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Abstract

This thesis explores the factors influencing the spot and contract price indices in the Swedish
Road Freight Transport (RFT) sector, focusing on major haulier operational costs, RFT
demand, and RFT supply-side proxies. Using monthly data from January 2019 to December
2024, first-differenced log-log OLS time series regression models are estimated, with Newey-
West heteroskedasticity and autocorrelation consistent standard errors. The results indicate that
spot prices respond significantly to changes in diesel prices, vehicle costs, administrative and
other costs, and industrial production, suggesting an immediate pass-through of cost changes
and demand shifts to spot market pricing. Contract prices, in contrast, show no significant
relationship with any of the factors. The low explanatory power of the contract price model
implies that contract pricing is influenced by unobserved factors such as negotiation dynamics,
contractual terms, and market structure. These findings highlight the greater short-run
sensitivity of spot prices to cost and demand shocks, while contract prices remain more stable
but are mainly driven by strategic considerations. This distinction has practical implications for
transport buyers, suggesting that spot markets offer cost responsiveness, whereas contract
markets require robust negotiation strategies to ensure long-term efficiency. The study
contributes to the limited empirical research on Swedish RFT sector pricing dynamics, applying
rigorous econometric methods to examine the factors influencing spot and contract rates.
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1. Introduction

In today's dynamic and volatile global economy, securing efficient and cost-effective
transportation is vital for manufacturers to remain competitive (Gunasekaran et al., 2008;
Rodrigue, 2006). Transportation is a key component of a manufacturer’s supply chain, directly
influencing cost-efficiency, service reliability, and overall competitiveness (Kanike, 2023;
Tseng et al., 2005). Transportation cost (TC) represents the largest share of logistics cost for a
shipper/transport buyer (TB), typically accounting for one to two-thirds of total logistics costs
(Coyle et al., 2000; Tseng et al., 2005). Thus, effective TC management is vital for maintaining
profitability and operational excellence. Thousands of daily deliveries keep factories
operational and support the growth of national economies (Maciulus et al., 2009). In the
European Union (EU), the road freight transport (RFT) sector plays a crucial role (Smedt &
Wispelaere, 2020), comprising 570,000 companies, 3 million employees, and a €450 billion
turnover as of 2022 (Eurostat, 2025). Road transport is the dominant freight mode in the EU,
accounting for 54% of total freight and 78% of inland freight transport in 2022 (EEA, 2024;
Eurostat, 2025).! Trucks alone handle three-quarters of inland freight in the EU (IRU, 2024).

Sweden reflects this trend, with road transport accounting for just over half of all freight in
2024 and 70% of inland freight in 2023 (Trafikanalys, 2024; Eurostat, 2024).? The country’s
transport sector is both extensive and diverse, comprising around 56,000 companies, 325,000
employees, and a turnover of 1.5 trillion SEK in 2022 (Bergman, 2025). More than half of all
freight transport work in Sweden is performed by trucks, transporting over 400 million tonnes
of goods annually (Trafikanalys, 2025; Bergman, 2025). Trucks play a key role due to their
flexibility in connecting remote locations, enabling intermodal transport, and supporting local
and urban distribution. As of 2023, there are over 13,500 companies (primarily hauliers)? with
more than 60,000 employees and a combined turnover of 151 billion SEK, providing road
freight transportation in Sweden (Statistics Sweden, 2025; Bergman, 2025).* The haulage

industry is predominantly made up of small businesses, many of which are either co-owners of

!'See Appendix 1 for detailed visualisations.
2 See Appendix 2 for detailed visualisations.
3 Swedish Standard Industrial Classification (SNI) 4-digit industry classification: 49.41(Vigtransport, godstrafik
- Road transport, freight traffic) is selected from Statistics Sweden. Includes hauliers, freight forwarders,
companies transporting work equipment and the like. See Appendix 3 for a detailed industry description.
4 See Appendix 4 for detailed visualisations.
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truck centres that manage and sell transport services or subcontract for freight forwarders or
freight brokers (Bergman, 2025). While competition is intense in long-distance transport from
other European hauliers, most Swedish freight is transported domestically or regionally over
relatively short distances. In 2024, over half of all truck transports were under 50 kilometres,

with almost all of them occurring entirely within Swedish borders.

Since 2020, the European RFT sector has faced significant disruptions, with transport suppliers
(TS) including hauliers/carriers, freight forwarders, and freight brokers under persistent cost
pressures and uncertainty (Béguerie, 2024; Kerriou, 2025; Ti Research, 2024).% These
disruptions mainly stem from the supply and demand shocks triggered by the COVID
pandemic, rising and volatile diesel prices exacerbated by the 2021-22 energy crisis linked to
the Russia—Ukraine war, and an escalating shortage of qualified drivers due to an ageing
workforce and poor working conditions. These shocks have contributed to wage inflation and
critical capacity shortages in the sector. The EU introduced the Mobility Package in 2017 with
new regulations to improve road safety, driver conditions, and fair competition across the RFT
sector (Eurofound, 2020). However, TS, particularly in Eastern Europe, have criticised these
regulations for increasing administrative complexity and compliance costs (Klaus &
Alexander, 2019). Additionally, rising CO2-based road tolls for trucks and mounting pressure
to decarbonise in the EU are driving TS to invest in cleaner technologies, such as electric
vehicles and alternative fuels, investments often unaffordable for smaller TS (Grzelakowski,
2025). Compounding these challenges, a sluggish EU economy in 2024, particularly due to a

recession in Germany, the EU’s largest economy, disrupted transport demand (Béguerie, 2025).

In Sweden’s case, rising inflation, interest rates, and a weakening economy in 2022 halted the
positive growth trend in the freight transport sector (Oja et al., 2025), with the country officially
entering a recession in 2023 (Government of Sweden, 2023). Demand for both total road freight
and truck transport dropped sharply in 2023 as RFT work fell to 51 billion tonne-kilometres
(tkm),” a 10% decrease compared to 2022 (Trafikanalys, 2024).8 Despite the decline in

transport activity, the economic condition of the haulage industry remained relatively stable in

5> See Appendix 5 for detailed visualisations.

¢ See Appendix 6 for detailed visualisations.

7 Tkm, is a common freight transport measure representing the transport of one tonne of goods by a given transport
mode over a one-kilometre distance (Eurostat, n.d.).

8 See Appendix 7 for a graphical illustration.



2023. Total turnover rose to nearly 170 billion SEK, marking a 9% increase from 2022 and a
42% increase from 2019 (Oja et al., 2025; Sveriges Akeriforetag, 2024). This resilience was
largely due to hauliers raising transport prices significantly to offset falling demand and rising
costs, especially diesel, which saw sharp price increases during 2021-22. The Swedish haulage
industry is typically characterised by pronounced economic cycles due to high fixed costs and
periods of under- and overcapacity, leading to fluctuating freight rates and profits (Sveriges
Akeriforetag, 2024). Haulage companies lack the flexibility to quickly adjust costs to demand
fluctuations. Thus, the industry is highly susceptible to economic shocks. The continued
recession into 2024 further increased the risk of bankruptcies as more hauliers became
burdened by debt (Oja et al., 2025).° However, the Riksbank’s interest rate hikes in 2022-2023
successfully brought inflation back to the 2% target by the end of 2024 (Riksbank, 2025). This
has helped to slow cost increases for hauliers and paved the way for gradual interest rate cuts

and economic recovery beginning in 2025.

Given the rise in recent disruptions, a robust understanding of RFT sector pricing dynamics

has become crucial for TB seeking to optimise TC and strengthen negotiations with TS.

1.1 Background

The topic of analysing the Swedish RFT sector pricing dynamics was recently raised by a
Swedish manufacturing company, FlaktGroup Sweden AB (hereby FléaktGroup), a European
leader in Indoor Air Quality and Critical Ventilation solutions, with one of its main and largest
production sites located in Jonkoping, Sweden (FlaktGroup, n.d.). Founded in 1909, the
company manufactures smart and energy-efficient ventilation solutions for indoor climates to
ensure comfort, safety, and performance for its customers, whilst reducing their carbon
footprint. Some of FlédktGroup’s main product areas include air handling units, heat
exchangers, control systems, and chilled beams, all characterised by high customisation options
and a wide product range. Currently, FliktGroup has an annual turnover of €700 million, a
global presence comprising 14 modern factories, over 3,500 employees, sales offices in 20
countries, and a network of long-term partners in more than 65 countries. Moreover,

FlaktGroup serves various B2B segments, such as residential, commercial and educational

% 180 haulage companies in Sweden went bankrupt in 2023, compared to 145 in 2022 (Oja et al., 2025).
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buildings, industrial projects and critical solutions. Some of FliaktGroup’s major projects
include Frankfurt Airport, Old Trafford Football Stadium, Mall of Scandinavia, and IceHotel. '
Components and materials required for successful manufacturing are rarely sourced solely
through internal operations. To improve the cost, quality, and timeliness of products,
manufacturers need to collaborate with an extensive number of external suppliers (Azadegan
et al., 2008). Consequently, well-established logistics management processes must be in place
for the handling and transfer of such components and materials to the manufacturer and the
distribution of end products from the manufacturer to the final customer, ensuring customers
have the right product and quantity in the right place and time and at the right price (Mentzer
et al., 2004). FlaktGroup collaborates with approximately 500 external suppliers who deliver
more than 16,000 components annually. These suppliers are responsible for coordinating their
deliveries with FlaktGroup's contracted TS. FlaktGroup’s TS are therefore responsible for

organising both the delivery of components (inbound) and of end products (outbound).

FléaktGroup provides a good case for this thesis, as for over a decade, the company has
essentially relied on a single source/dominant transport supplier (hereby DTS), accounting for
approximately 80% of their transportation spend. FlaktGroup’s decision to adopt a single-
source transport supplier strategy (STS) for an extended period can be attributed to various
factors. Whilst a STS offers benefits to TB, such as economies of scale (Johnsen et al., 2014),
streamlined logistics, and stronger collaboration over the years facilitating just-in-time
deliveries and service consistency (Heese, 2015; Skjett-Larsen et al., 2007), it can introduce
risks such as over-dependency on one supplier, cost vulnerability in times of adverse economic
conditions, and reduced bargaining power in price negotiations especially if the TB is not a key

customer (in terms of freight volume) to the TS (Chopra & Sodhi, 2004; Yu et al., 2009).

1.2 Purpose

The purpose of this thesis is to provide TB in Sweden with econometric-driven insights into
the factors driving Swedish RFT sector prices in recent years. Moreover, FlaktGroup’s case is
used as an example to highlight the risks associated with a STS in adverse economic conditions.
To the best of my knowledge, from an academic perspective, this study contributes to the

literature on transportation pricing or cost dynamics, sourcing strategies, and logistics

10°See Appendix 8 for a detailed company historical background.
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efficiency in the Swedish context by being the first to construct a Swedish RFT sector price
index (spot and contract price) and employing a time-series econometric model to study the
relationship between the development of major price drivers and the price indexes. From a
practical or managerial perspective, the findings of this study will provide TB with a
comprehensive understanding of the Swedish RFT sector pricing dynamics in recent years and
offer data-driven recommendations to optimise transport sourcing strategies and improve

negotiation leverage, transport budgeting, and project pricing.

1.3 Research Problem & Question

As highlighted above, the Swedish (and the broader European) RFT sector has faced significant
disruptions and uncertainty arising from various factors in recent years. Thus, it has become
even more crucial for TB to study the extent to which these various factors have impacted

prices in the RFT sector. Therefore, this thesis answers the following research question:

How do changes in major haulier operational costs, road freight transport demand, and road

freight transport supply influence changes in Swedish RFT sector spot and contract prices?

1.4 Delimitations

Data for constructing the Swedish RFT sector spot and contract price index is taken from the
Transporeon Market Insight (TMI) platform and is available from January 2019 onwards.
Hence, this thesis focuses on the period from January 2019 to December 2024. It should also
be noted that TMI data only represents full truckload (FTL) shipments across Europe and is
restricted to its users’ data. Moreover, given the significant contribution of truck transportation
to total freight transport work in Sweden, this thesis focuses on analysing the relationship
between major TS operational costs and transport demand and capacity with the spot and
contract price indexes in the Swedish haulage industry, which is predominantly comprised of
small companies. Only a third of total turnover is generated by companies with more than 100
employees (Sveriges Akeriforetag, 2024). However, in some submarkets, there is a more
concentrated structure, with fewer relatively large companies. Thus, the fragmented nature of
the industry’s service offerings makes it difficult to analyse and draw general conclusions about

the industry’s phenomena. Growth and profitability vary greatly amongst different submarkets.



2. Theoretical Framework & Literature Review

2.1 RFT Sector Overview

As seen in Figure 1 below, the RFT sector is characterised by a diverse range of divisions and

operators, reflecting its flexible and interrelated structure (Cowie, 2017).

Freight Exchanges

Third Party
Logistics (3PL)

Less Than
Truckload (LTL)

LTL Operator

. Parcel and Courier
For Hire Postal Services Services (PCS)

Own Account Fourth Party

Full Logistics (4PL)
Truckload
(FTL)

Shippers

Figure 1: Divisions and Operators in the RFT Sector
Source: Adapted from Cowie (2017)

A fundamental distinction exists between FTL and Less Than Truckload (LTL) hauliers in the
sector, arising from the nature of consignments, either occupying an entire truck or requiring
consolidation with other shipments (Cowie, 2017; Coyle et al., 2000). In the LTL segment,
consolidation is typically managed by specialised hauliers such as Parcel and Courier Services,
dedicated LTL providers, or intermediaries such as Third/Fourth-Party Logistics and freight
exchanges. LTL hauliers rely on hub-and-spoke systems, where large volumes are transported
between terminals before being distributed locally. Thus, this demands a large investment in
warehousing and terminals. FTL hauliers, by contrast, operate on a point-to-point basis,
requiring fewer supporting facilities and equipment. RFT service providers are categorised
into own account (transport goods only for their business) and for hire (transport goods for
other companies or individuals). The business models in FTL and LTL emphasise flexibility,
with variations in vehicle ownership (owned or leased), employment structures (drivers directly
hired or contracted), and haulage services procurement (direct contracts or brokerage to third
parties). This results in a spectrum of operations, from independent owner-operators to
operators with core fleets supplemented by subcontracted capacity to meet fluctuating demand.
This segmentation underscores the sector’s adaptability, where operational strategies are

tailored to market conditions, cost efficiency, and service requirements.



Nonetheless, defining RFT service providers remains complex, as a haulier is often described
as a road freight transporter, logistics service provider, motor carrier, freight forwarder, and
transport firm, so these terms are often used synonymously in academic literature and industry
practice (Borgstrom et al., 2017; Martinsen & Bjorklund, 2012; Fabbe-Costes et al., 2009). For

simplicity purposes, hauliers are considered road freight transport suppliers (TS) in this thesis.

2.2  RFT Sector Competitive Landscape

The European RFT sector underwent significant deregulation from the late 1980s, transitioning
from nationally regulated markets with strict controls (including entry barriers, price floors,
bilateral quotas, and fleet sizes) to a competitive single market underpinned by EU-wide
harmonisation (Boylaud & Nicoletti, 2001; Cowie, 2017; Kelleher, 2014; Lafontaine & Valeri,
2005). Following earlier US (1980s) and UK (1968) reforms, the EU abolished quantitative
restrictions for international transport (1993) and progressively liberalised cabotage (1998,
expanded 2009), allowing limited domestic operations by foreign TS while harmonising
operational standards such as driver hours and vehicle specifications. While deregulation has
reduced TC and intensified competition, it has also exposed significant cost disparities between
high-cost Western/Nordic operators and low-cost Eastern European TS. The latter have gained
a competitive advantage through lower driver wages and taxation costs, despite cabotage
representing only a small proportion of intra-EU RFT. Moreover, liberalisation has created
challenges due to delays in aligning tax policies, labour laws, and enforcement mechanisms
across member states. Some TS have exploited these regulatory gaps by engaging in fraudulent
outsourcing, excessive subcontracting, and circumventing national tax and employment
regulations (Hilal, 2008). These developments have drawn criticism for enabling social
dumping and unfair competition, particularly through the employment of lower-wage drivers
from Eastern Europe (mainly Poland, Romania and Bulgaria), while forcing Western European
TS to specialise or innovate extensively. The result is a dynamic but fragmented sector with

tight margins, where productivity gains coexist with compromised working standards.

From an industrial organisation perspective, the RFT sector operates under conditions of near
perfect competition, though with nuanced imperfections such as service differentiation and
TB/shipper power that may modify market outcomes (Borgstrom et al., 2016; Cowie, 2017;
Coyle et al., 2000; Department for Transport, 2024; Kritz; 1974; Whyte, 1993). The sector is

characterised by intense competition, shaped by its fragmented market structure, low barriers
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to entry, minimal economies of scale, and the homogeneous nature of its core service. A key
feature is the prevalence of a large number of small TS (mainly serving short-distance or local
markets), alongside a small number of large TS (mainly serving long-distance or national
markets). However, TB, particularly large shippers such as manufacturers, retailers, or
wholesalers with regular freight volumes, may exert some market power due to their ability to
offer consistent demand through long-term high-volume freight contracts, which are
economically attractive for TS, creating a slight asymmetry in bargaining power when
negotiating contracts. Nevertheless, fragmentation ensures no single transport supplier

dominates pricing, reinforcing the sector’s competitive nature and TS’s price-taking behaviour.

As the demand for transport services is a derived demand, it can be argued that all transport
services are homogeneous, since the core function (moving goods from origin to destination)
remains fundamentally similar across TS. However, factors such as reputation, value-added
services, and reliability introduce some degree of product differentiation. Several past studies
have found that TB prioritise service quality over price (Kent et al., 2001; Premeaux, 2002;
Voss et al., 2006). However, the majority of the smaller TS in the sector subcontract for large
freight forwarders or fleet operators, placing strong downward pressure on prices and

increasing their substitutability in the sector (Borgstrom et al., 2016; Lacey, 1990).

The assumption of perfect information in the sector is largely satisfied due to market
transparency and the prevalence of intermediaries (Cowie, 2017). Deregulation and
technological advancements have led to an increasing network of third/fourth party logistics
providers (3PL/4PL), freight brokers, and digital platforms (e.g., transport management
systems or market insight platforms), enhancing real-time market data access and enabling TB
and TS to make informed pricing and service decisions. These platforms have transformed how
TB connect with TS, intensifying competition and driving downward pressure on prices
(Department for Transport, 2024). By offering broader options and transparent pricing, these
platforms strengthen TB’ bargaining power as data from these platforms may tilt negotiations
in their favour, forcing TS to accept lower rates or improved service terms. This digital shift is
reshaping the sector’s dynamics, making technological access a key factor in competitive

pricing for TS of all sizes.



From a broad economic perspective, the sector exhibits low barriers to entry, primarily due to
low capital requirements for vehicles (accessible via leasing or second-hand markets), licensing
and driver training (Cowie, 2017; Coyle et al., 2000; Department for Transport, 2024; Kritz,
1974; Londofio-Kent, 2009). This allows new TS, including individual owner-operators, to
begin operations with limited upfront investment and compete directly with incumbents.
However, regulatory and compliance barriers introduce a more complex entry landscape. The
sector is governed by a framework of statutory requirements, ranging from vehicle standards
and emissions regulations to driver working hours and licensing obligations. For new entrants,
particularly smaller TS, these rules are mandatory but navigable with adequate preparation and
due diligence. Nevertheless, ease of entry since deregulation fosters constant competition but
also contributes to market saturation and thin profit margins. Thus, it is more the barriers to
retention (survival) and scalability (access to economies of scale) that remain challenging due
to limited profits and financial access. Notably, LTL and specialised TS (e.g., frozen or
hazardous goods) face higher capital constraints than FTL TS, given the need for terminals and

specialised equipment.

The sector also shows limited economies of scale (non-increasing returns to scale), with key
differences between FTL and LTL TS (Cowie, 2017; Coyle et al., 2000; OECD, 2001). In FTL
markets, costs rise proportionally with fleet size as each truck operates independently, requiring
little coordination, no terminals, and easily scalable inputs (vehicle, labour, and fuel). This
allows small and large TS to compete somewhat fairly. LTL TS, however, benefit slightly from
scale due to terminal networks and freight consolidation, though route density limits these
gains. Studies suggest cost savings depend more on efficient operations (e.g., haul distance,
load utilisation) than firm size, keeping the market fragmented and highly competitive (Bayliss,
1986; Harmatuck, 1981; Chiang & Friedlaender, 1984). Thus, larger TS, though holding a
smaller market share, can gain an edge through scale advantages, such as expanded fleets,
centralised distribution centres, investments in advanced IT systems technology to offer a
variety of services and to transport a wider variety of goods, enabling them to serve a diverse
range of customers more effectively (Department for Transport, 2024). Smaller TS, which
dominate numerically, often struggle to match these operational efficiencies. However, their

large number in the sector suggests these barriers are surmountable.



It can be argued that the sector's competitive dynamics reveal scale advantages manifest
primarily through demand-side factors rather than supply-side efficiencies (Department for
Transport, 2024). Large TB typically favour contracting with large TS offering comprehensive
logistics solutions (e.g., integrated storage, distribution, and value-added services), which
streamline operations through single-contract administration while reducing coordination and
supervision costs (Kritz, 1974). This preference is particularly evident for regular, high-volume
shipments where long-term contracts provide economic and operational benefits, creating a
growing trend of bulk service procurement that benefits larger TS. However, the sector remains
interdependent yet uneven, as these same large TS frequently subcontract to smaller TS for
contract fulfilment. Smaller TS, on the other hand, maintain competitiveness through localised
flexibility and personalised service for specialised or ad-hoc transports, ensuring a persistent
mixed market structure. Nevertheless, while large TS may exert significant influence over
pricing in certain segments through operational efficiencies and contract leverage, their power

to dictate sector-wide pricing is constrained by the sector’s competitive and fragmented nature.

To summarise, the RFT sector is characterised by intense price competition across all market
segments, with local and regional markets approximating neoclassical perfect competition,
while interregional and international markets are dominated by larger TS leveraging scale
efficiencies, though still reliant on subcontracting to smaller TS. Competition in the sector is
dynamic, driven by adaptive strategies and technological adoption. The prevalence of
subcontracting, brokerage, and digital freight platforms enhances market fluidity, allowing
firms to adjust capacity and pricing dynamically. However, these competitive pressures have
also led to chronic margin compression, regulatory non-compliance, and frequent firm
entry/exit, reflecting Schumpeterian ‘creative destruction’, where TS survive through

operational adaptability rather than entrenched market positions (Ziemnowicz, 2020).
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2.3 Cost Factors of TS in the RFT Sector

RFT cost factors have become one of the most critical economic indicators of supply chain
performance, reflecting both operational efficiency and responsiveness to external pressures
(Zeng & Rossetti, 2019; 1zadi et al., 2020). In existing literature, three main perspectives of
classifying RFT cost factors exist. The first perspective is that of the TS, referring to the
operational costs incurred to provide the services (Janic, 2007; Levinson et al., 2005; Lindsey
et al., 2013). The second is of the TB, who are primarily concerned with the prices or charges
they pay to TS, often paying more for efficient and reliable shipping, creating the ‘value of
time’ costs (Bolis & Maggi, 2003; Bruzelius, 2001; Kurri et al., 2000). The third is from a
broader societal/national perspective, encompassing external costs such as environmental
impacts and road congestion (Golob & Regan, 2001; Nash & Sansom, 2001; Vierth et al.,

2019). An overall model structure of RFT cost factors is summarised in Figure 2 below:

Freight Transportation Costs

Operational Costs Value of Time External Costs

Fixed Costs Environmental

Service QualityJ Congestion

Variable Costs

Figure 2: Overall Model Structure of RFT Cost Factors
Source: Adapted from (Izadi et al., 2019)

Moreover, the breakdown of TS operational costs is shown in Figure 3 below, highlighting the
crucial distinction between fixed and variable costs (Coyle et al., 2000; Izadi et al., 2019). Fixed
costs are independent of vehicle usage and include vehicle-related expenditures (depreciation,
interest payments if financed, vehicle excise duty), infrastructure (terminal/garage costs for
LTL TS), and administrative overheads (office expenses, management salaries, regulatory fees,
insurance premiums, etc.). The RFT sector benefits from a relatively low fixed-cost structure
compared to other modes of transport (Coyle et al., 2000). This is largely because TS use
publicly provided highways and pay for access indirectly through user charges such as fuel
taxes and licenses. This eliminates the need to invest in right-of-way infrastructure. Moreover,

most TS, especially in the FTL segment, can scale capacity incrementally by adjusting fleet
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size without incurring large capital outlays. Exceptions arise in the LTL segment, where higher
fixed costs are incurred due to the need for additional terminals and administrative overhead to

handle smaller, fragmented shipments.

Operational Costs

|Variable

Fuel, fuel taxes,
oil, tires, and
depreciation

Maintenance
and repair

IF ixed

Capital investment:
(buildings, equipment,

land, etc.)
Obsolescence

Registration fees

Figure 3: TS Operational Costs Breakdown
Source: Adapted from (Izadi et al., 2019)

Crew wages

[Paid parking and tolls '

On the other hand, variable costs depend on vehicle usage. These include fuel (diesel), driver
wages (excluding guaranteed base salaries), tyres, repairs, tolls, and maintenance, all scaling
directly with operational intensity (Coyle et al., 2000; Izadi et al., 2019). Among these costs,
fuel and labour stand out as the most significant. Fuel prices are highly volatile and subject to
external shocks. To manage this volatility, TS, especially larger companies with some degree
of market power, often apply a fuel surcharge (additional fee) that is dynamically adjusted
relative to a baseline fuel cost in contractual agreements (Martino et al., 2009). This allows TS
to stabilise their operational costs and maintain service quality without constantly changing
their base prices. Similarly, labour costs are strongly influenced by driver availability,
regulatory constraints such as driver hour restrictions, and the broader labour market. The long-
haul trucking segment has particularly struggled with driver shortages historically, prompting
wage increases, improved working schedules, and investments in driver-friendly operations to

retain workforce stability (Coyle et al., 2000).

TB often exhibit willingness-to-pay premiums for reliability and reduced transit times (non-
monetary factors), embedding value of time considerations in modal choice (Coyle et al., 2000;
Izadi et al., 2019). Concurrently, the sector generates significant external costs, including
congestion, emissions (climate and air pollution), noise, and accidents, that remain
uninternalised in market transactions, creating divergences between private and social costs.
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Together, these temporal and external factors interact with operational costs, influencing
broader pricing strategies in the RFT sector. With increasing competition in the sector, a robust
understanding of operational costs is vital for every TS and TB to make economically and

environmentally sound decisions.

2.4 Pricing Strategies of TS in the RFT Sector

TS in the RFT sector employ pricing strategies that balance profitability with competitive
positioning, shaped by three core considerations: pricing objectives (profit maximisation,
market share expansion, risk minimisation), pricing bases (cost, market, or value-based
approaches), and internal/external market factors (demand fluctuations, regulatory changes,
fuel volatility) (Huefner, 2015; Kienzler & Kowalkowski, 2017). These strategies manifest

through two primary frameworks, cost-based and market-based pricing.

2.4.1 Cost-Based & Market-Based Pricing

Cost-based (or ‘cost-plus’) pricing remains foundational to RFT, where TS calculate total
operational costs (see again Figure 3 above) and apply a markup (typically a percentage of the
total operational costs to cover their overheads and achieve profits) to determine shipment rates
(Coyle et al., 2000; Huefner, 2015). Metrics such as Total Operational Cost per Kilometre or
Mile (total cost of operating a truck) are pivotal in the sector for aligning transport prices with
costs, particularly for FTL shipments where distance-based pricing dominates (Mulvey, 2020).
In contrast, LTL shipment rate calculations are much more complex due to various additional
factors that need to be accounted for (e.g., weight, volume, freight class and commodity type)

(Smith et al., 2007; Ozkaya et al., 2010).

In contrast, market-based (or ‘real-time’) pricing leverages real-time data to dynamically adjust
rates in response to market capacity and demand fluctuations and external shocks (e.g., fuel
price hikes, regulatory changes, geopolitical crises, etc.) to remain competitive (Huefner,
2015). Enabled by advancements in digital tools (transportation management systems and
market insight platforms) and demand forecasting (developments in artificial intelligence and
machine learning), a market-based pricing strategy allows TS to optimise revenue during
capacity shortages or demand surges (Boin et al., 2020). However, this approach requires
robust data infrastructures but risks short-term volatility that may strain long-term TB-TS

strategic relationships.
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2.4.2 Contract & Spot Markets

In the RFT sector, TB can procure transportation services through two primary mechanisms,
contract markets (long-term with fixed rates, terms and conditions) and spot markets (short-
term transactions subject to real-time supply-demand dynamics) (Acocella etal., 2020; Caplice
& Sheffi, 2003; Garrido, 2007; Harris & Nguyen, 2022; Holms, 2020; Hubbard, 2001; Lindsey
et al., 2013). Contract agreements typically range from 3-6 months to more than a year, with
rates negotiated through multiple rounds of procurement events such as Requests for
Quotations. These provide TB with price stability and guaranteed capacity often at a discount
to spot rates (negotiation or volume-based discounts), and are influenced by expected TB
shipments volumes, length of agreements (longer agreements leading to lower rates), lane-
specific demand, recent historical spot market trends, and specific service level requirements
set by TB, making them attractive for large TB with consistent freight volumes. Contract
markets represent 80-85% of all RFT procurement (Holms, 2020; Transporeon, n.d.). The
predictability of contract rates facilitates long-term logistics planning, budgeting, and
strengthens TB-TS strategic relationships, leading to improved service quality and

understanding of TB requirements over time.

Moreover, establishing contracts aligns with the theory of Transaction Cost Economics
(Williamson, 1973), where parties aim to minimise the costs of negotiation, monitoring, and
enforcement. However, incomplete contracts, common in RFT due to dynamic market
conditions, create room for opportunism (e.g., unilateral surcharges) and hidden costs (e.g.,
unanticipated fees), undermining expected savings. Agency theory further highlights risks as
information asymmetry between TB (principals) and TS (agents) may lead to moral hazard
(e.g., TS may prioritise spot market profits over contracted volumes but very rare) or adverse
selection (e.g., TS underbidding contracts and later inflating costs via various surcharges)
(Eisenhardt, 1989; Harris & Nguyen, 2022). Thus, while contracts reduce uncertainty through
formalised terms (Luo, 2002), TS may exploit contractual gaps to impose various ancillary
fees, eroding initial TB cost advantages. Therefore, TB must ensure that contracts with TS are
well-drafted from the outset, there is frequent monitoring of TC, and timely discussions are

held with TS to ensure both parties are always aligned amidst a volatile economic environment.
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Spot rates, by contrast, are transactional and fluctuate based on current market supply and
demand conditions. They offer flexibility for TB (particularly smaller shippers with low
volumes) with irregular shipping needs or those requiring urgent capacity, typically for short-
term or one-off shipments. However, they are subject to extreme volatility during disruptions
such as capacity shortages, sudden demand surges, or geopolitical crises (Adland & Cullinane,
2006; Harris & Nguyen, 2021; Lindsey & Mahmasanni, 2017). The transactional nature of spot
arrangements also limits performance accountability and quality control of TS, as TB typically
engage with a rotating pool of TS without established service level agreements. Moreover, spot
markets bundle all TC into single all-in rates, eliminating the opportunity to negotiate fuel

surcharges or accessorial fees that remain adjustable in well-established contract scenarios.

A combination of cost structures, contractual agreements, and spot market dynamics shapes
pricing strategies in the RFT sector. While contract rates offer stability, spot rates provide
flexibility, and the optimal strategy depends on the shipment characteristics and market
conditions. Understanding these mechanisms is essential for TB seeking to optimise TC while
managing supply chain risks. A strategic blend of contract and spot market procurement,
informed by real-time market data and long-term projections, enables TB to navigate the

inherent volatility of the RFT sector effectively.

3. Structural Dynamics in the Swedish Haulage Industry

The Swedish haulage industry is highly competitive, with many smaller TS accounting for a
large share of the market (Trafikanalys, 2021; Oja et al., 2025; Sveriges Akeriforetag, 2024).
As seen in Figure 4 below, in 2024, 49% of TS were sole proprietorships, 32% had 1-4
employees, while 5% had 20 or more employees, and only 0.4% had 100 or more (Statistics
Sweden, 2024). Compared to 2019, sole proprietorships increased by 7% points, an increase
mainly at the expense of TS with 1-4 employees. The industry remains highly fragmented, with
a few large TS operating at scale alongside many smaller TS (Kulish, 2025). This
fragmentation intensifies competition, driving down freight prices, especially during periods
of stagnant or declining demand. Smaller TS typically operate with narrower profit margins
and limited capacity to absorb economic shocks or prolonged cost inflation. Persistent driver
shortages exacerbate these challenges for Swedish TS, pushing up labour costs and

constraining the sector’s ability to scale operations quickly to spikes in demand.
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Share of Swedish Haulage Companies by Employee Size (2019 vs. 2024)
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Figure 4: Swedish Haulage Companies (%) by Employee Size
Source: (Statistics Sweden, 2024)

The haulage industry is segmented into multiple submarkets, with economic conditions varying
depending on the type of haulage operation. Thus, the economic development of the different
submarkets is affected by the development of their respective underlying markets. For instance,
construction and civil engineering transport is highly linked to the construction industry,
forestry transport is influenced by developments in the paper industry, and long-distance
transport varies to a greater extent with fluctuations in the exchange rate and international

competition (Oja et al., 2025; Sveriges Akeriforetag, 2024).!!

Figure 5 below shows that overall revenue levels in Sweden’s haulage industry increased
markedly between 2019 and 2024 (Transportstyrelsen, 2024).'? The share of companies with
turnover below SEK 1 million dropped sharply from 52% to 13%, while the shares of
companies in all higher turnover brackets rose (SEK 1-10 million grew from 37% to 50%,
SEK 10-100 million from 6% to 30%, and over SEK 100 million from 1% to 5%). This shift
points to broad-based growth in turnover across the industry, not just among the largest TS.
Several factors likely contributed to this trend, such as the rising demand for freight transport
(particularly driven by e-commerce during and post-COVID), increased freight rates amid the
higher operating costs and constrained capacity, and widespread adoption of digital tools that

help even the smallest TS find work. As a result, firms across the size spectrum, including sole

' See Appendix 9 for further details on the specifics of the Swedish RFT sector.
12 Data on revenue structure in the industry was received via email communication with Transportstyrelsen.

16



proprietors, appear to be earning more than in previous years. Despite this turnover growth, the
industry remains highly fragmented. As seen in Figure 4, 81% of companies in 2024 still
consist of sole proprietorships or have fewer than five employees. However, many of these
smaller TS function as subcontractors for larger TS, supported by platform-based logistics
models. Nonetheless, industry-wide profit margins remain tight (typically between 0—10%) as
intense price competition and fragmentation persist (AECOM, 2014).

Share of Swedish Haulage Companies by Turnover (2019 vs. 2024)
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30%
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Under SEK 1 million SEK 1-10 million SEK 10-100 million Over SEK 100 million
m2019 m2024

Figure 5: Swedish Haulage Companies (%) by Turnover Group
Source: (Transportstyrelsen, 2024)

The EU’s deregulated RFT sector has intensified competition, with Swedish TS facing
significant structural challenges, including higher operational costs compared to European
counterparts, particularly those from Eastern Europe (AECOM, 2014; Jeppsson et al., 2011).
Labour costs are a critical differentiator as Swedish drivers’ wages are substantially higher than
in Eastern European countries, eroding competitiveness in both cross-border and domestic
markets. Fuel taxes further exacerbate cost disparities, as Sweden imposes higher diesel taxes
due to greater environmental concerns (AECOM, 2014). While liberalised cabotage rules
theoretically ensure a level playing field, enforcement gaps allow foreign TS to operate
domestically at lower costs, disadvantaging Swedish firms (Trafikanalys, 2021). To mitigate
these cost disparities, Swedish TS could flag out operations to lower-cost countries, though
such a strategy is highly costly for smaller TS, which dominate the sector (AECOM, 2014).
Policymakers have sought to address these distortions through initiatives such as the EU
Mobility Package, which aims to harmonise road safety, driver conditions, and fair competition

across the RFT sector, though its impact remains debated (Klaus & Alexander, 2019).
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4. Methodology

This thesis employs a time series econometric framework with Ordinary Least Squares (OLS)
estimation method to investigate how the development of TS’ core operational costs, along
with RFT demand and supply-side indicators, has influenced Swedish RFT sector prices,
focusing specifically on spot and contract price index developments between January 2019 and
December 2024. Both price indices are regressed on a common set of explanatory variables,
including TS’ operational cost indicators (diesel prices, driver wages, administrative & other
costs, and vehicle-related expenses), alongside RFT demand and supply-side proxies, namely
the Swedish manufacturing sector industrial production index (IPI) and the number of trucks
in traffic/use, respectively. All series are log-transformed to allow for elasticity-based (%)
interpretations of the results. The empirical strategy centres on first-differenced time series

OLS regression models, appropriate for handling the non-stationary nature of the data.

A time series consists of observations on one or more variables collected over time, typically
at regular intervals such as hourly, daily, weekly, monthly, quarterly, and/or annually
(Hyndman & Athanasopoulos, 2021; Levendis, 2018; Wooldridge, 2016). In time series
analysis, ensuring that each series is stationary, i.e., having constant mean (mean reverting
behaviour), variance, and autocovariances over time, is crucial for valid inference. The use of
non-stationary series in regression models can lead to spurious (also referred to as nonsense)
results, where high R-squared values and statistically significant relationships can arise
between two completely unrelated variables solely due to common trending behaviour, rather
than any true underlying statistical relationship (Granger & Newbold, 1974; Phillips, 1986).
Thus, given the temporal structure of time series data, a common initial step in time series
analysis is to comprehensively examine the time series properties of all variables through a
combination of visual inspection (see Section 5 below) and formal unit root testing (see
Appendix 10 for further details). Time series plots of each series are visualised for signs of
non-stationarity (identifying deterministic or stochastic trends), determining if the series are
trend stationary (stationary after removing a deterministic trend) or difference stationary
(stationary after differencing one or more times) processes, while autocorrelation functions

(ACFs) plots are reviewed for slowly decaying patterns suggestive of unit roots.

Formally, I apply the (augmented) Dickey-Fuller (ADF) test, which tests the null hypothesis

of a unit root (nonstationary) against the alternative of no unit root (stationary) (Dickey &
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Fuller, 1979; Levendis, 2018; Wooldridge, 2016). These tests are conducted on both levels and
first-differenced data. Across all variables, the null hypothesis of a unit root is not rejected in
levels but rejected in first differences. The results indicate that all variables are integrated of
order one, I(1), that is, they become stationary after first differencing (i.e., a difference-
stationary process). First-differencing effectively eliminates unit roots and ensures the
estimated models are free from spurious regression problems while preserving information on
short-run dynamics. Importantly, this transforms the models’ interpretations as the coefficients
in first-differenced logged form now capture only monthly short-term percentage changes,
interpreted as elasticities. That is, the percentage change in the price indices associated with a

one percent change in each explanatory variable from one month to the next.

Given that all variables are I(1), I also test for possible cointegrating relationships between the
dependent price indices and their respective explanatory variables. When two or more 1(1)
variables are cointegrated, meaning that a particular linear combination of them results in a
stationary residual process, this implies the existence of a stable long-run equilibrium
relationship among them (Engle & Granger, 1987; Levendis, 2018; Stock & Watson, 2019;
Wooldridge, 2016). In such cases, OLS regression models estimated in levels are not spurious
but rather statistically valid and consistent, as the variables move together over time in a
meaningful way. This also justifies the use of, for example, an Error Correction Model which
explicitly incorporates both short-run dynamics and long-run equilibrium adjustments
(Alogoskoufis & Smith, 1991). To test for cointegration, I apply the Engle and Granger (1987)
two-step residual-based method in both bivariate and multivariate settings by first estimating a
static OLS regression of the price indices (in levels) on their respective explanatory variables,
first individually, then jointly. I then test the residuals from these regressions for stationarity

using the DF and ADF tests (see Appendix 11 for further details).

However, since these tests are applied to estimated residuals rather than observed series, the
standard critical values for the DF/ADF distributions are invalid (Levendis, 2018). Thus, the
conventional ADF test statistics can be misleading (running a potential spurious regression in
the first step). To address this, I employ the adjusted critical values from MacKinnon (2010),
derived via Monte Carlo simulations that account for the additional estimation uncertainty in
the first step. These critical values are calculated using a response surface approach, which

adjusts for sample size, the number of variables in the cointegrating equation, and the type of
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ADF test: no trend (only a constant for drift), linear trend, or quadratic trend. Given that my
cointegration regressions include either two (bivariate) or seven (multivariate) variables with a
constant but no trend, the relevant 5% critical values are —3.33613 and —4.97684, respectively.
The DF and ADF tests on the residuals from both spot and contract price models fail to reject
the null hypothesis of a unit root, indicating no evidence of cointegration. Thus, there is no
statistically supported long-term equilibrium/stable relationship between RFT sector prices and

the explanatory variables over the sample period.

Given that all variables are I(1) and cointegration is absent, the use of first-differenced OLS
regression is both necessary and appropriate to answer the research question. Therefore, the

estimated model for both the spot and contract RFT price indices is specified as follows:

Aln(Priceindex;)

= By + B1Aln(Dieselpriceindex,) + B,AIn(Driverwagesindex,)

+ B3AIn(Admin&othercostsindex;) + B,AIn(Vehiclecostindex,)

+ B AIn(IPI;) + BsAIn(Trucksinuseindex,) + &,
Where Aln(Priceindex,) is the monthly percentage change in the spot or contract price index
for FTL services in the Swedish RFT sector, Aln(Dieselpriceindex;) is the monthly
percentage change in the diesel price index for Swedish hauliers, Aln(Driverwagesindex,)
is the changes in driver wage cost index, A In(Admin&othercostsindex,) is the changes in
administrative and other costs index (e.g. office expenses, management salaries, regulatory
fees, and insurance premiums, etc), Aln(Vehiclecostindex;) is the change in the cost of
owning/operating vehicles (e.g., depreciation, interest, vehicle tax, tyre, and repair cost index),
Aln(IPI,) is the change in the industrial production index in the Swedish manufacturing sector
(RFT demand proxy), and A In(Trucksinuseindex,) is the change in the number of trucks in
use/traffic (RFT supply proxy). A denotes the first-difference operator (e.g.
Aln(Dieselpriceindex,) = In(Dieselpriceindex,) — In (Dieselpriceindex,_,)), In (*)
represents the natural logarithm of each variable, and ¢, is the regression error term. All
variables are expressed as indices relative to January 2019 (=100), ensuring cross-series
comparability. Log-differencing these indices allows the coefficients to be interpreted as
elasticities of monthly percentage change. Finally, Newey-West standard errors are used in all
models to account for any remaining heteroskedasticity and autocorrelation in the error term
(Newey & West, 1987). This ensures OLS estimates are efficient, and usual standard errors are

valid. Thus, the t-tests, F-tests, and confidence intervals can be relied upon.
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5. Data

The data used in this thesis were gathered from various sources. To construct the Swedish RFT
sector price indexes, access was granted to the Transporeon Market Insight (TMI) platform.
Transporeon is a transport management system vendor (part of Trimble group), cooperating
with 158,000 carriers, 1,400 TB, and over 100 retailers across Europe to support them in
moving, managing and monitoring their freight in real-time, transacting approximately 220,000
daily transports and €55 billion freight spend (Transporeon, n.d.). The platform provides up-
to-date information on the market and lane/country-level dynamics, leveraging real-time data
on pricing, capacity, and cost development within the European RFT sector. This data supports
smarter, more strategic procurement and supply chain management decisions as TMI users gain

a clear overview of major market shifts and their impact on the spot and contract price index.

Both the Swedish RFT sector spot and contract price indices were constructed by averaging
the development of the spot and contract price indices across Swedish transport lanes (transport
flows between different Swedish cities) from January 2019 to December 2024, as reported by
TMI. As seen in Figure 6 below, the spot price index exhibits greater volatility, reflecting its
sensitivity to short-term market fluctuations. On the other hand, the contract price index
exhibits greater stability (price stickiness). However, it follows a similar overall trend,
suggesting that long-term agreements help mitigate but do not fully insulate TS from broader
market pressures. Notably, the spot price index experienced significant shifts during periods of
supply chain disruptions (e.g., pandemic-related shocks in 2020-2021 and geopolitical tensions

in 2022), followed by gradual stabilisation in later years as market conditions normalised.

Swedish RFT Sector Spot & Contract Price Index Development, Jan 2019 - Dec 2024 (Jan 2019 = 100)
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Figure 6: Swedish RFT Sector Spot & Contract Price Index, Jan 2019 — Dec 2024
Source: (Transporeon, n.d.)
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As mentioned in Section 4 above, ensuring stationarity of time series variables is crucial for
valid inference in regression analysis to prevent spurious results. As seen from the visual
inspection of the dependent variables in Figure 27 in Appendix 10, both In(Spotpriceindex)
and In(Contractpriceindex) are nonstationary and not trend stationary. Thus, they require
first differencing to be rendered stationary. After taking the first difference of both dependent
variables, they are found to be rendered stationary and I(1) processes, as confirmed from the
results of the DF and ADF tests in Table 3 in Appendix 10, where the null hypothesis of a unit
root is rejected. This can also be seen in Figure 7 below, where both dependent variables seem

to display stationary mean-reverting behaviour and constant variance.

1st Diff Ln Spot Price Index 1st Diff Ln Contract Price Index

T T T T T T T T T
2019m1 2020m1 2021m1 2022m1 2023m1 2024m1 2019m1 2020m1 2021m1 2022m1 2023m1 2024m1

Monthly data from January 2019 to December 2024

Figure 7: Dependent Variables — 1! Differenced Logged

For my explanatory variables, monthly data is gathered on the development of Swedish TS’
major operational cost factors (driver wages, diesel prices, depreciation, repair, tyre, interest,
vehicle tax, and administration & other costs) via access to Sveriges Akeriforetag (SA) index
platform (Sveriges Akeriforetag, n.d.). Uncertainty about cost developments often leads to the
need for increased margins for TS. Uncertainty can also mean that the most suitable TS do not
get the job, as different TS make different guesses about cost developments. Fixed prices over
time also make long-term agreements more difficult, which may in turn affect the willingness
of TS to invest in equipment and knowledge. Thus, the SA index offers TB and TS in Sweden
a simple way to regulate cost changes in truck transport (measured by Statistics Sweden) to
adjust transport contracts. When the relationship between TC and prices is maintained, the

conditions for a sustainable and long-term business between TB and TS are created. See
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Appendix 13 for additional information on the average operational cost distribution among

Swedish TS and the annual operational cost development between 2019 and 2024.

Data on the IPI, specifically for the Swedish manufacturing sector (NACE Rev. 2 Classification
C), is employed as the RFT sector demand-side explanatory variable in this study (Statistics
Sweden, 2025).!3 The IPI’s selection is grounded in its established theoretical and empirical
linkage to freight transport demand (Department for Transport, 2024; Meersman & Van de
Voorde, 1999). Manufacturing output directly generates freight movements of raw materials,
intermediate goods, and finished products, making it a more precise demand-side factor
influencing RFT sector price fluctuations than broader metrics such as GDP. Figure 8 below
illustrates the similar trending behaviour between Sweden’s IPI (manufacturing sector) and
total freight transport work from 2000 to 2024 (Trafikanalys, 2025). The parallel trends,
particularly during economic expansions (e.g., 2003—-2007, post-COVID-2020 onwards) and
contractions (e.g., 2008—2009, COVID-2020), underscore the manufacturing sector’s role as a
key driver of freight demand. A decline in total freight transport work in Sweden beginning in
2022 can be attributed to the rising inflation, interest rates, and a weakening economy (Oja et
al., 2025). The Pearson correlation coefficient between both variables is 0.64 for the whole

period, indicating a moderate positive correlation (see scatterplot in Figure 30 in Appendix 12).

Sweden Industrial Production Index (Manufacturing Sector) vs. Total Freight Transport Work (million tkm), 2000-2024 (2000 = 100)

=a=[P] (Manufacturing) <= Total Freight Transport Work (million tkm)

Figure 8: Sweden IPI (Manufacturing) vs Total Freight Transport Work, 2020-2024
Source: (Statistics Sweden, 2025, Trafikanalys, 2025)

Moreover, to capture available or active capacity (market supply) in the Swedish RFT sector,
I use data from Trafikanalys on the seasonally adjusted number of trucks in traffic or use

between January 2019 and December 2024 (Trafikanalys, 2025). This represents the number

13 NACE (European Classification of Economic Activities). IPI values are calendar and seasonally adjusted.
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of authorised trucks (and temporarily registered) to drive on Swedish roads according to the
road traffic regulations. It represents both light goods trucks with a maximum weight of 3,500
kg and heavy goods trucks with a maximum weight of over 3,500 kg. While this captures active
market supply by excluding idle trucks while accounting for cabotage operations, incorporating
data reflecting TS’ behaviour on how often they are accepting/declining orders (true capacity
utilisation) would have been ideal to use as a supply-side proxy. However, such data is not
publicly accessible for Sweden’s case. Figure 9 below shows that the trucks-in-use index has
maintained a remarkably stable upward trajectory, showing consistent growth in active RFT
supply. Interestingly, a temporary dip in trucks-in-use (March-April 2020) coincided with
plummeting spot prices, highlighting the demand collapse during COVID.

Trucks in Traffic, Spot, & Contract Price Index, Jan 2019 - Dec 2024 (Jan 2019 = 100)
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Figure 9: Trucks in Traffic, Spot, & Contract Price Index, Jan 2019 - Dec 2024
Source: (Trafikanalys, 2025; Transporeon, n.d.)

Finally, stationarity of all explanatory variables is also confirmed to avoid spurious results.
Visual inspections in Figure 28 in Appendix 10 reveal that variables
In(Admin&othercostsindex), In(Vehiclecostindex), and In(Trucksinuseindex) have a
clear upward deterministic trend. In(Driverwagesindex) appears to have a deterministic
trend but with a stepwise pattern, likely reflecting outcomes of annual collective bargaining
agreements in Sweden’s RFT sector. In(Dieselpriceindex) displays a wandering behaviour,
typical of an I(1) series. In (IPI) is stable before the COVID period with a sharp contraction
in early 2020 reflecting pandemic-related shutdowns, followed by a gradual upward trend. All
explanatory variables are nonstationary and not trend stationary. However, after first
differencing, they become stationary as confirmed from the results of the DF and ADF tests in

Table 5 in Appendix 10, where the null hypothesis of a unit root is rejected. This can also be
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seen in Figure 10 below, where all explanatory variables display stationary mean-reverting

behaviour and mostly a stable variance.
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Figure 10: All Explanatory Variables — I*' Differenced Logged

Table 1 below presents descriptive statistics of the original time series variables (in levels)
alongside their stationary transformations (first differences of the logged series), which are
used in the empirical models. The data cover monthly observations from January 2019 through
December 2024. The average values of the Swedish RFT sector spot and contract price indices
are 103 and 114, respectively. As expected, the spot price index exhibits greater volatility, with
a range of 53 compared to 41 for the contract price index, reflecting its higher sensitivity to
short-term market fluctuations. Among the explanatory variables, the diesel price index shows
the greatest variability (range = 90), capturing exposure to global energy price shocks. The
vehicle cost index also fluctuates substantially (range = 77), influenced mainly by rising
interest rates and tyre costs during the period (see Figure 32 in Appendix 13). In contrast, driver
wages and administrative and other costs are relatively stable, exhibiting narrower ranges and
lower standard deviations. The IPI shows modest variation, while the trucks-in-use index
remains tightly clustered around its mean, indicating consistent operational capacity in the
sector. The transformed variables, reported as first differences of the logged indices, confirm
stationarity, as their mean values are close to zero, standard deviations are small, and minimum

and maximum values are close to 0, suggesting mean-reverting behaviour.

25



Table 1: Descriptive Statistics — Time Series from Jan 2019 to Dec 2024

Variables Obs. Mean  Std.Dev  Min Max  Range
Dependent Variables

Spot Price Index 72 103 13 78 131 53
A Ln Spot Price Index 71 0.004 0.068 -0.232  0.172  0.404
Contract Price Index 72 114 13 96 138 41

A Ln Contract Price Index 71 0.002 0.023  -0.058 0.055 0.113

Explanatory Variables

Diesel Price Index 72 123 26 87 178 90
A Ln Diesel Price Index 71 0.002 0.047  -0.195 0.103  0.298
Driver Wage Index 72 107 5 100 116 16
A Ln Driver Wage Index 71 0.002 0.008  0.000 0.040  0.041
Administrative & Other Costs Index 72 110 7 100 122 22
A Ln Admin & Other Costs Index 71 0.003  0.005 -0.007 0.021  0.027
Vehicle Cost Index 72 126 27 97 174 77
A Ln Vehicle Cost Index 71 0.007  0.022 -0.035 0.078 0.113
Industrial Production Index (IPI) 72 101 5 80 112 33
A Ln Industrial Production Index 71 0.002 0.039 _0.187 0.098 0.285
Trucks in Use Index 72 104 2 100 107 7
A Ln Truck in Use Index 71 0.001 0.002 -0.005  0.007 0.011

6. Results & Analysis

In this section, the results from the OLS time series regression models are reported and
analysed, to answer the research question: How do changes in major haulier operational costs,
road freight transport demand, and road freight transport supply influence changes in Swedish

RFT sector spot and contract prices?

Before interpreting the regression results, it is crucial to assess the stability of the model
parameters’ mean over time by testing for structural breaks. A structural break refers to an
abrupt change in the underlying relationship between variables, often caused by economic
shocks, policy changes, or other external events, which can alter regression coefficients biased
or inconsistent, undermining the validity of inference (Levendis, 2018; Wooldridge, 2016). 1
test for structural breaks in the time series using the CUSUM test. Originally introduced by
Brown et al. (1975), the CUSUM test evaluates whether coefficients in a time-series regression
model remain constant throughout the sample period or exhibit breaks. The standard CUSUM
test is based on recursive residuals, plotting their cumulative sum against time, which under

the null hypothesis of parameter stability has zero mean and constant variance, with boundaries
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approximated by a Brownian motion. Crossing these boundaries indicates a structural break. A
related test, the CUSUM of OLS residuals, relies on cumulative sums of OLS residuals, which
behave as a Brownian bridge under the null. According to Ploberger and Krdmer (1992), the
recursive residual-based CUSUM test is more powerful for detecting early or mid-sample
breaks, while the OLS residual-based test is more sensitive to breaks occurring later. Both tests
reject the null hypothesis of parameter stability if the cumulative sums cross critical bounds.
As neither test is superior to the other, I present the OLS residual-based CUSUM test results
on residuals from the full regression models in Figure 11 below. As seen from the plots, there
appears to be no statistically significant structural break in either the spot price or contract price
index models, as the lines do not cross the 95% boundary. Thus, I do not reject the null

hypothesis of a stable mean over time at the 5% significance level.'*

OLS CUSUM Plot - A Ln Spot Price Index OLS CUSUM Plot - A Ln Contract Price Index
with 95% confidence bands around the null with 95% confidence bands around the null
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Figure 11: OLS CUSUM plots for I*' Differenced Spot & Contract Price Indices

To model the relationship between major TS operational costs, RFT demand and supply, and
Swedish RFT spot and contract prices, I employ first-differenced log-log OLS time series
regression models. Although first differencing ensures stationarity in the series, reducing the
risk of spurious regression, it does not alone guarantee that the OLS assumptions are fully

satisfied. As highlighted in Section 4 above, residuals in time series models may still exhibit

14T also performed the standard CUSUM test using the recursive residuals in STATA (estat sbcusum) and still
found no evidence of a structural break present for both models.
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mild autocorrelation and heteroskedasticity (non-constant variance), which can lead to
inefficient and biased standard errors, thus invalidating inference (Wooldridge, 2016). To
address this, I conduct the Breusch-Godftrey test for autocorrelation in the residuals of each
regression model, testing lags up to 12 periods, as I have monthly data. The null hypothesis is
that the residuals are not serially correlated (no autocorrelation), and the alternative hypothesis
is that at least one of the residuals is serially correlated. If the test statistic exceeds the critical
value, or if the p-value is less than the significance level, we reject the null hypothesis. In other
words, the residuals of the time series model can pick up the influence of the variables that are
not included in the model, and if there is some persistence in these influences, autocorrelation
may arise and can be an indication of a misspecification model (e.g. due to omitted variables
or incorrect functional forms).!> Results from the Breusch-Godfrey test in Tables 9 and 10 in
Appendix 14 indicate mild autocorrelation at lag 1 in the spot price model and more

pronounced autocorrelation up to lag 4 in the contract price model.

Next, I test for the non-constant variance (heteroskedasticity) of residuals over time for both
models using the Breusch-Pagan test. The null hypothesis is that the residuals have constant
variance (homoscedastic), and the alternative is that there is evidence of heteroskedasticity.
While the presence of heteroskedasticity does not bias the estimated OLS coefficients, it causes
the standard errors to be inconsistent, leading to invalid hypothesis tests. Results from the

Breusch-Pagan tests in Table 11 in Appendix 15 indicate no evidence of heteroskedasticity.

As my OLS models show evidence of autocorrelation in the residuals, I correct the standard
errors using Newey-West heteroskedasticity autocorrelation-consistent (HAC) standard errors
(Newey & West, 1987). When using HAC standard errors, the lag length (S) of the
autocorrelation needs to be specified when estimating the model. One common rule of thumb
for selecting S for Newey-West adjustment is using the rule established by Andrews (1991),
where § = 0.75T%/3 and T is the sample size. For this dataset with 72 observations, this yields
approximately 4 lags. The OLS estimates will now be efficient, and the usual standard errors

are valid. Thus, the t-tests, F-tests, and confidence intervals can be relied upon.

15 Omitted variable bias occurs when a relevant explanatory variable is excluded from the model, causing its effect
to be absorbed by the error term (Wooldridge, 2016). This violates the OLS assumption that errors are uncorrelated
with regressors, leading to biased and inconsistent coefficient estimates Thus, estimated relationships may be
systematically over- or underestimated, potentially causing incorrect inferences.
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Table 2 below reports the results from the models estimating the monthly percentage changes

in Swedish RFT sector spot and contract price indices, using first-differenced log-log data.

Table 2: OLS Time Series Regression Results with HAC Standard Errors

A Ln Spot Price Index A Ln Contract Price Index
Q) 2)
A Ln Diesel Price Index 0.347" 0.025
(0.173) (0.074)
A Ln Driver Wages Index 0.365 0.187
(0.812) (0.474)
A Ln Admin & Other Costs Index 2.900™ 0.166
(1.164) (0.534)
A Ln Vehicle Cost Index 1.161™ 0.032
(0.266) (0.129)
A Ln Industrial Production Index 0.490"* 0.002
(0.141) (0.046)
A Ln Truck in Use Index 1.902 1.842°
(4.1006) (0.933)
Observations 71 71
R-squared 0.194 0.03
Adjusted R-squared 0.118 -0.061

Newey-West Standard errors in parentheses
*p<0.10," p<0.05"" p<0.01

The results from Model 1 reveal that monthly changes in Swedish RFT spot prices are
significantly influenced by several key operational cost factors and indicators of broader
economic activity. The diesel price index coefficient (0.347, p<0.05) suggests a clear and
economically meaningful pass-through effect: a 1% increase in diesel prices corresponds to an
approximately 0.35% increase in spot prices, ceteris paribus. This aligns well with industry
expectations, as fuel costs represent a substantial and variable share of operating expenses in
road freight transport. As spot markets are characterised by short-term transactions and less
price rigidity, fluctuations in fuel prices are quickly reflected in spot rates. This supports the
idea that the spot market functions as a more immediate cost-transmission channel, which is

critical for understanding short-run price dynamics.

The administration and other costs index shows an even larger positive coefficient (2.900,
p<0.05), indicating that a 1% increase in these administration and other expenses for TS is
associated with nearly a 3% increase in spot prices. This result underscores the importance of
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fixed or semi-variable costs in shaping spot market pricing. Although these costs may be less
volatile than fuel prices, their significant effect suggests that changes in overheads, regulatory
costs, or other administrative expenses have a substantial impact on spot market rates. It implies
that firms in the RFT sector factor in these costs promptly when setting spot prices, potentially

due to competitive pressures or the need to cover immediate expenses.

The vehicle cost index also contributes significantly and positively to spot prices (1.161,
p<0.01). This makes intuitive sense as vehicle costs encompass capital depreciation,
maintenance, and financing expenses, which are key determinants of a haulier’s cost structure.
A 1% increase in vehicle costs leading to over a 1% increase in spot prices indicates that
capital-related expenses are transmitted efficiently into short-term pricing decisions. This
finding highlights the sensitivity of spot prices also to fixed asset costs, which may be

particularly relevant given the capital-intensive nature of the RFT sector.

Furthermore, the industrial production index, serving as a proxy for broader economic activity
and demand for freight services, exhibits a positive and highly significant effect (0.490,
p<0.01). This is consistent with economic theory, as increased industrial output typically drives
higher demand for transportation of goods, thus exerting upward pressure on freight prices.
This relationship confirms that spot prices in the Swedish RFT sector respond to real economic

conditions, reflecting the interconnectedness of freight demand and overall production.

Interestingly, the truck availability index, intended as a supply-side indicator in this study, has
a positive but statistically insignificant coefficient. This result is somewhat counterintuitive, as
one may expect that higher truck availability would ease capacity constraints and thus exert
downward pressure on spot prices. The lack of statistical significance suggests that within the
sample period, variations in truck availability do not play a decisive role in shaping spot prices
after accounting for costs and demand-side factors. This could reflect measurement limitations
or indicate that spot prices are more directly driven by cost fluctuations and demand shocks
rather than supply factors, at least in the short run. Alternatively, it may imply that market
capacity adjusts in ways not fully captured by this index, as also explained in Section 5 above,

or that other potential unobserved factors mediate the supply—price relationship.
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Turning to Model 2, which focuses on contract prices, the results diverge notably. Most
explanatory variables, including major operational costs and demand proxies, are statistically
insignificant at conventional levels. The only exception is the truck availability index, which
is positive but only weakly significant at the 10% level. Overall, the model proves what was
discussed in section 2.4.2, in that contract prices may be less sensitive to short-term cost
fluctuations and broader economic activity than spot prices, reflecting the more rigid,
negotiated nature of contracts that typically incorporate longer-term expectations and

relationships between shippers/TB and TS.

Nevertheless, the low adjusted R-squared values, especially in the contract price model,
indicate that the included variables explain only a modest portion of the variation in monthly
price changes. This points to the likely presence of omitted variables and unobserved factors
influencing contract pricing. For example, contractual terms, market power dynamics, long-
term strategic considerations, and negotiation processes are difficult to quantify on a sector
level but likely play critical roles. Additionally, the small data sample (72 observations) may

limit the model’s ability to detect effects that evolve more slowly or in more complex patterns.

Overall, the empirical findings illustrate a clear distinction between the pricing mechanisms in
the spot and contract segments of the Swedish RFT sector. Spot prices react more immediately
and strongly to fluctuations in variable costs and demand conditions, emphasising their role as
a flexible price-setting mechanism. Contract prices, by contrast, appear more insulated from
short-term shocks, reflecting the stability and negotiated nature of contract markets. These
insights confirm and further contribute to a more nuanced understanding of cost pass-through

and price formation in the RFT sector.

The absence of heteroskedasticity across both models provides confidence that the variance of
residuals is stable over time, supporting reliable inference for standard errors and hypothesis
tests. However, the detected presence of autocorrelation, particularly in the contract price
model, suggests that some persistent, unmodeled influences remain, which could reflect
omitted variables, dynamic adjustments, or misspecification. Correcting standard errors using
Newey-West HAC estimators mitigates this concern but also signals the potential value of

exploring alternative model specifications. In summary, the results demonstrate that while the
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models capture vital cost and demand effects on spot prices, contract price dynamics are more
complex and less directly linked to observable cost indices, underscoring the need for further

investigation into contractual mechanisms and market structure within the Swedish RFT sector.

7. Discussion

This study has examined the pricing dynamics within the Swedish RFT sector, focusing on
how changes in major TS operational costs, road freight transport demand, and road freight
transport supply-side factors have influenced changes in the Swedish RFT sector spot and
contract prices indices between January 2019 and December 2024. The findings provide
valuable insights into the operational and economic factors shaping pricing by TS in a highly

fragmented and competitive sector facing significant disruptions in recent years.

The regression results reveal a clear distinction between factors influencing spot prices and
those affecting contract prices. The spot price index shows statistically significant relationships
with several operational cost variables, including diesel prices, vehicle costs, administrative
and other costs, and industrial production as a demand proxy. This aligns well with established
logistics and transportation literature emphasising the sensitivity of spot market rates to
immediate cost pressures (Adland & Cullinane, 2006; Harris & Nguyen, 2021; Lindsey &
Mahmasanni, 2017). Administrative costs’ high coefficient suggests that regulatory
compliance and logistics management expenses significantly impact spot market pricing, likely
reflecting increased complexity and overhead in the sector post-pandemic and under evolving

EU regulations such as the Mobility Package (Klaus & Alexander, 2019).

The contract price index results, in contrast, show a notably weaker and less consistent
relationship with immediate operational cost variables and supply and demand proxies. This
suggests that contract prices are influenced by a broader set of factors beyond current market
supply and demand conditions due to the structural nature of contractual agreements in the
sector. The theoretical framework and literature highlight the complexity of contract markets
in the RFT sector (Acocella et al., 2022; Harris & Nguyen, 2022), where long-term agreements
embed expectations, strategic relationships, negotiation dynamics, and contractual terms that

are not easily quantifiable at an aggregate sector level. These arrangements can delay or

32



moderate the pass-through of short-term cost fluctuations to contract prices, thereby decoupling

them from the immediate market environment.

Moreover, contract pricing mechanisms may incorporate additional layers of complexity, such
as supplementary surcharges, variable service fees, and volume-based discounts, which may
not be fully captured in the aggregate contract price index without full micro firm-level data.
These elements reflect firm-specific negotiation outcomes and TB-TS relationships that can
lead to price developments deviating from broader sector trends. Particularly in instances where
a DTS holds significant market power within a TB’s logistics network (Chopra & Sodhi, 2004;
Yu et al., 2009), contractual pricing can be subject to less transparent adjustments, potentially
inflating costs beyond what the index suggests based on typical supply-demand dynamics. As
framed by Transaction Cost Economics and Agency Theory (Williamson, 1973; Eisenhardt,
1989), incomplete contracts and information asymmetry create space for contract prices to

diverge from underlying cost signals.

The empirical results resonate with this theory and are further illustrated by the real-world case
of FlaktGroup’s DTS, whose pricing trajectory has diverged notably from the Swedish RFT
contract price index as seen in Figure 12 below. While the index suggests relatively modest
price evolution, FlaktGroup’s actual transport prices with their DTS have risen significantly
over the same period, driven by the numerous surcharges that the DTS have introduced over
the years, which have been difficult to track systematically. This disparity underscores the risk
of a STS in volatile markets, where overdependence on one TS can expose TB to pricing
vulnerabilities, reduced negotiation leverage, and a lack of transparency, reinforcing the need
for active contract management and diversified sourcing approaches (Chopra & Sodhi, 2004;
Yu et al., 2009). From a contractual theory perspective, this case underscores how long-term
agreements with a single DTS can weaken the TB’s bargaining power, particularly when the
DTS recognises the TB’s reliance and limited alternative options. This power imbalance
enables the DTS to introduce complex surcharge structures and modify rate frameworks,
effectively insulating contract prices from broader market competition and supply-demand
dynamics. Consequently, prices negotiated under such relationships may deviate significantly
from sector-wide trends, leading to cost increases that are not readily explained by traditional

market variables as we use in this study.

33



Overall, FldktGroup’s case highlights the inherent limitations of using contract price indices
alone to assess contract pricing developments in the RFT sector. Without granular, firm-level
data on contract terms, indices may understate the complexity and heterogeneity of pricing
evolution driven by strategic supplier relationships. This reinforces the importance of
incorporating contractual theory insights when interpreting contract price behaviours and the
need for complementary data sources to fully understand pricing dynamics in fragmented,

relationship-dependent transport markets.

Development of FliktGroup's Dominant Transport Supplier Price/Ldm vs. Sweden RFT Sector Contract Price Index,
2019-2024 (2019=100)

——FliktGroup Dominant TS Price/Loading Meter ——Swedish RFT Sector Contract Price Index

Figure 12: FliktGroup’s TS Price Index vs Sweden RF'T Sector Contract Price Index
Source: (Transporeon, n.d.); FliktGroup internal data

This study’s limitations are important to acknowledge. First, the data used, while
comprehensive from the TMI platform, only covers FTL shipments from TMI users, potentially
omitting other significant market segments or LTL freight. The econometric model, although
carefully specified, omits potentially influential variables such as contractual terms, negotiation
tactics, strategic supplier relationships, and external shocks such as regulatory changes.
However, these are difficult to quantify for econometric analysis. Additionally, the analysis is
limited to a relatively short time series (72 monthly observations) that includes an extraordinary
period marked by the COVID-19 pandemic, energy crises, and economic recession, which may

limit generalisability beyond this volatile context.

Given these limitations, future research should aim to integrate qualitative insights from

industry stakeholders to better capture contract negotiation mechanisms and unobserved factors

34



influencing contract pricing. Further investigation into the impact of strategic sourcing
decisions, such as single versus multiple suppliers, and the role of digital procurement
platforms could deepen understanding of pricing dynamics. Expanding the scope to include
LTL segments, international freight flows, and the effect of decarbonisation policies would

provide a more holistic view of the evolving RFT pricing landscape.

8. Conclusion

This study has examined the factors influencing prices in the Swedish RFT sector, focusing on
how major haulier operational costs, RFT demand, and supply-side factors influence spot and
contract prices. The empirical analysis reveals a clear divergence between the two market
segments. Spot prices respond significantly and promptly to fluctuations in key cost
components such as diesel prices, vehicle costs, and administrative expenses, as well as to
changes in industrial production as a proxy for demand. This highlights the spot market’s role

as a flexible, short-term pricing mechanism sensitive to immediate economic conditions.

In contrast, contract prices exhibit a weaker and less consistent relationship with operational
costs and demand indicators, reflecting the inherent complexity and rigidity of contractual
agreements in the sector. Contract pricing appears influenced by longer-term strategic
considerations, negotiation dynamics, and firm-specific factors that are not fully captured by
aggregate market data. The illustrative case of FlaktGroup further demonstrates how surcharge
structures and TS—TB power imbalances can lead to contract price developments that diverge

substantially from sector-wide trends.
Overall, this research contributes to a deeper understanding of pricing behaviour in the Swedish

RFT sector, providing valuable insights for academics, industry practitioners, and

policymakers aiming to enhance transparency, efficiency, and resilience in the RFT sector.
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Appendix

Appendix 1

Modal split of freight transport (%), EU, 2010-2022
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Figure 13: Modal Split of Freight Transport (%), EU, 2010-2022
Source: (European Commission, 2024)
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Figure 14: Modal Split of Inland Freight Transport (%), EU, 2010-2022
Source: (Eurostat, 2025)
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Appendix 2
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Figure 15: Modal Split of Freight Transport (%), Sweden, 2010-2024
Source: (TrafikAnalys, 2024)
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Figure 16: Modal Split of Inland Freight Transport (%), Sweden, 2010-2023
Source: (Eurostat, 2025)
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Appendix 3

SNI 49.410 Road Transport, freight traffic (Véagtransport, godstrafik)

Source: (Statistics Sweden, n.d.)

Includes: all road transport of goods except removal services

Also includes rental of trucks with drivers

Does not include:

Transport of timber in the forest

Distribution of water by truck

Waste transport as an integrated part of waste collection
Operation of terminal facilities for handling goods

Packaging in crates etc. and packaging activities for transport
Postal and courier activities

Moving services for businesses and households by road

Examples of what is included in this SNI code:

Car traffic, goods (not water distribution, not floating transport, not garbage and waste
collection)

Car transport, goods (not distribution of water, not floating transport)

Car rental, truck with driver

Courier service, goods

Courier transport, goods

Courier service, car, goods

Bulk transport, including transport in tanker truck + collection of milk from the farm
Animal transport

Express agencies

Freight transport by truck/van etc. (excluding water distribution, floating transport,
garbage and waste collection)

Freight transport by draft animals on the road

Freight transport, car (excluding water distribution, excluding floating transport,
excluding garbage and waste collection)

Truck transport and other road transport of goods (excluding water distribution, floating
transport, and garbage and waste collection)

Truck transport of goods, by road (excluding water distribution, excluding floating
transport, excluding garbage and waste collection)

Truck rental, with driver (not water distribution, not floating transport, not garbage and
waste collection)

Long-haul truck transport (excluding water distribution, floating transport, and garbage
and waste collection)

Luggage transport by car

Forestry transport, by road (not in the forest)

City courier services by car (not moving transport)

Tanker transport (not water distribution)

Newspaper distribution by car (not in connection with publication)

Transport of contaminated soil removed by third parties

Transport on roads within mining areas or industrial areas (on assignment)

Truck transport on road construction
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Rental, trucks, with driver

Road freight transport (excluding water distribution, floating transport, and garbage and
waste collection)

Timber transport (not in the forest)

Timber transport by horse, on the road (not in the forest)

Road transport of goods (excluding water distribution, floating transport, and garbage
and waste collection)

Trucking operations, freight transport (excluding water distribution, excluding floating
transport, excluding garbage and waste collection)

Distribution, road transport of goods (not distribution of water, not floating transport)
Renting yourself out as a truck driver to haulage companies (excluding collection of
garbage and waste)

Hire yourself out as a freight driver (not distributing water, not transporting liquids, not
collecting garbage and waste)

Transport services, haulage activities (excluding water distribution, floating transport,
and garbage and waste collection)

Road transport of frozen or refrigerated goods in special refrigerated trucks

Timber transport, haulage operations

Road transport services for live animals

Road transport by special vehicle for live animals

Food transport by road

Car pilot services, trucking, loading and unloading

Collection and transport of electric scooters/e-scooters to rental locations
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Appendix 4

Number of haulage companies in Sweden, 2010-2023
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Figure 17: No. of Haulage Companies in Sweden, 2010-2023
Source: (Statistics Sweden, 2024, 2025)
Number of employees in haulage industry in Sweden, 2010-2023
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Figure 18: No. of Employees in Haulage Industry, 2010-2023
Source: (Statistics Sweden, 2024, 2025)
Net sales of haulage companies in Sweden (in billion SEK), 2010-2023
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Figure 19: Net Sales of Haulage Companies in Sweden, 2010-2023
Source: (Statistics Sweden, 2024, 2025)
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Appendix 5

Road Freight with Swedish heavy lorries, Number of transports (in thousands), 2015-2024
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Figure 20: No of Road Freight Transports with Swedish Heavy Lorries, 2015-2024
Source: (TrakikAnalys, 2024)
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Figure 21: Share of Transports by Swedish Registered Lorries by Haul Length, 2024
Source: (TrafikAnalys, 2024)
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Appendix 6
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Figure 22: European RFT Sector Monthly Development, 2019 Jun-2024 Dec
Source: (Transporeon, n.d.)
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Figure 23: European RFT Sector Cost Development, 201903-202404
Source: (Transporeon, n.d.)
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Cost Index (2019 Q3 = 100)

European Road Freight Transport Sector Cost Index QoQ % Change, 2019Q3-2024Q4
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Figure 24: European RFT Sector Cost Index QoQ % Change, 201903-202404
Source: (Transporeon, n.d.)

Cost Distribution of European Hauliers, Average 2019-2024

Services & l:ltl:u:rsI
12%

- Driver Costs
[ 33%

Toll
13% _

Vehicle
16%

| Fuel & AdBlue
26%

Figure 25: European Hauliers Cost Distribution, Average 2019-2024
Source: (Transporeon, n.d.)
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Appendix 7

Total Road Freight Transport Work in Sweden (in billion tonnes-kilometres), 2010-2024
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Figure 26: Total RFT Work in Sweden (billion tkm), 2019-2024
Source: (TrafikAnalys, 2024)
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Appendix 8

The name “FlaktGroup” was formed in 2016 following the merger of two leading companies
in the HVAC (heating, ventilation, and air conditioning) industry: the Swedish company Flékt
Woods and the German-based DencoHappel. Both companies offered considerable indoor air
quality, ventilation, and climate control expertise, combining decades of invention and
experience. Flakt Woods has a long history of producing advanced ventilation and air handling
systems, whilst DencoHappel focused on air filtration, cooling, and heating solutions. The
merger aimed to establish a global leader in indoor environmental quality by combining
resources to produce cutting-edge HVAC solutions for residential, commercial & educational
buildings, industrial projects, and critical solutions. By combining their manufacturing skills,
technical prowess, and global presence, FldktGroup, as a B2B company, provides clients with
more sustainable and integrated indoor climate solutions that are 100% customised to fulfil
their needs. The production of FliktGroup’s air handling units and heat exchangers is entirely
order-driven by customers, which means that nothing is produced without a buyer for the
product. The increasing customer focus means that FldktGroup places the customers at the
centre and conforms to their desires. This demands a high level of service, and therefore,

flexibility, high productivity and short lead times are vital for the company.

Historical background:

e AB SVENSKA FLAKTFABRIKEN started in 1920 in Kvarnen by Dunkehallan.

e In 1924, the production was moved to Junebro, almost in the centre of the city.

e In 1975, parts of the production were moved out to the premises in Ljungarum.

e In 1995, the production of fan components was moved to Abo in Finland.

e In 2002, the company joined the group Flikt Woods AB. In Sweden, there are
production units in Jonkoping (largest production unit in the company) and Jérna
(closed in late 2024). In addition, there is a sales organisation with offices all over the
country. The head office for the Swedish units is in Jonkoping.

e In 2016, FliktGroup was formed when the new owner Triton merged Flikt Woods
Group and DencoHappel. The group today consists of powerful brands with a century

of innovation and commitment!
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Appendix 9

The Swedish RFT sector operates under a distinctive structure, characterised by specialised
vehicle configurations and a strong reliance on the domestic market (CNR, 2021). Over 95%
of its activity is domestic, with only 5% involving international transport (primarily limited to
routes connecting Sweden to Norway and between Malmo and Copenhagen’s logistics zone).
Due to the predominance of European Modular System (EMS) trucks in Sweden’s truck fleet,
which differ from standard European models, cross-border transport beyond Scandinavia is
mostly handled by Eastern European operators. These foreign carriers leverage Sweden’s
extensive roll-on-roll-off (RORO) shipping networks to bridge compatibility gaps. Moreover,
truck drivers in Sweden, known for their efficiency and long-term employment, enjoy strong

labour protections under collective agreements, earning higher than average wages in the EU.

The EMS framework permits larger and heavier trucks than standard EU regulations, allowing
combinations up to 60 tonnes and 25.25 meters in length. Currently, Sweden, Finland,
Denmark, the Netherlands, and Germany have adopted EMS standards, while non-EU member
Norway has aligned its policies for interoperability. Sweden and Norway also allow mutual
access for EMS vehicles on their roads. Advocates highlight the system’s efficiency, citing
benefits such as reduced fuel consumption, lower emissions, and fewer accidents due to
consolidated freight and fewer trips. Since December 1, 2023, Sweden has introduced a

continuous 5,900-kilometre road network for 34.5-meter trucks (Trafikverket, 2024).

Beyond Nordics, Swedish transport companies often serve as intermediaries rather than direct
hauliers/carriers, as their EMS-compliant trucks are restricted to Northern Europe. Most road
freight to other EU countries is subcontracted to foreign operators, particularly from Poland
and the Baltic, who utilise Sweden’s RORO links. This confines Sweden’s international RFT
presence largely to Norway and Denmark, where market integration is so seamless that

Swedish hauliers often treat it as an extension of their domestic network (CNR, 2021).

A unique aspect of Sweden’s haulage industry is the prevalence of asset-light logistics firms.
Many companies registered as hauliers in fact do not own any trucks but manage large trailer
or semi-trailer fleets, coordinating operations between shippers, hauliers (who are often

foreign) and transport companies. These transport companies handle the actual haulage work.
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Appendix 10

To determine if time series variables are stationary or nonstationary, two common approaches
include informal and formal checks (Dickey & Fuller, 1979; Levendis, 2018). Visual
inspections of the time series are often taken as an initial procedure to informally check for
stationarity. This is then followed by various well-established statistical tests to conduct a more

formal examination of stationarity.

Stationarity Checks for the Dependent Variables
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Figure 27: Visual Inspections of Dependent Variables
Source: Transporeon. Own calculations.

As seen in Figure 27 above, the two dependent variables, Swedish RFT sector spot and contract
price indexes, are plotted in original, logged, detrended logged, and first differenced logged
forms. From the plots of spot price index and In(Spotpriceindex), there appears to be no
mean-reverting behaviour but a wandering pattern, which is typical of an I(1) series. In other
words, there is no deterministic trend, but rather the series exhibits random walk behaviour.
There also appear to be two potential structural breaks, one during 2020 (COVID-induced
shock) and the other in early 2022 (Russia-Ukraine linked energy crisis). Next, I plot a
correlogram of In(Spotpriceindex) in STATA with 12 lags (monthly data) and see from the

ACF that the sample autocorrelations decline slowly from an initial value close to 1 (0.8254)
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and are all jointly significantly different from zero according to the Box-Ljung statistics and
the associated p-values at the 5% significance level. This provides strong evidence that
In(Spotpriceindex) is nonstationary in levels. I then detrend In(Spotpriceindex) by
regressing it on a time trend to see whether it is a trend stationary process, 1(0). If de-trending
does not render it stationary, this confirms what the visual inspection of In(Spotpriceindex)
suggests, namely, the source of the nonstationarity in In(Spotpriceindex) is stochastic (unit
root) and not a deterministic trend. I then inspect the detrended In(Spotpriceindex) (i.e. the
residuals of the regression) and its ACF. The detrended In(Spotpriceindex) plot again shows
no mean-reverting behaviour, and the potential structural breaks still seem to be visible. From
the ACF, the sample autocorrelations still decline relatively slowly from an initial value close
to 1 (0.7858) and are all jointly statistically significant. This indicates that detrending
In(Spotpriceindex) does not render it stationary. Consequently, In(Spotpriceindex) needs
to be differenced to make it stationary. As seen from the plot of the first differenced
In(Spotpriceindex) above, it now appears to be a mean-reverting, stationary series. The mean
and variance of the series are constant over time. The ACF plot in STATA shows that sample
autocorrelations hover near zero and are all jointly statistically insignificant. This suggests the
differenced series doesn't exhibit significant autocorrelation. Thus, we can tentatively conclude
there is at most one unit root present in In(Spotpriceindex), and it has first order of
integration. In other words, it is an I(1) process. However, a formal hypothesis will need to be

conducted to determine whether there is at least one unit root present in In(Spotpriceindex).

From the plots of the contract price index and In(Contractpriceindex), there again appears
to be no mean-reverting behaviour but a wandering pattern and two potential structural breaks
after 2021 and in early 2024 (delayed effects from shocks as compared to the spot price index).
The ACF of In(Contractpriceindex) with 12 lags shows the sample autocorrelations
declining very slowly from an initial value close to 1 (0.9708) and all of them being statistically
significant, providing strong evidence of nonstationarity in levels. I then detrend
In(Contractpriceindex), but as seen in the plot above, it again shows no mean-reverting
behaviour, and the potential structural breaks still seem to be visible. From the ACF, the sample
autocorrelations still decline relatively slowly from an initial value close to 1 (0.9369) and are
all jointly statistically significant. This indicates that detrending In(Contractpriceindex)

does not render it stationary, and it needs to be differenced instead. As seen from the plot of
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the first differenced In(Contractpriceindex) above, it now appears to be a mean-reverting,
stationary series. The mean and variance of the series are constant over time. The ACF plot in
STATA shows that sample autocorrelations drop off quickly from a much lower initial value
(0.3721). This suggests the differenced series doesn't exhibit significant autocorrelation. Thus,
we can tentatively conclude there is at most one unit root present in In(Contractpriceindex),
and it has first order of integration. In other words, it is an I(1) process. However, a formal

hypothesis will need to be conducted to determine whether there is at least one unit root present.

The results from the DF and ADF tests in STATA on the logged level and first differenced
logged form of the dependent variables are presented in Table 3 below. Since my data only has
72 observations from January 2019 to December 2024, I perform the ADF tests with various
lags up to lag 12 (monthly data). The null hypothesis of the tests is the presence of a unit root
(indicating non-stationarity) against the alternative (stationary time series).

Table 3: Stationarity Check of Dependent Variables

Variable Dickey-Fuller (DF) Augmented Dickey-Fuller (ADF)
In(Spotpriceindex) 0.311 0.350
Aln(Spotpriceindex) 0.000%** 0.044%*

In(Contractpriceindex) 0.665 0.477
Aln(Contractpriceindex) 0.000** 0.038**

Notes: ** p<0.05. The p-values from the DF and ADF tests are reported. The ADF test includes up to
12 lags for each variable in log level & I*' differenced log form: In SPI, Aln SPI, In CPI, and Aln CPI.

As seen in Table 3 above, In(spotpriceindex) and In(contractpriceindex) are rendered
stationary when first differenced (A) according to both the DF and ADF tests (reject the null
of the presence of a unit root). Hence, differencing them once removed the unit root that was
initially present, and they are indeed I(1) processes. This confirms what was initially observed

from the informal procedure above.

Stationarity Checks for the Explanatory Variables

The same process is repeated for the explanatory variables, beginning with the informal
procedures and then conducting the formal unit root tests. As seen in Figure 28 below, the
variables In(Admin&OtherCosts), In(VehicleCost), and In(TrucksInUse) appear to have
a clear upward deterministic trend over the entire period. The variable In(DriverWages)
reveals a nonstationary series with a stepwise upward pattern. The trend appears to be

deterministic, likely reflecting outcomes of annual collective bargaining agreements in
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Sweden’s RFT sector. The series does not exhibit the characteristics of a random walk, as
shocks do not persist but rather manifest as level shifts. In(DieselPrice) displays a wandering
behaviour, typical of an I(1) series. It remained relatively stable between 2019 and 2021, with
a notable decline during the COVID-19 pandemic. However, from mid-2021 into early 2022,
the index experienced a sharp and sustained increase, reflecting the global energy crisis
exacerbated by geopolitical tensions, notably Russia's invasion of Ukraine. This marked a
potential structural break, introducing heightened volatility and altering the operational cost
environment for Swedish hauliers. Subsequent fluctuations persisted, but with a downward
adjustment into 2024. Finally, the Swedish industrial production index (manufacturing sector)
was stable before the COVID-19 pandemic, with a sharp contraction in early 2020 reflecting
pandemic-related shutdowns (clear structural break). Following a strong recovery, the index

resumed a gradual upward trend through 2022, with relatively stable levels thereafter.
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Figure 28: Visual Inspections of Explanatory Variables
Source: Transporeon. Own calculations.

Interestingly, variables are not rendered stationary after detrending (even those with suspected
deterministic trends). Thus, I take the first difference of all the explanatory variables as seen in

Figure 29 below to tentatively conclude whether there is at most one unit root present or not.
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Figure 29: I*' Differenced Logged Explanatory Variables
Source: Transporeon. Own calculations

The results from the DF and ADF tests in STATA on the logged level and the logged first-
differenced form of the explanatory variables are presented in Tables 4 and 5 below.

Table 4: Stationarity Check of Original Explanatory Variables

Variable Dickey-Fuller (DF) Augmented Dickey-Fuller (ADF)
In(DieselPrice) 0.704 0.501
In(DriverWages) 0.168 0.775
In(Admin&OtherCosts) 0.836 0.177
In(VehicleCost) 0.804 0.563
In(IPI) 0.071* 0.710
In(TrucksinUse) 0.945 0.990

Notes: * p<0.1. The p-values from the DF and ADF tests are reported. The ADF test includes a trend
component and up to 12 lags for In_driverwages, In_admincost, In_vehiclecost, and In_trucksinuse and
only up to 12 lags for In_diesel, and In_ipi.

As seen in Table 4 above, the results from the DF and ADF tests for the original form of the
explanatory variables indicate that the null hypothesis of the presence of a unit root cannot be
rejected at the 5% significance level, indicating all the variables are indeed nonstationary. The
DF test for In(IPI), however, shows that the null hypothesis can be rejected at the 10%

significance level. Nevertheless, I rely more on the ADF test results which fails to reject H,.
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Table 5: Stationarity Check of Transformed Explanatory Variables

Variable Dickey-Fuller (DF) Augmented Dickey-Fuller (ADF)
Aln(DieselPrice) 0.000** 0.046%*
Aln(DriverWages) 0.000%** 0.000%**
Aln(Admin&OtherCosts) 0.000%** 0.020%*
Aln(VehicleCost) 0.000%* 0.043%*
Aln(IPI) 0.000** 0.049**
Aln(TrucksinUse) 0.000** 0.034**

Notes: **p<0.05. The p-values from the DF and ADF tests are reported. The ADF test includes up to
12 lags for all the first differenced logged explanatory variables.

As seen from the DF and ADF test results in Table 5 above, all logged explanatory variables
are indeed rendered stationary after taking the first difference as I reject the null hypothesis of

a unit root. Thus, it can be formally concluded that all explanatory variables are I(1) processes.
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Appendix 11

As all variables were found to be I(1) from the DF and ADF tests above, I test for possible
cointegrating relationships between the dependent price indices and their respective
explanatory variables. When two or more I(1) variables are cointegrated, this implies the
existence of a stable long-run equilibrium relationship among them (Engle & Granger, 1987;

Levendis, 2018; Stock & Watson, 2019; Wooldridge, 2016).

To test for cointegration, I apply the Engle and Granger (1987) two-step residual-based method
in both bivariate and multivariate settings by first estimating a static OLS regression of each
price index (in levels) on each explanatory variable (bivariate) and then with the set of
explanatory variables (multivariate) in level form. Then, I extract the residuals from the
regressions and test if they are stationary with the DF and ADF tests. Importantly, since these
tests are applied to estimated residuals rather than raw data, the standard critical values for the
DF/ADF distributions are invalid (Levendis, 2018). To address this, I use the adjusted critical
values provided by MacKinnon (2010), which account for the added estimation uncertainty.
Given my models include either two (bivariate) or seven (multivariate) variables with a

constant but no trend, the relevant 5% critical values are —3.336 and —4.977, respectively.

The results from the DF and ADF tests for the spot price index and the contract price index
with each explanatory variable (bivariate case) are reported in Table 6 and Table 7 below,
respectively. As seen from both tables, the DF and ADF tests fail to reject the null hypothesis
of the presence of a unit root in the residuals of each estimated bivariate regression, as the test
statistic is greater (less negative) than the adjusted test critical value (-3.336). Therefore, the
residuals are non-stationary, and there is no statistically supported long-term equilibrium or

stable relationship between RFT sector prices and individual explanatory variables.
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Table 6: Engle-Granger Cointegration Test Results (Spot Price Index & Predictors)

Explanatory Variable  Dickey- Augmented Dickey- MacKinnon Adjusted 5%
Fuller (DF) Fuller (ADF) Critical Value

In(DieselPrice) -2.113 -2.483 —3.336
In(DriverWages) -2.617 -2.482 —3.336
In(Admin&OtherCosts) -2.434 -2.508 —3.336
In(VehicleCost) -2.189 -2.357 —3.336
In(IPI) -2.999 -2.527 —3.336
In(TrucksinUse) -2.885 -2.746 —3.336

Notes: The test statistics from the DF and ADF tests are reported. The ADF test includes up to 12 lags
for all variables

Table 7: Engle-Granger Cointegration Test Results (Contract Price Index & Predictors)

Explanatory Variable  Dickey- Augmented Dickey- MacKinnon Adjusted 5%
Fuller (DF) Fuller (ADF) Critical Value

In(DieselPrice) -2.052 -1.994 —3.336
In(DriverWages) -0.805 -1.739 —3.336
In(Admin&OtherCosts) -0.760 -1.557 —3.336
In(VehicleCost) -0.991 -1.818 —3.336
In(IPI) -2.489 -1.888 —-3.336
In(TrucksinUse) -1.152 -1.724 —3.336

Notes: The test statistics from the DF and ADF tests are reported. The ADF test includes up to 12 lags
for all variables

Although the Engle & Granger two-step residual procedure is traditionally applied pairwise,
Hamilton (1994) explains under Proposition 19.3 that when multiple cointegrating
relationships may exist among I(1) variables, an OLS regression of one variable (dependent
variable) on all others (explanatory variables) will still consistently estimate a valid
cointegrating vector, specifically, the one that minimizes the correlation of the residuals with
other I(1) combinations of the regressors. Therefore, a full multivariate regression captures the
joint economic relationships and interaction effects that would be ignored in pairwise tests.
This also aligns with the economic structure underlying the model, in which prices in the sector
respond to the joint evolution of multiple cost (from hauliers perspective) and market supply

and demand indicators.
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Table 8: Engle-Granger Cointegration Test Results (Price Indexe & All Predictors)

Dependent Variable with all Dickey- Augmented Dickey-Fuller MacKinnon
Explanatory Variables Fuller (DF) (ADF) Adjusted 5%
Critical Value
In(Spotpriceindex) -5.285%* -3.676 —4.977
In (Contractpriceindex) -2.952 -2.188 —4.977

Notes: **p<0.05 indicating evidence of cointegration. The test statistics from the DF and ADF tests
are reported. The ADF test includes up to 12 lags for all variables

In Table 8 above, only the DF test for the multivariate model with
In(Spotpriceindex) as the dependent variable rejects the unit root null. However, the
corresponding ADF test does not, and as the ADF test includes lagged differences to account
for residual autocorrelation, I consider it more robust. Therefore, across both bivariate and
multivariate cointegration test frameworks, I conclude there is no statistical evidence of
cointegration between RFT sector price indices and the examined explanatory variables,

suggesting no stable long-run equilibrium relationship over the sample period.
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Appendix 12
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Figure 30: Scatterplot between IPI & Total Freight Transport Work
(Statistics Sweden, 2025, Trafikanalys, 2025)
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Appendix 13

In Figure 31 below, the average operational cost distribution among Swedish TS between 2019
and 2024 is presented, with driver and diesel costs representing the two largest cost factors,
making up almost 70% of TS’ total costs. Moreover, the Swedish RFT sector cost index
development (obtained from SA index) has consistently increased since the post-COVID
pandemic period (2021 onwards). This is attributed to a mix of supply chain disruptions and
macroeconomic shocks, such as the rise in diesel prices due to the post-pandemic demand
recovery and the Russia-Ukraine war (Yagi & Managi, 2023). Increasing driver shortages due
to an ageing workforce have also led to higher wage costs to attract/retain skilled drivers (IRU,
2024). Vehicle costs have risen significantly due to pandemic-induced semiconductor
shortages delaying new truck production (Ramani et al., 2022), higher interest rates driving up
financing costs for vehicle purchases/leases, and higher inflation rates driving repair/tyre

expenses (Szymanski, 2022).

Cost Distribution of Swedish Hauliers, Average 2019-2024
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Figure 31: Swedish Hauliers Cost Distribution, Average 2019-2024
Source: (Sveriges Akeriforetag, n.d.)

Moreover, regulatory costs have increased over the years with higher carbon taxes and stricter
emissions standards as part of the EU Green Deal (European Commission, n.d.). The EU
Mobility Package has also meant stricter cabotage rules (foreign TS must now wait 4 days
before new domestic work in another EU country), higher driver wages (drivers must be paid

local minimum wages during domestic legs) and driver rest-time compliance requiring
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investments in digital tachographs and GPS in trucks to track and report driving and rest times,
increasing administrative burdens (European Commission, n.d.). General inflation has also
resulted in higher costs in recent years. These factors combined have led to the highest cost
pressures in decades for TS. As seen in Figure 32 below, interest, diesel, tyre, and repair costs
surged the most for Swedish TS, with other operational costs (depreciation, administration and

other, driver and vehicle tax) also rising steadily after 2021, compounding cost pressures.

Development of Swedish Hauliers Cost Factors, 2019-2024 (2019 = 100)
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Figure 32: Swedish Hauliers Annual Cost Development, 2019-2024
Source: (Sveriges Akeriforetag, n.d.)
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Appendix 14

To test for autocorrelation in the residuals of my time series OLS regression models, I conduct

the Breusch-Godfrey test in STATA. The null and alternative hypothesis are

Hy: py = pp = - = p, = 0 (No autocorrelation)

Hi:at leastonep; # 0 fori =1,2,...,r (Autocorrelation)

For my first regression model:

Aln(Spotpriceindex,)
= By + B1AIn(Dieselpriceindex;) + B,AIn(Driverwagesindex;)
+ 3 Aln(Admin&othercostsindex,) + f,A In(Vehiclecostindex,)
+ B<AIn(IPI,) + BsAIn(Trucksinuseindex,) + &;

The autocorrelation test results up to 12 lags are presented in Table 9 below

Table 9: Breusch-Godfrey Test Results - A Ln Spot Price Index Model

Lags(p) x? Degrees of freedom Prob > y?
1 3.933 1 0.047**
2 3.939 2 0.140
3 5.430 3 0.143
4 6.247 4 0.181
5 6.460 5 0.264
6 7.648 6 0.265
7 7.832 7 0.348
8 8.288 8 0.406
9 8.395 9 0.495
10 8.418 10 0.588
11 11.225 11 0.425
12 15.426 12 0.219

Notes: **p<0.05 indicating evidence of autocorrelation.

As seen from the results above, there is weak evidence of autocorrelation at lag 1 (p-value
0.0474 < 0.05), but no significant autocorrelation is detected for all other lags. Nevertheless,

we need to account for this autocorrelation to ensure we obtain reliable regression results.
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For my second regression model:

Aln(Contractpriceindex;)
= By + B1AIn(Dieselpriceindex;) + B,AIn(Driverwagesindex;)
+ f3Aln(Admin&othercostsindex,) + f,A In(Vehiclecostindex,)
+ B<AIn(IP1,) + BsAIn(Trucksinuseindex,) + &;

The autocorrelation test results up to 12 lags are presented in Table 10 below

Table 10: Breusch-Godfrey Test Results - A Ln Contract Price Index Model

Lags(p) x> Degrees of Prob > y?
freedom
1 7.709 1 0.006**
2 7.711 2 0.021**
3 8.813 3 0.032%*
4 9.832 4 0.043**
5 9.833 5 0.080*
6 11.066 6 0.086*
7 11.198 7 0.130
8 12.228 8 0.141
9 13.353 9 0.147
10 16.881 10 0.077*
11 17.371 11 0.097*
12 17.947 12 0.117

Notes: **p<0.05, *p<0.1 indicating evidence of autocorrelation.

As seen from the results above, there is evidence of autocorrelation from lags 1 to 4 at the 5%
significance level, meaning residuals are correlated across several lags for the contract price

model and need to be accounted for.
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Appendix 15

To test for heteroskedasticity in the residuals of my time series OLS regression models, I
conduct the Breusch-Pagan test in STATA. The results from the test for both the spot price and

contract price models are presented in Table 11 below

Table 11: Breusch-Pagan Test Results

Model XZ Prob > XZ
Aln(Spotpriceindex) 0.03 0.868
Aln(Contractpriceindex) 0.00 0.965

For both models, no evidence of heteroskedasticity in the residuals is found as the p-values are
all greater than 0.05 (5% significance level), and so we fail to reject the null hypothesis and

can conclude that the residuals have constant variance.
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