturers in
standard-setting efforts: "(...) it requires to include the vehicle manufacturers in
the creation of the standard. So the correct data can be read and retrieved directly
from the vehicles.”. WholesaleDistributor echoed this, stating: "This [vehicle data]
s information that a vehicle manufacturer can follow. That information should be
available to others, you might think." AutoOEM further emphasised the poten-
tial of industry-wide collaboration, describing how cross-company partnerships can
leverage broader influence and accelerate change: "We are expanding charging in-
frastructure in Europe together with our competitors. (...) ’Partnership is the new
leadership’ as you say’.

These findings reinforce that collaboration, both within and across organisational
boundaries, is essential for improving data exchange, optimising shared resources,
and advancing sustainable transport practices. Strong partnerships facilitate not
only better data flows but also the broader systemic changes needed for credible
and scalable emissions reporting.

e Internal Capacity and Digital Integration

All interviewed companies emphasised that achieving more reliable and automated
emissions reporting requires substantial investment in internal capacity and digital
integration. A key enabler identified is the ability to interconnect internal systems,
such as ERP, TMS, and FMS, to enable seamless data sharing without manual
intervention. However, this integration places considerable demands on transport
service providers, particularly smaller hauliers, many of whom fall outside formal
reporting obligations. As noted by LocalHaulier3 and GlobalFreightl, these actors
are often more responsive to customer expectations than to regulatory pressure.
WholesaleDistributor similarly observed that the uneven progress in sustainability
reporting across sectors is largely shaped by the varying demands placed on suppli-
ers. Both LocalHaulier3 and WholesaleDistributor argue that stronger requirements
from buyers can serve as an effective mechanism to raise standards across the in-
dustry.

To address these challenges, several companies are actively building internal capacity
and offering support to their partners. Forrester assists subcontractors by helping
them understand and comply with emissions reporting expectations, although this
currently involves significant manual effort: "We help them to get that data in such

cases.”. AutoOEM, during procurement and onboarding, provides guidance and
training to carriers to improve reporting readiness and data quality: "We are fine-
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tuning our carriers and also teaching them quite a bit.". Similarly, TruckOEM and
GlobalFreight1 have launched broader digitalisation programmes aimed at harmon-
ising emissions tracking across their networks, including the development of shared
platforms and more standardised processes.

Nonetheless, the fragmented nature of the road freight sector, characterised by nu-
merous small operators with varying levels of digital maturity, continues to hinder
scalable solutions. Interviewees stressed that integration is not only a technical
challenge but also a financial one. As IndustryOrg pointed out, the costs associated
with developing and maintaining custom digital platforms are often prohibitive for
smaller hauliers. Without industry-wide infrastructure or external support, there
is a risk that the burden of increasingly complex reporting requirements will fall
disproportionately on those least equipped to respond, potentially slowing down the
broader transition toward automated and standardised emissions data management.
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Analysis

This chapter presents the analysis conducted to address the report’s two research
questions. The analysis is based on the results of the interviews and the processed
literature. Throughout this process, a recurring problem was the discussion of "what
is what" when it comes to data sharing and data collection. These two activities,
while technically distinct, are closely interlinked and often interpreted differently de-
pending on the stakeholder’s role in the supply chain. For instance, data collection
by a transport buyer may involve data sharing by a transport service provider, and
similarly, intermediaries collecting emissions data from subcontractors are reliant
on upstream sharing by hauliers. Therefore, the challenges and practices discussed
in the two research question have striking similarities in their findings, as all these
parameters are intertwined and undoubtedly linked. Consequently, we present a
comprehensive analysis of key challenges, structured according to stakeholder per-
spectives within the transport value chain. For the second research question, we
focus specifically on the mechanisms of data exchange, however, some challenges
might remain shared across both questions.

5.1 Framework for Emission Data Visibility

To answer the research questions, we developed a conceptual framework that or-
ganises the findings into four categories: enablers, drivers, barriers and challenges,
and effects (see Figure 5.1). This framework aims to clarify a complex topic by
structuring key themes across transport buyers, providers, and shared areas. The
framework draws on insights from literature, 19 interviews, and industry experts
discussions at Centiro.

While effects were not explicitly explored in the interviews, they emerged through
thematic coding and were included to reflect observed consequences of current prac-
tices. Notably, most of the identified challenges and barriers are shared between
transport providers and buyers, yet perspectives on their causes and solutions dif-
fer. For instance, buyers frequently stress the need for more primary data, while
providers point to limited incentives and investment from buyers as key obstacles to
adopting the necessary tools and systems. Furthermore, several drivers and effects
are interrelated, such as competitive advantage, regulatory pressure and sustainabil-
ity strategy improvements. Likewise, missing enablers such as system integration
(FMS, TMS, ERP) and data collection (including real-time data) often reappear as
barriers.
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5. Analysis

5.2 Research Question 1

Answering our first research question, "What are the primary challenges and bar-
riers faced by transport service providers and transport service buyers in capturing
and collecting transport emission data?’, we identified a multitude of challenges and
barriers in our study, as listed in Figure 5.1. Of these, we identified six as primary,
presented in Table 5.1. Our study confirms many of the previously known chal-
lenges from literature, but also shows how experts and practitioners engage with
these issues at a deeper and more granular level than often described in the litera-
ture. While theory provides a valuable framework, the interviews revealed concrete
examples and under-reported difficulties in implementation. As discussed in the in-
troduction of the chapter, the characteristics of collection and capturing depends on
where in the value chain you are, and therefore the challenges characteristics differ
accordingly. Table 5.1 is therefore divided into the three categories transport buyers,
large transport providers, small carriers. As individual, small carriers have declined
participating in interviewed due to resource constraints, their perceived perspective
is based on our analysis of the answers retrieved from the economic associations
comprising of a multitude of carriers, as well as the IndustryOrg.

Table 5.1: Primary challenges and barriers in the transport chain

Challenge Transport Large Transport Small Carriers
Buyers Providers
Complex Many Must collect data Lack resources to
transport chain  subcontractors from numerous handle complex
structure increase effort carriers and flows and
needed to collect intermediaries. customer-specific
and consolidate data requests.

emissions data.

Lack of system  Difficult to manage Data spread across  Same needs as

integration large data volumes  systems (TMS, larger firms, but
from different FMS, fuel, etc.), rely on manual
sources, requiring often needs manual  work due to
manual handling. handling. limited systems.

(Continued on nezt page)
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(Continued from previous page)

Challenge Transport Large Transport Small Carriers
Buyers Providers (SMEs)

Standardisation  Unclear what data  Incomparability Increased

and regulations  to collect, how to between actors, administrative
use it and increased burden risks out
challenging to get a administrative triumph real

uniform format.

burden risks out
triumph real
improvements and
focus on too
granular data

improvements and
focus on too
granular data

Data trust and

Uncertainty about

Verification

Less directly

verification how data is requires extra data  affected but still

burden calculated reduces and justification, requires effort to
trust. which is costly. ensure traceability.

Conflicting Over-reliance on Resource-intensive ~ Cannot afford to

expectations on
primary data
between buyers
and providers

modelled values
from providers,
treating them as
primary data,
reduces urgency to
ensure correct
primary data.

process, without
clear incentives
from the market or
regulatory push
there is no

motivation to invest

in more advanced
tracking or data

systems. Customers

seeing logistics as a
necessary evil,

prioritising low cost

and not prioritising
sustainability
efforts.

allocate resources
without financial
support, clear
value return or
regulatory push.

Lack of
collaboration

Limits access and
understanding for
collected data from
transporters.

Challenging to
agree on data
formats, types and

calculations. Limits

access to vehicle
data.

Decreases the
capability to
collect data and
implement
necessary systems.

o Complex transport chain structure
Previous studies, including Finger and Serafimova (2021), emphasise that challenges
in emissions data collection are rooted in the structural characteristics of the logis-
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tics sector, particularly its fragmentation and reliance on small hauliers with limited
capacity for data reporting. While this is consistent with our findings, our study
also revealed additional dimensions. Specifically, the issue is not only the presence
of small actors but also the high number of transport providers involved across the
chain. This volume increases the number of data points to manage, thereby ampli-
fying the administrative burden. Manual collection, processing, and consolidation of
emissions data becomes highly resource-intensive. Furthermore, the cost-driven na-
ture of the logistics industry results in frequent changes in transport partners, which
impairs the development of long-term collaborations and standardisation routines
for data exchange.

o Lack of system integration

The academic literature identifies limited system integration and a lack of interoper-
ability between digital platforms as major barriers to emissions data collection and
exchange (Dobers et al., 2019; FREIGHTOS, nd; Plassmann et al., 2010). These
findings were strongly supported in our empirical results. Interviewees from all
stakeholder groups consistently mentioned the need for better system integration
and automation as a critical enabler for progress, and that the current absence of
these factors presents a vital challenge. For transport buyers, one challenge lies in no
system being able to manage the large volumes of emissions data received in varied
formats from different suppliers. Another challenge is the absence of systems that
initialise the collection of data itself, as manual handling and large resources are
needed for the present. For transport providers, data is typically scattered across
several system, ranging from fuel stations, FMS, and TMS platforms to manual
records, which also require time-consuming manual collection and consolidation.
For smaller carriers, these challenges are even more acute due to limited IT infras-
tructure and personnel. A unique insight from our study, not explicitly found in
the literature, is the burden of customer-induced fragmentation where providers are
required to adapt data reporting formats and content to each customer, significantly
increasing the integration workload.

e Standardisation and regulations

The importance of cohesive regulation and standardisation is widely acknowledged
in the literature as essential for improving emission data visibility and facilitating
data exchange (European Parliament, 2023; Dobers et al., 2019). The introduction of
ISO 14083 is a recent development in this direction. While the literature emphasises
the absence of a holistic framework as the biggest challenge, this perspective was
somewhat nuanced in our interviews. The interviewees confirm that both transport
buyers, providers, and industry representatives (e.g. IndustryOrg) show interest in
adopting such standards. However, they often viewed standardisation more as an
enabler than as the primary barrier. Participants noted that while standardised
formats could improve comparability, simplify reporting, and reduce misinterpreta-
tion, they are not sufficient on their own. Many participants argued that the deeper
problems, such as insufficient resources, fragmented systems, and lack of customer
demand, would persist regardless. Moreover, even when standards exist, such as ISO
14083, practical implementation is hampered by vague enforcement, lack of financial
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incentives and different interpretations, particularly in complex supply chain flows.
Several interviewees also questioned whether additional frameworks and more gran-
ular data really would lead to real change, suggesting that regulatory compliance
might divert resources from actual emission reductions, such as investing in cleaner
fuels or more efficient logistics. As one interviewee from LocalHaulier3 phrased it:
“It’s the dilemma of which came first — the chicken or the eqg? Environmental re-
porting could drive awareness of the need to make a faster transition to fossil free
transports rather than the opposite.”.

e Data trust and verification burden

In the literature, trust is primarily discussed in relation to the comparability of
published emissions reports. Our results, however, showed another angle. Among
transport buyers, data quality was seldom formally verified, instead, there was a
general trust that the delivered data was adequate. Nevertheless, buyers expressed
concern that when paying for low-emission transport options, they needed confi-
dence that their cargo was indeed handled in the promised manner, especially among
those with publicly stated sustainability targets. The lack of formal verification rou-
tines and shared procedures among transport providers was seen as a challenge. For
transport service providers, the verification burden primarily manifests as a resource
issue. They must collect additional supporting data (e.g. fuel use, routing), espe-
cially from subcontractors, and may be expected to justify changes or discrepancies.
Smaller carriers face similar constraints, lacking the administrative and financial
capacity to verify data reliably. The literature frames data-sharing reluctance as
a trust issue and as a major challenge for data collection among transport buyers.
In contrary to this, our interviewees described it more as a matter of commercial
negotiation where transparency had to be balanced with competitive positioning.
Transport buyers generally did not perceive confidentiality as a major obstacle, and
most providers expressed a willingness to be transparent. However, sensitivities
were noted in some contexts, particularly marine transport and when data requests
involved driver-specific information, which raises GDPR concerns.

o Conflicting expectations on primary data between buyers
and providers

While the literature acknowledges the need for primary data, it largely overlooks the
mismatch in expectations between stakeholders. Our study found that the resource-
intensive nature of data collection, combined with buyers’ reliance on default or
modelled values, results in limited urgency to pursue more accurate reporting. Many
transport buyers did not prioritise emissions data in procurement decisions, view-
ing it as a secondary concern behind cost and delivery performance. For transport
providers, this lack of demand translates into a challenge when trying to motivate
investments in the extra effort required to collect primary data from their sub-
contractors. Instead, they often deliver estimated figures. For small carriers, the
situation is even more constrained as they lack both the infrastructure and financial
capacity to carry out primary data collection, and would need external financial
incentives or support to comply. This highlights a broader discrepancy between the
theoretical need for high-quality data and the market conditions required to support
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its collection.

e Lack of collaboration

Previous research by Finger and Serafimova (2021) advocates for increased collabora-
tion between stakeholders to enable effective emissions data collection. Our findings
confirm this as one of the primary barriers, as the result suggest that current collab-
oration is often lacking, especially on sustainability matters. The cost-driven culture
of the logistics industry discourages investment in long-term partnerships focused
on environmental data. This hinders alignment on key topics such as which data
to collect, in what format, and how to calculate emissions. Without shared under-
standing and active cooperation, access to vehicle and route data remains limited.
This fragmentation undermines both the technical and organisational capabilities
needed to implement reliable and scalable data collection systems.

Our findings thus support the argument that unless emissions data reporting is
directly tied to procurement, regulations, or financial incentives, meaningful im-
provements are unlikely.

5.3 Research Question 2

To address our second research question, "How do the existing practices and technolo-
gies for sharing transport emission data among stakeholders in the transport chain
impact the efficiency and accuracy of data exchange?", this section first outlines key
findings related to current practices and technologies used for sharing emissions data
in transport chains. The observed effects of these practices are summarised in Table
5.2 and further elaborated in the subsequent sections.

Most vehicles in operation today are equipped with some form of telematics system
capable of tracking vehicle and driving performance data. Consequently, the tech-
nical capacity to collect the data required for emissions calculations is, practically,
already available to many transport service providers. However, for this data to be
effectively utilised in emissions reporting, it must be transferred to the transport
buyer and combined with shipment-specific information. Additionally, information
on load utilisation, the proportion of the vehicle’s capacity used by a particular
shipment, is necessary to allocate emissions accurately across different customers.
Achieving this level of detail requires interoperability between several digital sys-
tems, each of which captures different data types. While modern technologies can
track operational parameters, the systems managing shipment and transport infor-
mation are typically not designed to support sustainability reporting. As a result,
data often needs to be manually extracted from disparate systems. The reporting
data is frequently exchanged through a range of non-standardised formats, including
Excel files, Google Forms, customer portals, and emails. To ensure both accuracy
and data protection, sharing systems must be capable of extracting only the rel-
evant parameters for emissions calculations, while also safeguarding sensitive or
proprietary information - definitions of which vary across organisations.
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A key insight from the study is that the structural organisation of the transport sec-
tor adds considerable complexity to emissions reporting, a dimension often under-
represented in the academic literature. Our findings confirm that the necessary data
for emission calculations generally exist throughout the transport chain. However,
there is a lack of systems capable of efficiently handling, organising, formatting, and
sharing this data. This gap results in companies being forced to conduct substan-
tial amounts of manual work. Due to the complexity of logistics chains, calculating
emissions at the individual shipment level is often impractical, prompting many
firms to rely on aggregated estimates. Although this approach is operationally fea-
sible, it may not accurately reflect actual emissions when disaggregated. As noted
in ISO14083, small changes in input parameters can drastically alter the outcomes
of emissions calculations. While this study did not systematically assess compa-
nies’ specific calculation models, several participants highlighted that using different
methods and parameters led to significant variations in their results. For example,
WholesaleDistributor, underlining the need for more standardised and automated
approaches to emissions reporting. The study identifies several factors within cur-
rent practices and technologies for sharing transport emission data that significantly
influence the efficiency and accuracy of data exchange among stakeholders in the
transport chain, see table 5.2 for a summary.

Table 5.2: Effects of Current Emissions Data Practices

State of Current Efficiency Accuracy
Practice
Unstructured input Data is submitted and Requires manual
data and requested in varying restructuring and
unstructured formats due to differing processing; time-consuming
customer requests internal systems and and error-prone.

routines.
Unstructured data Companies collect and Leads to inconsistent and
collection prioritise data differently non-comparable data

based on internal methods. across the supply chain.

Impact of Data collection and Causes disconnect and

organisational reporting are managed by misunderstanding of data

structure separate teams or quality in reports.
departments.

(Continued on next page)
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(Continued from previous page)

State of Current Efficiency Accuracy

Practice

Complex logistic Shipments involve multiple = Manual work increases with

structures stops and transport modes, complexity, often leading to
with several customers simplified, aggregated

sharing the same transport estimates. Difficult to
without clear allocation of  fairly divide emissions,

cargo space or distance. leading to inaccuracies or
simplifications
Technologies and Systems are often not Manual matching is
systems interoperable and lack needed.

integration between vehicle,
cargo, and route data.

o Unstructured Input Data and Customer Requests

The challenge of unstructured input data remains a significant barrier to efficient
emissions reporting. Before any calculations can be performed, emissions data must
often be manually consolidated and reformatted from various sources, making the
process both time-consuming and resource-intensive. While the academic literature
frequently emphasises the role of standardisation, we found that it seldom accounts
for the practical complexities and administrative burden encountered in day-to-
day data handling. The interviews revealed that in response to these inefficiencies,
many transport buyers have started imposing stricter requirements on their service
providers regarding the structure and format of emissions data. However, this shift
creates challenges further down the supply chain. Transport providers, particularly
those working with multiple clients, are now expected to meet increasingly diverse
and granular data requests, often without sufficient administrative capacity or digi-
tal infrastructure. As noted by GlobalFreight2 and IndustryOrg, the lack of a unified
format means that tailoring reports to individual customers introduces added com-
plexity and cost. This challenge especially affects small and medium-sized hauliers,
who often lack the resources to invest in advanced data systems or dedicated sus-
tainability teams. As a result, intermediary organisations such as LocalHaulier2,
LocalHaulierl, and LocalHaulier3 play a crucial role in supporting these actors by
offering centralised assistance. Nevertheless, even with such support, the underly-
ing issue persists, without harmonised data structures and automated systems, the
process of collecting, formatting, and delivering emissions data remains inefficient
and difficult to scale.

o Unstructured Data Collection
The companies interviewed employ varied methods for emissions data collection, in-
fluenced by transport mode, ownership structure, and supply chain role. While ISO
14083 emphasises primary data as the preferred basis for reporting, its practical use
remains limited. The academic literature often stresses the importance of primary
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data but rarely examines the structural variation in collection practices. Stevens
(2018) supports this study’s findings, noting that firms tend to adopt internal, non-
standardised routines. For example, IndustryOrg noted that while most hauliers
have access to relevant systems, data collection remains uneven and depends heav-
ily on internal ambition and capacity. Sector-specific practices and varying levels
of subcontracting further fragment collection approaches. Additionally, the use of
different emission frameworks introduces diverging expectations around what data
to collect, which methods to apply, and how to structure outputs. Therefore, trans-
port service providers might struggle to understand which types of data they are
expected to collect, or have an over-reliance in old processes, leading to scattered
and inconsistent approaches. In turn, transport buyers face difficulties in system-
atising their processes, as the data they receive varies significantly in detail and
quality. His lack of harmonisation leads to inconsistent data quality and format,
complicating systematisation for transport buyers and limiting comparability across
emission reports.

o Impact of Organisational Structure

Complex organisational structures can hinder internal communication and coordi-
nation between departments responsible for sustainability reporting and those man-
aging data collection. As highlighted in Table 3.1 and 3.2, interviewees held diverse
roles, which revealed a disconnect, sustainability managers typically perceive data
as complete, while logistics and procurement personnel describe the process as frag-
mented and challenging. In larger organisations, such as AeroManufacturer and
MedTech, the separation between central sustainability functions and local opera-
tions further complicates data access and consistency. This can result in internal
data silos, where different units hold relevant datasets are neither shared nor visible
across departments.

These structures contribute to fragmented internal communication, limited under-
standing of data quality within reporting teams, and a lack of coordination between
those who generate data and those responsible for emissions reporting, ultimately
impacting data sharing and accuracy within organisations.

o« Complex Logistic Structures
Transport chains typically involve multiple actors, including subcontractors, inter-
mediaries, and various customers, which increases structural complexity and makes
emissions data sharing more challenging. Individual shipments often include mul-
tiple stops, shared cargo, and multimodal transitions, significantly complicating
emissions calculation.

Although frameworks such as the GLEC Framework and ISO 14083 provide method-
ological guidance, practical implementation remains difficult. As highlighted in the
literature, this complexity particularly burdens small and medium-sized enterprises
(SMEs) with limited technical and administrative capacity (Finger and Serafimova,
2021). Our study, however, identifies even broader practical challenges impacting
the efficiency and accuracy of emissions data exchange. First, managing unstruc-
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tured data from numerous subcontractors requires substantial manual effort, quickly
becoming unmanageable, especially for organisations with limited resources. Sec-
ond, emissions allocation in shared transports remains inconsistent. Interviewees
reported using a range of allocation methods, based on weight, volume, distance, or
number of delivery stops, due to the absence of common standards. These diver-
gent practices result in inaccuracies, low comparability, and reduced credibility of
reported emissions. Interestingly, transport buyers often appeared unaware of these
inconsistencies and placed considerable trust in the data provided. Third, mass-
balance accounting for biofuels presents additional verification challenges in shared
transport flows, where the benefits of renewable fuels are difficult to attribute fairly
across multiple shipments. Finally, the inherently dynamic nature of transport op-
erations, driven by last-minute route changes, infrastructure constraints, and the
need for optimisation, further restricts standardised data collection and sharing.

As a result, many organisations rely on aggregated, top-level estimates, which limits
traceability and compromises the accuracy of emissions reporting.

o Technologies and systems

The literature does not offer a detailed account of current practices for data ex-
change between vehicles and transport providers, nor between transport providers
and transport buyers. However, it does describe the need for internal and external
interoperability between systems, which necessitates close collaboration between
stakeholders (Dobers et al., 2019; Freitas and Gervasio, 2024; Kithne Logistics Uni-
versity, 2024b). Finger and Serafimova (2021) further emphasise the importance to
enhance the access of real-time data. Our findings support these perspectives and
reveal a highly fragmented and inconsistent landscape of technologies and systems,
resulting in poor system interoperability and inefficient data exchange across the
supply chain. Interviewees noted that the resources required to share real time data
are often not matched by corresponding financial incentives, which limits the prac-
tical use of available telematics systems and technological solutions. As a result,
the feasibility of data exchange is prioritised over the granularity and accuracy of
emissions data.

o Confidentiality Concerns
Confidentiality and data ownership are frequently cited in the literature as key bar-
riers to transparent emissions reporting, where European Parliament (2023) names
this as one of four primary challenges. However, our findings suggest that these
concerns vary between transport modes and stakeholder groups.

In the maritime sector, confidentiality was a significant issue, primarily due to the
commercial sensitivity of vessel performance and fuel procurement data. Global-
Shipping described fuel data as a "well-guarded secret', as it can reveal insights
into operational efficiency and cost structures, which companies are reluctant to
disclose. In contrast, among road transport actors, confidentiality concerns were far
less prominent. Road transport providers generally expressed a high level of trans-
parency, willing to collaborate with both customers and competitors, stating that
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vehicle data was not sensitive in their business. Instead, confidentiality concerns
in this segment were more closely tied to GDPR and the handling of personal or
driver-specific data. For instance, LocalHaulier3 and LocalHaulier2, reported that
privacy rules and union agreements limit access to detailed telematics or GPS data.
Similarly, LocalHaulierl emphasised that personal information must be handled in
compliance with GDPR, even though their overall approach to emissions data shar-
ing remains open. Although some actors noted that fuel price data could be seen as
commercially sensitive, this was not a widespread issue. For example, Nordic3PL
mentioned that a few providers had shown some hesitation about disclosing fuel vol-
umes, but such concerns were rare and did not significantly hinder data exchange.

Overall, our study indicates that while confidentiality concerns do exist, particu-

larly in relation to personal data and in certain sub-sectors, they are not among the
primary barriers to emissions data exchange in the land transport sector.
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Conclusion

This case study offer new insights into the complex landscape of emissions data
visibility, focussing on data collection and sharing practices across transport sup-
ply chains. The findings led to a structured framework clarifying what is needed
to improve visibility and providing a systematic understanding of key challenges,
stakeholder perspectives, and how current data exchange practices affect reporting
outcomes.

A central finding is the gap between regulatory ambition and practical implemen-
tation. Although forthcoming EU legislation, such as CountEmissionsEU, may in-
centivise improved reporting, existing frameworks often lack the enforceability and
operational detail needed to ensure consistency. While the literature rightly high-
lights the value of standardisation, our results suggest that it is not sufficient on
its own. This is especially true in fragmented logistics chains dominated by SMEs,
a structural reality that is difficult to change and not a realistic focus for intervention.

The most pressing barrier identified is the lack of digital tools to support growing
demands for emissions data. Current practices remain overly manual and resource-
intensive, making compliance with detailed reporting requirements unfeasible for
many. This reflects not unwillingness, but a desire to prioritise action over adminis-
tration. Addressing this requires not only regulation, but also support mechanisms,
digital tools, harmonised templates, and capacity-building, that enable actors to
comply. These could expand the use of primary data, improve allocation in calcula-
tions, streamline validation, and facilitate data exchange. Legally approved meth-
ods for sharing data, which take into account business and personal concerns, would
help reduce uncertainty and increase trust and the quality of the data. Furthermore,
sector-wide collaboration emerges as a critical enabler. Interviews revealed differing
views on whether buyers or providers should lead change. Aligning expectations
and fostering dialogue can promote shared responsibility for emissions tracking and
reduction. Financial support is also vital, without it, regulatory efforts may fall
short. Governments must therefore engage not only as enforcers, but as enablers of
the systems required for compliance.

Finally, while this study focused on overarching dynamics, future studies could ben-
efit from exploring emissions data visibility in specific domains. As our findings
suggest, data practices and operational structures vary across domains such as par-
cel delivery, construction logistics, and freight forwarding, which may require more
tailored solutions.
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Appendix 1

Appendix 1 presents the interview template to be used when interviewing transport
buyers.

Introduction

o What type of transport operations do you have? How are these carried out?
(e.g., distance, vehicle type, third-party logistics (3PL) providers, delivery to
end customers/distributors, B2B/B2C?)

« Do you include transport emissions in your sustainability reporting? (Before
asking, check their sustainability/annual report to see if they disclose any
emission figures.)

— If you report emissions, do you follow a specific framework to guide the
reporting process?
* Which framework?

e Does your company have a department or function dedicated to sustainability

or sustainability reporting?

Data Management:
e Do you currently collect data on greenhouse gas emissions in your transport
chains?
— What type of data do you collect? [Fuel consumption, weight/volume,
load factor, vehicle capacity, fuel type, vehicle type, etc.]
o What is the purpose of collecting transport emissions data?
— Customer demand / regulatory reporting
— Internal use
o How frequently do you request or collect transport emissions data? (Annually,
monthly, after each transport, etc.)
e Do you require the data in a specific unit of measurement?
e Do you know how much of your data is based on primary data, modeled data,
or default values?
« How is the data calculated?
— Do you use an in-house tool or an external tool to calculate emissions
data?
e Do you work with shared transport loads?
— How are emissions distributed in shared transports? (by volume/weight,
etc.)
— Do you find that the distribution of emissions in shared transports is fair?
o How do you handle missing data? (Do you use modeled/default values, etc.?)

I



A. Appendix 1

— Which database do you use to obtain emission factors?
e Do you conduct any quality assessments on the collected data?

Data Collection:

o How is the data collected? Through requests, invoices, automatic collection,
ete.

e Do you need to pay suppliers to access emission data?

e Do you experience different challenges in collecting data depending on type
of data? Type of transport provider? Company size? Geographical location?
etc

o Overall, do you feel that your transport providers can supply the data you
request?

Data Sharing:
e Do you get all the data that is required from the stakeholders in your value
chain?

Additional Questions:
o Are there any other challenges related to sustainability reporting on transport
data that we haven’t discussed?
e In an ideal scenario, if you could choose how customers request transport
emission data, what would that look like?
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Appendix 2

Appendix 2 presents the interview template to be used when interviewing transport
service providers.

Introduction:

o What type of transport services do you offer?

o How are these carried out? (e.g., distance, vehicle type, third-party logistics
(3PL) providers, delivery to end customers/distributors, B2B/B2C?)

« Do you report your transport emissions in sustainability reporting?

o If you report emissions, do you follow a specific framework to guide the re-
porting process?

— Which framework?

e Does your company have a department or function dedicated to sustainability

or sustainability reporting?

Customer Demand for Sustainability Data:
e Do you experience demand from customers requesting sustainability data from
you?
— What type of data do they request?
— Do you feel that you can provide the data they are asking for?
x What data is easy to collect?
x What data is more problematic? Why?
Do customers request the same type of data?
At what point do customers request the data? Progressively throughout
the year (e.g., per order) or as a lump sum?
— Do they require the data to be reported in a specific format?
x Do customer requirements differ?
x Do you adapt to customer needs, or do you have a standardized in-
ternal method for collecting and reporting data?

Data Management:
e Do you currently collect data on greenhouse gas emissions in your transport
operations?

— What type of data do you collect? [Fuel consumption, weight/volume,
load factor, vehicle capacity, fuel type, vehicle type, etc.]

— How is this primary data collected or calculated?

— Do you know how much of your data is based on primary data, modeled
data, or default values?
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— How do you handle missing data? (Do you use modeled/default values,
etc.?)
x Which database do you use to obtain emission factors?

e Do you conduct any quality assessments on the collected data?
o What is the purpose of collecting transport emissions data?

— Customer demand / regulatory reporting

— Internal use
o If multiple customers have shipments in the same transport, how are emissions

distributed?

Data Sharing:
e How do you share emissions data? Through requests, invoices, automatic
reporting, etc.?
e Do you experience different challenges in sharing data depending on the type
of data, type of transport? Customer size? Geographical location? Etc.
« Do you charge customers for the emission data you provide?
— If yes, is it always charged, or does it depend on the type of data re-
quested? (e.g., if the customer requires a specific format or calculation

method)

Additional Questions:
o Are there any other challenges related to sustainability reporting on transport
data that we haven’t discussed?
e In an ideal scenario, if you could choose how customers request transport
emission data, what would that look like?

IV
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