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This thesis examines the competitiveness of liquefied biogas as a transportation fuel in 

Finland. The objective of this study is to analyze the competitiveness of biogas as 

transportation fuel in comparison to studied fuel types: diesel, biodiesel, electricity, and 

hydrogen. In addition, the study examines what factors influence competitiveness within the 

transportation sector. The thesis includes perceptions and expectations of logistics 

companies regarding the current state of the transportation industry and its development. 

The thesis uses quantitative research approaches to answer the research questions. The thesis 

begins by addressing those questions with other background and motivational information. 

This is followed by comprehensive literature review, which focuses on competitiveness 

factors, role of nation and competitiveness limitations. Additionally, survey was conducted 

in a Likert scale form to logistic companies. The research questions are addressed by 

comparing the results of the survey with existing literature, and then the conclusions are 

drawn to highlight the main takeaways of the study.  

The thesis highlights that the Finnish transportation sector is shifting towards to more 

sustainable fuels, with liquefied biogas (LBG) expected to maintain a competitive position 

despite modest growth in new adopters. LBG is perceived as cost-efficient and widely 

accepted, but supply reliability could be improved. Biodiesel is its strongest competitor due 

to perfect mobility with diesel, while electricity and hydrogen show emerging but limited 

adoption. Fuel price, supply reliability, and infrastructure quality are the key determinants 

of competitiveness. High capital expenditures and imperfect mobility create entry barriers, 

benefiting early adopted fuels through ex-post limits to competition.  
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Tämä tutkielma tarkastelee nesteytetyn biokaasun kilpailukykyä liikennepolttoaineena 

Suomessa. Tutkimuksen tavoitteena on analysoida biokaasun kilpailukykyä 

liikennepolttoaineena verrattuna muihin tutkittuihin polttoainetyyppeihin: diesel, biodiesel, 

sähkö ja vety. Lisäksi tutkimuksessa tarkastellaan, mitkä tekijät vaikuttavat kilpailukykyyn 

kuljetusalalla. Tutkielma sisältää logistiikkayritysten näkemyksiä ja odotuksia liikennealan 

nykytilasta ja sen kehityksestä 

Diplomityössä käytetään kvantitatiivista tutkimuslähestymistapaa tutkimuskysymyksiin 

vastaamiseksi. Työn alussa käsitellään näitä kysymyksiä ja muuta taustatietoa. Tämän 

jälkeen seuraa kattava kirjallisuuskatsaus, joka keskittyy kilpailukyvyn tekijöihin, valtion 

rooliin ja kilpailukykyyn liittyviin rajoituksiin. Lisäksi logistiikka yrityksille tehtiin kysely 

käyttäen Likert-asteikkoa. Tutkimuskysymyksiin vastataan vertaamalla kyselyn tuloksia 

olemassa olevaan kirjallisuuteen. Lopuksi tehdään johtopäätökset ja työn keskeiset 

havainnot tiivistetään. 

Opinnäytetyö osoittaa, että Suomen kuljetusala on siirtymässä kohti kestävämpiä 

polttoaineita, ja nesteytetyn biokaasun (LBG) odotetaan säilyttävän kilpailuasemansa, 

vaikka uusien käyttäjien määrä kasvaa vain maltillisesti. LBG koetaan kustannustehokkaaksi 

ja laajasti hyväksytyksi polttoaineeksi, mutta toimitusvarmuudessa on parantamisen varaa. 

LBG:n vahvin kilpailija on biodiesel, joka hyötyy täydellisestä yhteensopivuudesta dieselin 

kanssa, kun taas sähkön ja vedyn käyttö on vasta nousemassa ja toistaiseksi pientä. 

Polttoaineen hinta, toimitusvarmuus ja infrastruktuurin laatu ovat kilpailukyvyn keskeiset 

tekijät. Korkeat pääomakustannukset ja epätäydellinen resurssien liikkuvuus luovat alalle 

tuloesteitä, mikä hyödyttää aikaisin omaksuttuja polttoaineita vahvistamalla niiden 

markkina-asemaa. 
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1  Introduction 

This introduction chapter presents the motivation, thesis background, objectives, research 

questions, methodology and limitations for this study.  

1.1  Background and Motivation 

Globally many industries are undergoing transition towards sustainability and low-

emissions. One of the main sources of emissions is transportation. In the European Union 

trucks transport 73% of all goods by land and they are a critical part of regional trading and 

commerce infrastructure. (Genove et al. 2025) In Finland, 90% of the transport related 

emissions are coming from road traffic. To tackle these emissions, it is relevant to develop 

conventional transportation fuels. Overall, the Finnish climate targets in road transport will 

need more renewable fuels. (Afry 2025) Conventional fuels for vehicles such as biogas and 

electricity have been developing and their use have been increasing in Finland. Also new 

fuels such as hydrogen are starting to develop in the transportation fuel sector. These fuels 

are also starting to compete with one another as their demand increases. (Afry 2020; Afry 

2025) Biogas is a flammable gas that is similar to natural gas. Both are formed mainly form 

carbon dioxide and methane. Biogas is sustainable renewable energy whereas natural gas is 

a fossil-based fuel. The main difference between biogas and natural gas is the production 

method and emissions. Both gases are used in heating, cooking, electricity generation and as 

transportation fuel. Biogas can be produced in different ways such as in sewage treatment 

plants, in landfills or cleaning of organic industrial waste streams. Natural gas is produced 

at the depths of earth’s surface, and it can obtained as shale gas, tight gas and coal bed 

methane resources. (Hussein 2015; Panja & Wood 2022)  

Although biogas and other alternative fuels are widely acknowledged in scientific literature, 

these former studies have mostly been on high and strategic level. Studies have been 

typically focusing on different scenarios and technological comparisons between alternative 

fuels such as electricity, hydrogen and synthetic fuels. This can be reasoned by the fact that 

alternative fuels are not yet so widely developed and used, but their share is increasing 

constantly. As the transition progresses, it becomes increasingly important to gain more 
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practical level understanding, particularly from the end-users such as logistics companies’ 

point of view. This study addresses that gap by examining the perspective of logistics firms 

on how they evaluate different fuel options, what advantages and challenges they perceive, 

and how these are affecting their decision making. This end user-focused approach provides 

valuable insight into the practical competitiveness of liquefied biogas and other fuels. 

This thesis has been conducted in cooperation with a company operating in the energy sector. 

The collaboration provided valuable industry insights, access to relevant data, and practical 

perspectives that supported the research process. For the empirical framework, the 

company’s customers were contacted to collect data, ensuring that the findings reflect real 

market perceptions and industry dynamics.  

1.2  Research Objectives and Questions 

This study’s objective is to analyze the competitiveness of biogas as a transportation fuel 

against other studied transportation fuels: diesel, biodiesel, electricity and hydrogen. 

This study’s research questions are:  

1. How does liquefied biogas compete with other transport fuels in Finland in the next 5 

years? 

2. What factors determine the competitiveness of a fuel in relation to other fuels in the 

transport sector? 

The first research question aims to explore the competitiveness of biogas by comparing it to 

other conventional fuels. This question also aims to provide insight into the potential role of 

liquefied biogas in Finland now and in the next 5 years. The second research question delves 

deeper into the competitiveness aspects. Question’s aim is to understand the overall factors 

that influence the competitiveness in the transportation industry.  

1.3  Scope, Limitations and Methods 

This study’s scope is to analyze competitiveness of liquefied biogas as a transportation fuel 

now and in 2030. Only trucks were included in the study. Finland is the territorial 
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delimitation for empirical framework. For the literature review, scientific references from 

Europe are used, since sources from Northern Europe related to the road transportation 

industry are limited. The aim is to use only the latest scientific research as theory and in the 

literature review. An exception is made in the competitiveness part, where Porter’s Five 

Forces theory is used, although being older. Porter’s Five Forces of competitiveness are 

complemented with other relevant theories and aspects of competitiveness. This study 

consists of 5 chapters. The thesis structure and chapters are illustrated in figure 1. 

 

Figure 1: Structure of the thesis 

Although Porter’s Five Forces of competitiveness is quite old framework and has gained 

some criticism from being too shallow as a standalone model and it could be further 

developed, it still includes and handles the core concepts of competition that shape 

businesses’ futures. (Danao, 2024; Gerard & Brujil 2019) In order to get comprehensive 
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theoretical framework from competitiveness, other relevant frameworks such as Peteraf’s 

(1993) Cornerstones of Competitive Advantage are applied on top of Porter’s Five Forces. 

The thesis analyzes Finland, which is why it is essential to consider country-specific 

conditions. For this purpose, Michael Porter’s (1990) “The Diamond of National Advantage” 

theory is also included.  

Various methods are used in this study. First, a literature review of competition theories is 

conducted. Porter’s Five Forces framework is primarily employed, complemented by 

insights from other studies addressing related topics. Current theories, predictions and 

estimates are applied to examine the competitiveness of biogas in the road transportation 

industry from the perspective of Porter’s Five Forces: Threat of Substitutes, Threat of New 

Entrants, Buyer Bargaining Power, Supplier Bargaining Power and Competition for 

Position.  

This study uses Likert scale survey as an empirical method. The surveys are sent to the Case 

Company’s customers, who are logistics companies and end-consumers of the fuels in the 

transportation industry. Lastly, data from the empirical part is applied to the competitiveness 

theory framework, and the competitiveness of liquefied biogas as a transportation fuel is 

examined. 
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2  Theoretical Framework 

In this chapter we are going to study competitiveness theory. This chapter includes literature 

review of competitiveness theory. 

2.1  The Diamond of National Advantage 

In a world of increasing global competition, the role of nations has become more important. 

As the focus of competition turns toward producing and utilizing knowledge, nations take 

on a greater role. Highly localized processes create and sustain competitive advantages. 

Differences in nation’s culture, values, economic structures, institutions, and history all have 

effect on the competitive advantage. There are differences in nations in terms of 

competitiveness, meaning one nation cannot be competitive in every industry. A nation will 

have competitive advantage in particular industries because of its environment for those 

industries is the most forward-looking, challenging and dynamic. (Porter, 1990, 73-74) 

Competitive advantage is formed from 4 attributes of a nation that are introduced in figure 

2, the diamond of national advantage: factor conditions, demand conditions, related and 

supporting industries and firm strategy, structure, and rivalry. Each attribute and the systems 

as whole create and effect the competitiveness. (Porter, 1990, 76-77) 
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Figure 2: The Diamond of National Advantage, According to Porter (1990, 77) 

Factor conditions are factors that affect production such as infrastructure, land, resources, 

and labor. Factor conditions are created by the nation, for example by skilled human 

resources and scientific base, which are result from the nation’s education policies. The pool 

of factors is not as important as the rate and efficiency the nation or organization creates, 

upgrades and implements them in particular industries. Basic resources such as labor and 

raw-material sources offer only a small competitive advantage because companies can 

access or bypass them with global strategy or technology. In international competition, 

educated and skilled workforce alone is not enough to constitute competitive advantage. To 

gain and support competitive advantage specialized resources are needed. These industry 

specific factors are far more difficult to replicate, and they need continuous investment. 

(Porter, 1990, 77-79) 

Disadvantages in the basic factors can lead to innovations and upgrades in the company, but 

disadvantages can turn to advantages only in certain conditions. It is vital that disadvantages 

are spreading also to other nations. Therefore, innovating and preparing for the issue in 

advance will be viable in the future. For example, when there are cheap labor and raw 

materials, companies can just rest on them and often use them inefficiently. However, when 

they face a selective disadvantage, such as high land costs or labor shortages, they must 

innovate and upgrade their business to remain competitive. Ultimately Porter (1990, 77-79) 



7 
 

 

states the only way to sustain competitive advantage is to upgrade it. If a company stops 

developing and innovating, its competitors will ultimately and inevitably surpass it in the 

future. To transform disadvantages into advantages. Also, favorable circumstances need to 

be achieved elsewhere in the diamond. In order to innovate companies must have good 

domestic demand conditions and skilled labor. Companies must have domestic rivalry, 

which creates pressure to innovate and company goals must be aligned with a sustained 

commitment to the industry. Without these commitments or rivalries, companies can take 

the easy way around the disadvantages rather than use the disadvantages to develop and 

innovate their business.  

Companies gain competitive advantage through innovation, new technologies and new 

processes. Innovations within a company that create competitive advantage often address 

both domestic and foreign needs. Innovations that are only concerned with local markets can 

decrease international competitiveness. A strong national market with high volumes can 

draw companies' focus exclusively on domestic markets, diverting their attention from 

global commercial opportunities. In the twenty-first century, the role of innovation will be 

more significant. (Farida & Doddy, 2022) 

Demand conditions refer to the nature of demand for industry’s products or services in 

company’s demand market. The composition and type of the domestic market usually have 

a huge effect on how companies respond and perceive buyer needs. Domestic demand 

provides companies with a clearer understanding of emerging buyers’ needs in advance. 

Early warning indicators from local buyers can give companies information about emerging 

global market trends. Generally, if the company is exporting its values as well as products, 

companies can anticipate also global trends better from local demand. Additionally, 

demanding domestic buyers who push companies to innovate quickly can enhance a nation's 

competitive advantage. Demanding buyers put pressure on companies to meet higher 

standards, improve, innovate and upgrade their business, which will increase the 

competitiveness of nation or company in global markets. Such as the factor condition, 

demand conditions provide advantages to companies by forcing them to respond to 

challenges and demands. The size of domestic demand is not as important as the character 

of domestic demand. (Porter, 1990, 79-80) 
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Related and supporting industries refer to the presence or absence of internationally 

competitive supplier industries and associated sectors within a nation. In downstream 

industries, domestic-based suppliers can use different ways to create advantages 

The suppliers deliver the most cost-effective inputs in an efficient, rapid, early and 

preferential way. More significant is the advantage that the related and supporting industries 

are bringing to innovation and upgrading via close working relationship. Suppliers and end-

users that are located close to each other have possibility to gain advantage from short and 

fast communication, rapid and continuous flow of information and an ongoing exchange of 

innovations and ideas. Companies can guide their suppliers’ technical work and use them 

for testing research and development, helping innovation and technological progress happen 

faster. (Porter, 1990, 80-81) 

The nation’s companies profit the most from their suppliers when they operate globally. It 

is not viable for companies or countries to create suppliers that are dependent only on 

domestic industry and unable to serve foreign companies. A nation does not need to be 

competitive in all supplier industries in order to gain competitive advantage for its 

companies. Companies can easily source materials, components or technologies abroad, 

without any major effects on innovation or performance on the industry’s products. 

Competitiveness in domestic markets can provide similar benefits. Information flow and 

technical interchange can speed the rates of upgrading and innovation. Local related 

industries can also increase the chances of companies adopting new skills and offer a pool 

of entrants with new perspectives on competition. (Porter, 1990, 80-81) 

Firm strategy, structure, and rivalry refer to the national conditions that determine how 

companies are organized, established, and managed, and also the characteristics of domestic 

competition. There is no managerial system that would be universally appropriate. 

Competitiveness arises from the alignment of management practices and organizational 

models favored within a country with the resources and factors that provide a competitive 

advantage in the industry. Depending on the factors, successful international companies can 

be anything from a small company which is operated like extended family, to a huge 

company with strict hierarchy. There are also differences between countries between goals 

and what the companies seek to achieve. Company goals and aims reflect the characteristics 

of national capital markets and managerial compensation habits. (Porter, 1990, 81-82) 



9 
 

 

Individual motivation for working and expanding skills are also important for competitive 

advantage. In any nation, outstanding talent is a scarce resource. A nation’s success depends 

significantly on talented people’s choices such as education, workplace, commitment and 

effort. Goals and values that are set by nation’s institutes for individuals and companies, and 

assigned to specific industries, influence the flow of capital and human resources. This, in 

turn, will directly affect the competitive performance of certain industries. Nations are 

usually competitive in operations that people admire or depend on in their country, such as 

banking, pharmaceutical and agriculture.  (Porter, 1990, 81-82) 

The presence of strong local rivals is a final factor to the persistence and creation of 

competitive advantage. Porter (1990) also states that “Among all the points on the diamond, 

domestic rivalry is arguably the most important because of the powerfully stimulating effect 

it has on all the others.” It can be thought that domestic competition leads to repeated work 

and therefore limits companies from gaining economies of scale. Proper solution for this is 

to embrace one or two national champions, who have the scale and strength to tackle foreign 

competitors, and guarantee them the needed resources, with government’s support. 

However, usually these national champions are not competitive, although they are strongly 

embraced and protected by their government. In several major industries with only one 

national competitor, such as aerospace and telecommunications, government intervention 

has significantly distorted competition. (Porter, 1990, 81-82) 

Dynamic improvement, which is single handedly driven by domestic rivalry, is far more 

crucial than static efficiency. Also, domestic rivalry creates pressure on companies to 

improve and innovate, just like any other rivalry. Local rivals pressure each other to lower 

costs, improve service and quality, and create new processes and products. In contrast to 

rivalry with foreign firms, which are usually analytical and detached, local rivalries tend to 

go beyond pure economics and business competition, and they can become intensely 

personal. Domestic rivals are engaged in an ongoing competition over market share, talent, 

technological excellence, and perhaps most importantly, for “bragging rights”. Company’s 

success proves to other domestic rivals that advancement is possible, and it often attracts 

new competitors to the industry. Geographic concentration magnifies domestic rivalry. 

When competitors are in the same nation, they both have the same opportunities and 

difficulties, that cancel out the advantage of simply being in more favorable nation. This way 

companies are forced to create more sustainable advantages. Competing domestic rivals help 
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ensure transparency in securing government support. Companies are less likely to rely on 

government contracts or slow industry protection. Furthermore, competition among 

domestic rivals helps promote transparency in obtaining government support. Companies 

are less likely to depend on government contracts or gradual industry protection. Instead, 

they are more likely to seek and gain from helpful government support, such as assistance 

in accessing foreign markets and investments in specialized education or other strategic 

resources. (Porter, 1990, 81-82)  

Domestic rivalry can also pressure domestic companies to look for global markets. This can 

occur when there are economies of scale, prompting competitors to look to foreign markets 

to achieve greater efficiency and higher profitability. Developed strong companies that have 

been competing in domestic markets are well prepared to succeed in markets abroad. (Porter, 

1990, 81-82) 

2.2  The Cornerstones of Competitive Advantage.  

Peteraf (1993) introduced that there are four conditions that must be met in order to 

companies gain sustained above-normal returns, or in other words gain competitive 

advantage. These factors are: Resource Heterogeneity, Ex-Post Limits to Competition, 

Imperfect Mobility, Ex-Ante Limits to Competition, which can be seen in Figure 3.  (Peteraf, 

1993) The definition of “rent” has been changing and in modern day “rent” means profit, 

surplus or contribution. (Stratford, 2023)  
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Figure 3: Cornerstones of Competitive Advantage, According to Peteraf (1993) 

 

Heterogeneity 

Companies in the industry have different productive factors such as resource bundles and 

capabilities. In other words, companies have heterogeneous resources, from which some are 

superior to others. Companies that have endowed these resources have a better opportunity 

to perform better economically and/or satisfy customers. Heterogeneity suggests that 

varying capabilities enable companies to compete in industry and at least breakeven. 

Companies with marginal resources can only expect to breakeven and firms with additional 

resources will earn rent. There are two types of rents that she introduces: Ricardian rents and 

Monopoly rents. (Peteraf, 1993) 

Ricardian rents 

Ricardian resource picking rents means purchasing resources from strategic factor market 

for less than their marginal productivity (Lim et al. 2013). Assumingly companies that 

possess these superior resources have lower costs than others. Heterogeneity in an industry 

may indicate the presence of limited superior productive factors. These may be quite fixed 
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factors that can’t be expanded or at least expanded rapidly. Therefore, these low costs firms 

can be insufficient to meet the demand, regardless of how high the equilibrium price is. High 

prices may motivate other less efficient firms to enter the market. In equilibrium industry 

demand and supply are in balance. In this situation high-cost firms break even and low-cost 

firms with superior productive factors earn supranormal profits. Key to Ricardian rents is 

that the superior resources will remain limited in supply. Also, efficient companies can keep 

competitive advantage only if their resources can’t be mimicked by other companies or 

expanded freely. If this is not the case, increased efficient production will shift the supply 

curve out, equilibrium price will drop, and only normal returns will be earned by producers 

that are efficient and homogenous. (Peteraf, 1993) 

Few companies have access to superior resources in Finnish transportation industry, since it 

is dominated by few companies. For example, Neste operates Finland’s largest oil refinery 

in Porvoo, which also produces biofuels, while Gasum is the leading biogas producer in the 

Nordics, with 19 biogas plants across the region. (Gasum 2025, Neste 2025c.) These 

factories and sourcing are hard to replicate, but they cannot be rapidly expanded or imitated, 

which are key conditions for Ricardian rents. Finland also has quite a lot of biomass 

resources in from forest and agriculture, giving early access domestic feedstock users 

potentially lower costs. These are examples of limited superior productive factors in Finnish 

road transportation industry. In addition, the distribution stations and their locations, existing 

players in the market are likely to already placed their distribution stations to the best places 

or superior productive places that are hard to win over from newcomers, regardless of the 

fuel type. 

Monopoly rents 

In contrast to Ricardian rents, monopoly rents are result from intentional output restrictions, 

not from a shortage of resources. In monopoly models, heterogeneity may be result from 

regional competition or product differentiation. It may reflect localized monopoly and 

uniqueness or presence of mobility barriers in the industry which differentiates company 

groups from another. (Caves & Porter, 1977). There are different monopoly models, but they 

all have the same supposition that companies in favorable position are facing downward 

sloping demand curves. Companies then maximize their profits by intentionally limiting 

their output to same as competitive levels. These are models of market power. Unlike in 

Ricardian models, firms consider the behavior and position of their rivals as a strategy. 
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(Peteraf, 1993) In Finland transportation fuel industry is dominated by few companies. This 

is partly due to the fact that mass production, sourcing and distribution need large 

investments, creating high entry barriers and giving concentrated firms structural advantage. 

These market conditions could have potential for monopoly rents. For this purpose, Finland 

has done a Competition and Consumer Authority, which responsibility is to monitor that 

markets operate as efficiently and fairly as possible for the benefit of the economy and 

consumers, limiting monopoly rents in Finland. (KKV 2025)  

Ex-post limits to competition 

Sustain-d competitive advantage requires that the condition of heterogeneity is preserved, 

regardless of the nature of the rents.  The rents will be fleeting, if likewise, the heterogeneity 

is a short-lived phenomenon. Since strategists are mostly concerned about rents over a long 

period of time, heterogeneity condition must be relatively lasting to add value. This will 

happen only if there are also ex-post limits to competition. This means that after a firm is 

earning rents in a superior position, there must be forces which are restricting the competition 

for those rents. Competition may decrease rents by increasing the supply of rare feedstock 

and resources. Furthermore, it undermines a monopolist's attempts to limit competition. Ex- 

post competition makes the industry's supply curve more flexible and decreases Ricardian 

rents. Ex-post competition also decreases monopoly rents by increasing output or by making 

individual demand curves more elastic. Resource-based work has focused on two critical 

factors, which are limiting the ex-post competition. These are imperfect imitability and 

mobility. Substitutes are reducing rents by switching the demand curve more elastic. 

Substitutes are also one of the Porters (1980) classic “Five Forces”.  (Peteraf, 1993) 

Imperfect imitability  

Imperfect imitability leads to uncertainty in other firms, regarding the causes of efficiency 

differences. It also prevents other firms from knowing exactly what to imitate or how to 

approach it. This coupled with non-recoverable costs, limits the imitative activity and guards 

the condition of heterogeneity. (Peteraf, 1993) There are different ways to prevent 

imitability, such as property right to scarce resources, information asymmetries, reputation 

and economies of scale (Rumelt, 1987). In Finnish road transportation industry, there are 

economies of scale especially in diesel and biogas as mentioned previously. Also, these 

include scarce resources that might be hard to imitate such as large distribution networks 
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and production factories. Older and larger players in the industry are also likely to have 

already gained positive reputation in the industry. These could also affect the imitability in 

road transportation industry.  

Imperfect mobility 

Resources are perfectly immobile if they can’t be traded. For example, these can be resources 

with bookkeeping feasibility issues or highly specialized resources that have no other use 

outside the organization. (Peteraf, 1993) Highly specialized resources may introduce non-

recoverable costs, since they cannot be resold, therefore these costs can increase the exit 

factors from the industry. Also, there can be some cospecialized assets that must be used in 

conjunction with one another, or they may have higher economic value, when used together. 

Imperfect mobility can also happen if assets have no other equivalent uses or at least one of 

the assets is firm specific. Imperfect mobility can also mean exceedingly high transaction 

costs for the resource. (Peteraf, 1993, Rumolt, 1987) Since imperfect mobile resources 

cannot be treated or they are less valuable to other users, they can be used to gain sustainable 

competitive advantage. Peteraf (1993) refers to opportunity cost that the imperfect mobility 

creates. This means the value of the resource to the person who values it second most. The 

difference between the value of the resource for the firm and its resource costs are also a 

form of rent. This alone does not generate sufficient competitive advantage and therefore 

also monopoly or Ricardian rent must be generated. (Peteraf, 1993) A specialized factory 

cannot be as productive as without the firm. The firm and its specialized resources work 

together as long as the resources stay with the firm, and the profits are shared internally. This 

way, they make imperfect mobility a necessary condition for sustaining competitive 

advantage. Imperfect mobility is also important part of the cornerstones of competitiveness, 

because these kinds of resources are hard to imitate. (Peteraf, 1993) 

Large production plants, such as Neste’s oil refinery in Porvoo, are likely highly specialized 

and capital intensive. These kinds of assets have very limited alternative use, which creates 

high exit barriers. Theoretically these could also be sold to other suppliers within the industry 

but again specialization and high capital expenditure might complicate it. Smaller assets 

such as filling stations could be transferred more easily as their product type and function 

would remain quite the same: diesel distribution station would still be selling diesel, but just 

someone else’s diesel. This means that distribution stations’ resale value is quite close to 

their value in use and does not generate imperfect mobility. Also there has been discussion 
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in the literature that also the distribution could be reused to different fuel such as using gas 

(methane) distribution system also for hydrogen in the future with only a few modifications. 

(Fang et al. 2024; Sargent, M. & Sargent, P. 2024) This is exactly what Finnish transmission 

system operator Gasgrid is developing and researching (Gasgrid 2025). Wesseler & Dusan, 

(2016) also point out that biofuels could be imported from other countries outside of Europe, 

because production costs could be lower, assuming that transportation costs would remain 

relatively the same. There are also various alternatives available in the road transportation 

industry, including not only different suppliers but also alternative fuels such as biodiesel, 

biogas, and electricity. In addition, hydrogen is emerging as a new option. 

Taking these factors into account, imperfect mobility primarily concerns large, highly 

specialized assets that have limited alternative uses and high exit barriers. In contrast smaller 

assets are more easily transferable and growing availability of different subtitles with 

possibilities to repurpose existing infrastructure may reduce resource immobility and erode 

such rents over time. 

Ex-ante limits to competition 

Last part of cornerstones of competitiveness are the ex-ante limits to competition. This 

means that there needs to be limited competition for superior resource position. If there is 

not limited competition, companies will use resources to establish this superior resource 

position and therefore the increased price for this position will cancel out the above normal 

returns. Therefore, only companies with good fortune or excellent foresight could acquire it 

in the absence of competition. (Peteraf, 1993) Limited competition can be happening from 

economies of scale in road transportation industry in Finland, as capital requirements for 

these superior resources. Also, access to feedstock for production can be a limiting factor, 

because suitable raw material such as agricultural biomass for biofuels is scarce. These 

superior resources influence production costs and thereby affect potential rents. In addition, 

prime distribution locations can be limited. Entering highly competed location is not 

advantageous unless a company can offer lower prices or other added value to gain 

customers. Furthermore, environmental rules and regulations can affect and limit the 

competition in locations for production and distribution. (Wesseler & Dusan, 2016) 



16 
 

 

2.3  Threat of New Entrants 

Threat of new entrants refers to risks that the newcomers bring when they are coming into 

the market. New entrants bring new capacity, and they often desire to gain market share and 

substantial resources. Companies that are diversifying through acquisition into the industry 

from other markets can often cause shake-up from the leverage of their resources. The 

effectiveness of the threat of entry depends on the barriers that are present as well as the 

reactions from the existing competitors. If barriers to enter the market are high and reactions 

for the newcomers are serious then there is not a serious threat of entering. (Paksoy et al. 

2023; Porter, 1979) 

There are six main sources of barriers to entry. The first is the economies of scale. These are 

economies that limit entry by pressuring and forcing the newcomer to either come in with 

large scale or to accept the cost disadvantage, and therefore settle for a smaller market share. 

Economies of scale can also be hurdles in distribution, financing, utilization of the sales 

forces and almost in any other part of business. Ferrari et al. (2024) Studied three different 

types of biogas production: localized upgrading for biofuel use, district upgrading for biofuel 

use and district upgrading with grid injection. Upgrading refers to the process that follows 

biogas production. Biogas, which consists mainly of methane along with other gases, 

primarily carbon dioxide, is purified during upgrading to produce biomethane. Biomethane 

achieves purity of around 96% of methane and that is then sold and used. (Das et al, 2022) 

In Ferrari’s et al. study they found out that especially the two district scenarios offer a 

significant benefit for economies of scale in terms of production and its capacity. Similarly, 

Skovsgaard & Jacobsen (2017) argue that economies of scale are a basic character in biogas 

production, which is result from regulations. Economies of scale were also found in biogas 

production investment costs from Nielsen and Hjort-Gregersen (2002). In overall 

transportation industry Rodrigue (2024) points out that centralization and concentration of 

distribution are basic characteristics and economies of scale often lead to centralization of 

network structures and to concentration of economic activities. 

The second barrier is the product differentiation. Brand identification creates an entry barrier 

by pressuring new entrants to use a lot of capital expenditure to overcome customer loyalty 

to other companies. Factors such as advertising, being first in the industry, customer service, 

and product differentiation are key factors in fostering brand identification. (Liu & Zhang 
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2013; Porter, 1979) Switala & Lukasiewicz (2021) studied correlation between brand equity, 

image, awareness, and competition. They used empirical methods to study decisions and 

activities of companies specializing in road freight transport. They found out that there is a 

strong brand identification in the transportation industry that may also help with sustaining 

competitive advantage. Also, Switala et al. (2018) found out in their study that there is a 

positive correlation between brand awareness, brand image and brand equity in logistics 

service provider industry, but the dependencies are quite weak. From these two, brand 

awareness had a greater coefficient of 0,319. Research was done for 100 logistics enterprises 

in EU. There is no classic product differentiation in one fuel type. There might be some 

differences in the quality of the fuel, but those will be covered later in the competition for 

position chapter. Within the road transportation industry, there are different types of fuels 

available, but most of them are still in the developing stage, except for diesel. (Osorio-Tejada 

et al. 2015). 

Third barrier is the Capital requirements. In order to compete in the industry or in the market 

new entrants need to invest large financial resources. This barrier strengthens if the capital 

is needed for research and development or unrecoverable expenditures in upfront 

advertising. Capital is necessary for fixed facilities, customer credit, and inventories, but also 

for absorbing start-up losses. The capital requirements and its barrier’s effectiveness depend 

on different markets. (Lim et al. 2021; Porter 1979) Distribution infrastructure and 

promotional activities can be costly and therefore entry barrier to the transportation industry 

rises. (Flyvbjerg, 2002). Capital requirements for biogas plants are significant as are their 

operating costs, which increases the entry barrier. (Iotti & Bonazzi 2016; Bourdin et al. 2025) 

Also, alternative fuel hydrogen has a high capital requirement for production. (Ahang et al. 

2025) Both biogas and hydrogen production costs have been declining because of 

technological development.  

Fourth barrier is the cost disadvantages independent of size. Companies that are already in 

the market may have cost advantages that are not available to new entrants, regardless of 

what their size or attained economies of scale are. These advantages can be results from the 

effects of learning and experience curves. These include aspects that the company has 

gathered and learned during the time in the market, and which the newcomers may not know 

yet. Proprietary technology, assets purchased, best raw material sources, and favorable 
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locations can be examples from the learning and experience curves. Also cost advantages 

can sometimes be gained through legal aspects, such as patents. (Porter, 1979) 

In transportation industry favorable locations can be seen as a cost disadvantage independent 

of size (Rodrigue 2024). This includes both filling stations and also production plants, 

especially in biofuels. These large factories may also need to compete with other land users 

such as agriculture in addition to transportation industry’s other competitors. Alternative fuel 

production, such as biogas and hydrogen, need to take raw material sources more into 

account. Biogas plant requires a lot of feedstocks. Biogas can be produced from sources such 

as landfills, sewage treatment plants, and the processing of organic industrial waste streams. 

The availability and supply of these feedstocks must be carefully considered when planning 

a biogas plant. Hydrogen production needs a lot of electricity, which’s supply needs to be 

taken into account. (Hussein 2015; Panja & Wood 2022) Traditional diesel and gasoline 

have a strong and mature supply chain especially in Northern and Middle Europe (Lo Storto 

& Evangelista, 2023) and therefore it does not have these kinds of problems. Also, some 

parts and components that are used in the transportation infrastructure can be hard to get and 

their supply is limited. (Rodrigue, 2024) 

Fifth barrier is access to distribution channels. Distribution channels are important part of 

the supply chain and the market. The more closed and limited the wholesale and/or retail 

channels are, the tougher the entry of newcomers is. Close interactions and co-operation with 

suppliers and distributors also strengthen the barrier. Sometimes the barrier can be so high 

that there is no room in distribution channels, then the newcomers need to create their own 

distribution channels. This also increases the initial investment and capital requirements. 

Last barrier is the government policy. Governments can limit or even close the entry to 

industries. These controls can be licensing requirements and limitations of access to raw 

materials. The government can also control the industry indirectly via pollution standards 

and safety regulations. (Porter, 1979) 

Distribution channels in road transportation industry basically mean refueling stations. 

Stations need to be strategically placed in terms of supply to the station and demand. 

(Rodrigue 2024) At the moment distribution for fossil fuels, such as gasoline and diesel, are 

at excellent shape especially in Northern and Middle Europe (Lo Storto & Evangelista 2023), 

which increases the entry barrier for other fuels. For natural- and biogas, the distribution and 

infrastructure has been developing a lot in the past years. (Osorio-Tejada et al. 2015) For 
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other alternative fuels the distribution channels are not yet quite advanced. For example, now 

infrastructure and production costs remain the key issue with distribution of hydrogen and 

other e-fuels. Torkayesh & Venghaus (2024) and Rennuit-mortensen et al (2023) both point 

out that existing distribution infrastructure could be used in the future for other alternative 

fuels also. Electrical trucks face issues with recharging time and also their infrastructure is 

not yet so advanced. (Osorio-Tejada et al. 2015) Strong distribution channels for fossil fuels, 

and mediocre distribution channels for natural- and biogas strengthen the entry barrier for 

other fuels.  

In transportation industry governments policies and regulation can have a significant impact 

effect on the character and performance of the industry. Agencies may exert control on entry 

and exit, controlling which firms, what price, and to which markets transportation services 

can access. Environmental regulations vary by government and affect the operation of 

transportation infrastructure. Also, government can be seen as a primary source of funding 

in some cases in the transportation industry. Transportation and energy infrastructure are 

usually interdependent and disruption or development in one may have also similar 

consequences in the other. (Rodrigue, 2024) 

There are also policies being implemented to support alternative fuel usage, such as 

emissions reduction for heavy duty transport by European Union before 2040 (Genovese et 

al. 2025). Additionally, governments are promoting naturals gas usage on vehicles, which 

similarly helps biogas infrastructure and distribution to develop (Osorio-Tejada et al. 2015). 

2.4  Bargaining Power of Suppliers and Buyers 

Suppliers can have great bargaining power in the industry. Suppliers are companies that 

supply the industry with goods to help industry and businesses operate (Anon 2014). 

Bargaining power can be exerted by rising prices or reducing the quality of purchased goods 

and services. Powerful suppliers can use these ways to reduce the profitability in the industry 

and also expel companies that cannot recover from these cost increases. Likewise, customers 

can force the prices down, and demand better quality. This can result to competition between 

companies, which will reduce the profits in the industry. (Porter, 1979) 
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The bargaining power of suppliers and buyers depends on several factors. A supplier group 

holds strong power if it is dominated by a few key companies that are more concentrated 

than the industry they sell to. Supplier power is also high when their products are unique or 

differentiated, or when they have established switching costs. Switching costs are fixed costs 

that buyers are facing when changing suppliers. These switching costs arise when buyers are 

tied to specific suppliers due to product specifications, specialized equipment investments, 

or learning requirements. Additionally, switching costs increase if the supplier’s 

manufacturing lines are directly connected to the buyer’s production lines. Supplier power 

is further strengthened when they do not have to compete with alternative products in the 

industry and when they pose a significant threat of forward integration, allowing them to 

resist improvements in purchasing terms by the industry. Furthermore, if the industry is not 

a crucial customer for the supplier group, the supplier wields greater bargaining power. 

Conversely, when the industry is an important customer, supplier power diminishes, as 

suppliers are more inclined to protect the industry through competitive pricing and support 

activities. (Paksoy et al. 2023; Porter, 1979) 

In the road transportation industry, products are not unique or differentiated when referring 

to a single fuel type, for example, diesel is diesel regardless of which filling station it is 

purchased. However, there are differences between the fuel types. Switch costs can be high, 

for example if transportation companies want to change from diesel powered truck to biogas 

truck. On the other hand, operation costs are lower in biogas trucks and therefore switch 

costs can be turning to gains in long term. (Smajla et al.) From a switching cost perspective, 

suppliers hold considerable or moderate power in this context due to the need for specialized 

equipment investments (such as trucks designed for specific fuel types) and the initially high 

switching costs, which may decrease over time. 

The transportation industry is crucial for the customer in terms of distribution, since 

transportation companies cannot operate without fuel. Similarly, distribution is crucial to the 

supplier, if it is their main source of sales. In road transportation industry there are usually 

two options: multi-sourcing and single sourcing. Single sourcing has several advantages over 

multi sourcing, such as lower costs due to economies of scale, lower managing effort and 

close relationships with suppliers. Therefore, single sourcing is often used in practice. (Shin 

et al. 2000) Hebisch et al. (2022) point out that in situations where the number of contracted 

suppliers is predetermined, buyers are still holding bargaining power. This power can be 
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exercised by researching alternative suppliers and using that information as leverage to 

secure better prices and/or services. There also may be players in transportation industry that 

sell various fuel types and therefore they are not so dependent on one fuel type sales. 

Suppliers’ bargaining power is decreased if company provides only one type of fuel and 

therefore, they need to compete with other fuel types and their suppliers.  

In arising alternative fuels, supporting activities can be seen within industry, as these markets 

often face a situation where vehicles are not purchased due to a lack of infrastructure, and 

infrastructure is not developed because there are too few vehicles using the fuel.. (Genevese 

et al, 2025; Smajla et al, 2019) Related and supporting industries are also one cornerstone of 

competitiveness, as mentioned before, and their input can have positive impacts on the 

industry. Therefore, suppliers and sellers need to cooperate in order to develop their industry, 

especially in the developing alternative fuel industries. 

By 2050 biofuels that include biogas are evaluated to four-fold its demand as transport fuels 

according to World Council (2011). In the same study it is estimated that other fuels that 

include electricity, hydrogen and natural gas will increase six to seven-fold. This will reduce 

the supplier’s bargaining power for a period of time. Biogas’ sector is still in a developing 

phase and at the moment there are only few suppliers, so the bargaining power is moderate 

at the moment. In the future when the sector grows, more suppliers can be seen to come into 

play, which will decrease the bargaining power. (IEA 2022b) 

Electric vehicles have high production costs and technologies are constantly developing. 

These are reducing the suppliers’ bargaining power. In the future bargaining power can be 

seen to decrease, because new suppliers and technology developers are increasing. (IEA 

2022b) On the other hand also filling stations are estimated to increase their number 

(Energiavirasto 2025). This gives electricity suppliers more room to act and therefore 

competition with other suppliers can reduce and supplier bargaining power can increase in 

this perspective. 

Hydrogen powered vehicles remain uncommon in Finland. It has been estimated that 

hydrogen will play vital role later in the future somewhere between 2030-2050. Bargaining 

power depends on the technological development of hydrogen powered vehicles. If the 

IEA’s (2022b) projections materialize and hydrogen achieves about a 20 percent market 

share in the industry, there will be a strong demand for hydrogen. More demand could lead, 
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for example to more suppliers coming to play, which would lead to reduced supplier 

bargaining power.  

A buyer group holds strong bargaining power if it is concentrated or makes large-volume 

purchases, especially in industries with high fixed costs, where maintaining full capacity is 

crucial. Buyer power is also high when the products they purchase are standardized or 

undifferentiated, as this allows them to easily switch between suppliers. Additionally, if a 

significant portion of a product's total cost comes from a single component, buyers tend to 

negotiate for the most favorable prices. However, when the industry's product represents 

only a small fraction of the buyer's overall costs, price sensitivity decreases. Profitability 

also influences buyer power, because low-profit buyers are highly motivated to lower 

purchasing costs, whereas high-profit buyers are less price-sensitive unless the component 

constitutes a major portion of their costs. (Porter, 1979) 

Buyer bargaining power in road transportation industry is increased by undifferentiated 

products and therefore buyers can switch easily between suppliers, especially in diesel and 

gasoline products, since their distribution is comprehensive and there are many filling 

stations and suppliers to choose from. (Lo Storto & Evangelista 2023). In developing 

alternative fuels, the switch may not be so easy to do, since distribution infrastructure is not 

yet so well-developed and widespread in European Union (Hoffelner et al 2025; Smajla et 

al. 2019).  

There are about 100 biogas stations in Finland at the moment. The stations are mainly located 

in Southern and Central Finland in larger cities. (Gasum 2025c) This limited market presence 

reduces buyers bargaining power at the moment.  Biogas will reach its peak as a 

transportation fuel between 2030 and 2050 according to IEA (2022b). For that period of time 

the buyers bargaining power would increase due to demand and use growth. At the moment 

biogas market in Finland is seen demand-driven and larger biogas volumes are needed for 

economically sustainable business model. Therefore, the buyer bargaining power can be seen 

high, but buyers and sellers need each other to grow the market. (Nordic energy 2010) 

Development and demand for electrical vehicles is estimated to increase in the future. New 

car models and developments in vehicles can be seen to increase the competition among 

manufacturers. (Fortum 2025; IEA 2022b) This will result in increased buyer bargaining 

powers in the sector. Hydrogen is at the moment in developing phase, but it will increase to 
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play vital role especially in the heavy-duty transport sector. (Fortum 2025; IEA 2022b) 

Therefore at the moment buyers bargaining power is negligible, but in the future if the 

development goes according to estimates, high demand and use of hydrogen will increase 

the bargaining power.  

Jacyna & Wasiak (2015) conducted a case study about types of costs in road transport, where 

they studied 4 types of different vehicles, with different costs, years of production and fuel 

consumption. All of the vehicles where heavy-duty vehicles and had two or three axles. All 

of the vehicles used diesel as a fuel. In the study Jacyna & Wasiak (2015) found out that fuel 

costs are 52-55% of the costs related to vehicle and 30-40% of the total costs, when including 

also road fees and driver labor costs. Road fees, such as tolls may not be used in every 

transportation, especially in domestic transportation, which increases the share of fuel costs 

in total costs. Finnish transportation and logistics association SKAL, reports a bit smaller 

share for fuel cost at 23,6 % of total costs. Largest cost category is the labor costs for drivers. 

(SKAL 2025) Hoffelner et al. (2025) evaluated economic benefits of diesel, LNG and 

electric trucks in different energy price scenarios. Electric vehicles have cheaper fuel costs 

per unit, but their energy consumption is high, which still makes fuel costs a significant share 

of total costs. LNG trucks on the other hand have a different situation. Their fuel costs are 

the greatest, but their energy efficiency drives down the fuel costs. Similarly, this leads to 

the same conclusion, that fuel costs are also significant in LBG trucks. Overall, this single 

fuel costs component constitutes for a significant portion of total costs and therefore 

according to Porter (1979) this results to price sensitive buyers and buyer bargaining power 

decreases.  

The importance of the industry's product to the buyer's final offering further affects buyer 

power; if the product is essential to quality and performance, buyers are less price-sensitive 

to avoid potential losses due to malfunctions or poor customer perception. Similarly, when 

an industry’s product does not offer direct cost savings to buyers, they tend to be more price 

conscious. However, if the product provides significant financial benefits over time, buyers 

prioritize quality over price. Buyer power is further amplified when buyers have a credible 

threat of producing the industry’s product in-house. (Paksoy et al. 2023; Porter, 1979) While 

strong buyer bargaining power negatively impacts supplier profitability, customers do not 

always leverage this power. Studies suggest that establishing stable relationships aligned 
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with a customer's strategic goals can mitigate the negative effects of buyer dominance 

(Zheng et al., 2024; Pan et al., 2020; Chang et al., 2022). 

Transportation and energy infrastructure are usually interdependent and the relationships 

between transportation companies and producers need to be aligned in order to develop their 

industry (Rodrigue, 2024; Smajla et al. 2019). This could indicate that their buyers and 

suppliers are not fully leveraging their power. In Finland there are 26 Liquefied Natural-

/Biogas stations (Terragas 2025). majority of these are owned by Gasum with 19 stations 

(Gasum 2025a). Second largest distributer is St1 with 5 LBG stations. Both St1 and Gasum 

sell only biogas in their stations. (Airaksinen 2024; St1 2025) Since LBG market distribution 

is dominated by few companies’ supplier bargaining power is increased. Closest substitute 

for biogas would be natural gas, but since it is not available in Finland for transportation 

industry, lack of differentiation increases the supplier bargaining power. Gasum focuses on 

their strategy to sell natural gas and biogas in both liquefied and compressed forms (Gasum 

2025a). This specialization suggests that logistic buyers are particularly important to the 

company in the Finnish market. According to Porter (1979), this reliance on customers 

indicates a strategic effort to protect and develop the industry through reasonable pricing and 

continued market investment. As a result, the bargaining power of suppliers remains 

relatively low in this context. 

2.5  Threat of Substitutes. 

Substitute product is a product that serves the same need as the industry’s product but it 

comes from outside the industry (Gupta et al. 2021). Example for substitute products can be 

sugar and high-fructose corn syrup (Porter 1979). Implementing ceiling prices on substitute 

products limits the potential of an industry. Unless the industry can upgrade the quality or 

differentiate the products, the industry will suffer in earnings and growth. The more the 

prices are lower for the substitute, the more the industry will struggle with potential profits.  

(Porter 1979) If the substitute is cheaper, better or more efficient, the customers are more 

likely to switch the product. (Gupta et al. 2021) Substitution products that are subject to 

trends that improve their price performance against the industry’s product or products that 

are produced by high profit earning industries deserve the most attention strategically from 
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the industry or company. If major price reduction or performance improvements happen in 

their industries substitutes can often come to markets rapidly. (Porter 1979) 

For long distance transport only mature and viable alternative for diesel is LNG or LBG at 

the moment. (European Commission, 2013) From literature there where couple of alternative 

fuels found that could be substitutes for LNG and LBG in the future: biodiesel, hydrogen, 

bioethanol and electricity. Natural gas has been available for distribution in road 

transportation for a while, but not in high-scale yet. The use of natural gas has been 

encouraged by the European Union and several national governments, primarily due to the 

existing pipeline and distribution infrastructure, as well as efforts to reduce dependency on 

oil. Similarly, these gas pipelines and distribution infrastructure can be used for biogas also, 

since the only difference between these is the production method. In Finland, only LBG is 

available for transportation use at the moment. Bioethanol and hydrogen are not yet properly 

available for use, because of problems with availability. (Osorio-Tejada et al. 2015) Since 

these fuels are not yet on entered the market, they may have some entry barriers to overcome. 

At the moment, liquefied gas trucks using natural gas or biogas are more expensive to 

purchase than conventional diesel trucks. Still, various studies show that operational costs 

for these liquefied gas trucks are cheaper than for diesel trucks, and therefore payback time 

can be reached in couple of years (Hoffelner et al. 2025; Osorio-Tejada et al. 2015; Smajla 

et al. 2019). This is mainly due to the lower fuel costs. In addition to operational expenses, 

emission costs are much lower for gas trucks compared to conventional diesel trucks, with 

biogas trucks achieving an even greater reduction in emissions costs. (Genove et al. 2025) 

Group of alternative fuels, e-fuels are fuels that are produced with renewable energy 

powered electrolysis and carbon capture, also known as Power-to-X or P2X technologies 

(Ausfelder & Wageman, 2020). E-fuels include synthetic methane, methanol, ammonia and 

hydrogen, which can be used in gaseous or liquefied form similarly to methane in natural- 

and biogas. (Genove et al. 2025) These E-Fuels offer a great reduction on emission and they 

are compatible with current fuel infrastructure (Torkayesh & Venghaus, 2024; Rennuit-

mortensen et al, 2023). E-Fuels can play critical role in long-term zero-emission strategies 

and targets. Even though e-fuels are promising technologies they face problems with 

production and infrastructure costs and therefore they are not yet widely used. (Genovese et. 

al, 2025). There have been some discussion and analysis about the use of existing gas 

distribution network for hydrogen transportation in the future. In theory this could be done 
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by blending it to natural gas and with few technical changes, but more research needs to be 

done. Hydrogen transportation in existing gas distribution network have faced issues, for 

example with pressure and temperature differences and leakage risks and challenges. (Abbas 

et.al, 2021; Raj et.al, 2024; Uilhoorn, 2009) Also e-fuels such as methane, ammonia, and 

methanol are compatible with current fuel infrastructure and existing vehicle technologies. 

(Genove et al. 2025) There are also some hybrid options studied and developed, such as 

hydrogen-electricity motor. (Di Ilio et al. 2021) It is also estimated that e-fuels would be 

eventually cheaper than other fuels, but it requires cheap electricity prices. Declining diesel 

prices are also a threat for all the alternative fuels. (Osorio-Tejada et al. 2015) 

2.6  Competition for Position 

Existing competitors are also competing with one another in the industry. This is usually 

done via price competition, product introduction and advertising for example. Competition 

for market is a constant factor in most of the industries. Lack of differentiation in the 

products, high exit barriers such as specialized assets and management loyalty to a particular 

business and diverse strategies and vision in different companies keep the competition 

ongoing. (Liu & Zhang 2013; Porter 1979)  

With in the road transportation industry there is a lack of differentiation which increases the 

competition for position. This is due the fact that you need certain fuel for certain types of 

trucks. Alternative fuels are available, but once a truck is purchased for a specific fuel type, 

switching to a different type is not easy. One option is to switch suppliers and try to achieve 

savings through fuel price differences. In this relatively homogeneous industry, competition 

is influenced by additional factors, such as added value on customer service and overall good 

user experience. Also, there might be some quality differences in fuels. For example, bio- 

and natural gas have typically methane purity of 88-98, which influences the energy density 

and therefore also engine efficiency and fuel consumption. (Pavičić et al. 2022). Diesel’s 

quality differences can occur from factors, such as density, viscosity and sulphur content. 

From consumers perspective these differences can affect engine efficiency and fuel 

consumption. From environmental point of view these differences can be more significant 

and lead to increased emissions. (Kwao-Boateng et al. 2024)  
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Hokroh (2014) suggests that there is close competition in oil and gas industry going on and 

biofuels are a relevant threat to them. From various studies (Ahang et al. 2025; Bourdin et 

al. 2025; Genovese et al. 2025; Rodrigue et al. 2024; Smajla et al. 2019) similar findings are 

found that alternative e-fuels and biofuels are developing and their usage have been 

increasing. Furthermore, it is also clear that in road transportation industry biofuels, 

hydrogen or electricity are not yet competitors to diesel as Smajla et al. (2019) highlights. 

At the moment the most significant competitor for diesel is methane, which is increasing its 

share in heavy duty and long-distance transport sector in Europe. (Osorio et al. 2015) Exit 

barriers can be quite high, since industry has high initial investments for assets, such as 

production, distribution and vehicle purchase.  

By far, the majority of biogas fueling stations in Finland are operated by Gasum (Gasum 

2025c). Gasum is also the largest producer of biogas in Finland (Sitra 2021). New 

companies, such as Suomen lantakaasu Oy are starting to also produce biogas in larger scales 

in next couple of years. (Suomen lantakaasu 2025). At the moment Gasum can be seen as 

the competition leader in the biogas industry in transportation fuels, but in the future as new 

organizations are seen to come in the play the competition will increase. 

At the moment there are very few hydrogen trucks available in Finland and the fueling 

stations are very limited.  There is only one hydrogen-powered truck in Finland, and the first 

hydrogen refueling stations are being established in Jyväskylä (Heiskanen et al. 2024). In 

the future hydrogen can increase its share of vehicles. The increase needs refueling 

infrastructure and a lot of initial investments. Hydrogen production is still in the 

developmental phase, but initiatives supporting the green transition at both the Finnish 

government and EU levels are encouraging its growth. (Drum 2024; Moottori 2023) 
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3  Data and Methodology 

This chapter focuses on the research methodology and data collection process and justifies 

the chosen approach for empirical part of the thesis.  

3.1  Methodology 

Data was gathered using a survey. The core of the survey consisted of Likert scale questions. 

A Likert scale is a method to produce numbers out of attitudes, turning them into data to use 

in quantitative research.  A Likert scale consists of a set of statements, and respondents are 

asked to indicate their level of agreement to a certain statement (Joshi et al. 2015). Survey 

uses 5-point Likert scale, and the survey also included close-ended questions such as Yes/No 

questions and ranking questions. Some questions also provided an “Other, please specify” 

option, providing respondents with the opportunity to specify an alternative response that 

was not listed among the given options or anticipated in the survey design. There were no 

open-ended questions. English version of the survey can be found as an appendix (appendix 

1) Likert scale was used because it allows structured measurement of respondents’ 

perceptions and attitudes. Also, it is straightforward to use and efficient way to measure and 

compare respondents’ answers on different fields of questions, while using consistent 

measurement scale. 

Survey was sent to Company’s 100 largest customers by the number of trucks in their fleet. 

These customers were logistics companies using different fuels and trucks. Answers may 

differ from smaller scale logistics companies, but these answering companies operate on a 

larger scale and their responses offer a broader perspective on the whole industry. Survey 

was done in Microsoft Forms, and it was sent via email to Finnish customers. The language 

of the survey was Finnish.  
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3.2  Data acquisition methods and analysis 

The survey was sent to 100 customers in Finland, and 21 responses were gained, giving 

response rate of 21%. Table 1 shows how many respondents had certain fuel types, average 

and mean of the fleet size in certain fuel types.  

Table 1: Information about respondents * Averages and mean values are calculated only from respondents who reported 

having the respective fuel type in their fleet. 

 
LBG trucks Diesel trucks hydrogen Electricity 

Resp. With certain fuel 

type/ Total respondents 

15/21 20/21 0/21 5/21 

Av. Fleet size 6* 260 0 8* 

Mean Fleet size 2* 28 0 10* 

 

All of the respondents had diesel trucks, except for 1 and 15 of them had also LBG trucks. 

These fuel types have therefore quite strong and reasonable sample size and surveys answers 

regarding Diesel and LBG could be generalized. 

None of the respondents had hydrogen trucks in their fleet, which was expected, since their 

share in Finnish road transport is nonexistent and is still in its early stages of development. 

5 respondents reported having electric rucks in their fleet. Small sample size limits the 

statistical reliability and generalizability of results concerning electricity as an energy 

carrier. Therefore, findings in this category should be interpreted with caution, as they may 

not reflect broader industry perspectives. However, survey also includes future inspections 

on studied fuel types that can be answered regardless of what fuel types respondents are 

using now. For example, statements like, “I believe that hydrogen truck will be a viable 

option for our transportation fleet in the next 5 years” and “Electricity's distribution network 

meets our operational needs in 5 years” were included in the survey and they provide insights 

that are equally valid across the entire respondent group. These kinds of questions were 

focusing on future. This approach ensures that the data reflects broader industry views on 

the future of used fuels to get industry expectations and attitudes toward future 

developments.  Pilot testing was done in the Case Company to ensure clarity and 

functionality of the survey, before distribution to customers. Responses were collected 
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anonymously. Surveys answers were imported to Microsoft Excel, where analyzation and 

visualization were done.  

3.3  Data validity and Reliability Analysis 

Validity 

The survey was designed based on Porter’s (1979) Five Forces framework. The questions 

were structured to algin with each of the forces: Threat of new entrants, Bargaining power 

of suppliers, Bargaining power of buyers, Threat of substitutes and Competition for position. 

This approach enabled the collection of targeted data relating to each of the forces and allows 

an assessment of the relative "power" or influence each force exerts in the context of the 

study. Some questions of the survey are also used for other forces, since they are covering 

the same topic, just from different perspectives. 

Reliability  

Some of the survey results were not fully consistent with the number of vehicles reported at 

the beginning of the questionnaire. This discrepancy was most notable in the categories of 

electric and hydrogen vehicles. For example, while five respondents indicated that they had 

electric vehicles in their fleet, only four responded to certain questions specifically related 

to electricity. In each fuel type questions respondent had the opportunity to choose “Doesn’t 

concern us/ We don’t have this kind of vehicles”, this increases the reliability of the data and 

reduces risk of uninformed and random responses, making insights more accurate and 

relevant to each of the fuels. Answers give insight from transportation fuel industry for the 

next 5 years. 
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4  Research Results 

In this chapter, we analyze the competitiveness of biogas as a transportation fuel in Finland. 

The survey results are presented and examined and then evaluated through the lens of 

Porter’s Five Forces. This shows what the results mean from the perspective of each force. 

4.1  Supplier Bargaining Power 

“The supply of fuel type is reliable” was the first statement regarding supplier bargaining 

power, which responses can be seen in figure 4. Diesel had the strongest reliability with 20 

fully agreeing responses and one somewhat agreeing response. This indicates high supply 

reliability, low dependency on individual suppliers and therefore low supplier bargaining 

power. In LBG majority of responses were somewhat agree (10) and one fully agree. Also 3 

responses were somewhat disagreeing. This reflects a higher dependency and slightly greater 

supplier bargaining power, when compared to diesel. Electricity received mixed responses, 

with two respondents Fully agreeing and two Fully disagreeing along with one Somewhat 

agree. This reflects divided views on supply reliability and suggests that supplier power may 

vary depending on circumstances. 
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Figure 4: Results of a survey question – “The supply of fuel type is reliable” 

Current refueling station network was studied, in terms of operational needs of the logistic 

companies. The answers are shown in figure 5. Diesel had the widest refueling station 

network, since all of the respondents were either fully agreeing or somewhat agreeing. Also, 

all respondents had diesel trucks, except for one and 15 out of 21 respondents had LBG 

trucks. From these, 4 respondents were somewhat agreed and 2 fully agreed with LBG 

refueling network fulfilling their operational needs. 9 other respondents were against the 

statement. In electricity the responses were divided, 3 respondents were fully disagreeing 

with the sentence, and 2 respondents were somewhat agreeing with the sentence.  
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Figure 5: Results of a survey question – “Refueling station network meets our operational needs at the moment” 

None of the respondents had hydrogen trucks and also hydrogens distribution network is 

negligible in Finland, which explains why respondents where answering, “Does not concern 

us/ We don’t have these kinds of vehicles” the most and couple of respondents answered 

fully disagree for the sentence. Overall diesels network gained the best responses, and it 

covers all the studied logistic companies’ operational needs. LBG received quite mixed 

results, indicating that it is sufficient for some companies, but also it could be developed. 

Electricity received quite similar results to LBG. In the theoretical framework, Genevese et 

al. (2025) and Smajla et al. (2019) suggested that a shortage of refueling stations may result 

from a lack of vehicles, or conversely, the lack of vehicles may be due to insufficient stations. 

This might also be the case in Finland, but the situation has been improving, as both the 

network and users are already established within the industry. For the refueling station 

network to develop, both buyers and the suppliers need to do cooperation. Also, supply 

flexibility was studied in, and its responses are shown in figure 6. Diesel had the best 

flexibility with 17 responses in fully agreeing, which lowers diesel supplier’s bargaining 

power. LBG had divided responses, as 8 responses were agreeing with the sentence and 5 

where disagreeing, also couple respondents put “neutral”, indicating moderate supplier 

power and limited switching ability. Electricity was equally divided with 2 agreeing and 2 

disagreeing with the statement, reflecting uncertainty and variability in flexibility. 
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Figure 6: Results of a survey question – “We can easily switch fuel type suppliers if needed” 

To get more information about supplier switching possibility couple of more questions were 

added.  These questions focus on number of suppliers companies use and whether they have 

fixed purchase contracts with suppliers. These answers help to assess the flexibility that 

buyers have/haven’t in their supplier relationships. Respondents’ answers are shown in 

tables 2 and 3.  

Table 2: Results of a survey question – “We use only one fuel supplier in certain fuel type” 

 

Table 3: Results of a survey question - “We have fixed fuel purchase contract with supplier(s)" 

“We have fixed fuel purchase 

contract with supplier(s)” 

In LBG In Diesel In Electricity 

Yes 7 10 2 

No 8 11 2 

Doesn't concern us/ We don’t have 
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Responses indicate that especially in LBG and Diesel logistic companies are using multiple 

suppliers, but also about half of the respondents reported having a fixed purchase contract 

with suppliers. The survey does not specify what kind of fixed purchase contract is in 

question, fuel price, fixed volume or other terms. Given that majority of companies reported 

using multiple suppliers, it can be reasonably assumed that these contracts are not tied to 

large volumes at least. These findings indicate that suppliers have relatively low supplier 

bargaining power, since logistic companies have flexibility and ability to switch providers. 

In Electricity supplier power appears to be increased in this matter, since majority indicated 

reliance on a single supplier and similarly to LBG and Diesel half of the respondents reported 

having fixed purchase agreement. Limited respondents’ group to electricity related questions 

decreases the generalization and reliability of these findings.  

Additionally, 16 out of 21 respondents stated that they have strategic plans or customer 

promises to increase the share of alternative energy sources in their fleets over the next five 

years, which are shown in table 4. This may lead to increased dependency on specific fuel 

suppliers, potentially raising supplier bargaining power in those fuel types. However, such 

growing demand could also attract new suppliers to the market, increasing competition and 

helping buyers retain some leverage. Overall, these plans suggest that diesel's market share 

is likely to decline in the future in Finland. 

Table 4: Results of a survey question - “We have strategic plans, or customer promises to use more or to change to 

alternative fuels in next 5 years” 

 
“We have strategic plans, or customer promises to use 

more or to change to alternative fuels in next 5 years” 

Yes 16 

No 5 

 

In conclusion the supply of transportation fuels in general is at a reliable level in all the fuels 

studied. Currently refueling station network meets logistics companies’ operational needs, 

especially for diesel, some improvement could be made to LBG and electricity. At the same 

time, the number of suppliers for LBG and electricity is still relatively low, which makes 

switching suppliers difficult. Most of the logistic companies rely on multiple sources. 

Considering previous questions, where number of suppliers were asked, it can be reasoned 

that there are only few suppliers in the market. Additionally, half of the logistic companies 
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reported having some kind of fixed term contract with suppliers. From bargaining power of 

supplier’s perspective these findings indicate that limited supplier base gives suppliers 

relatively high power and influence over prices and terms in LBG and electricity. In Diesel 

the supplier bargaining power is much lower due to the mature and competitive market. 

Nevertheless, there is strong strategic support and positive momentum to switch to 

alternative and more sustainable fuels from diesel.  

From Peteraf’s (1993) cornerstones of competitiveness perspective, ex-ante limits to 

competition are quite high, because of the limited suppliers in the market especially in LBG 

and electricity. Suppliers both benefit and face limitations from imperfect mobility. Buyers 

cannot easily switch the fuel type of their specialized trucks, which allows suppliers to secure 

demand within their own fuel type. However, this also makes it difficult for suppliers to 

capture volumes from other fuel types. Ex-post limits to competition currently favor diesel, 

as its supply network is mature and standardized. In contrast, ex-post limits are less favorable 

for LBG and electricity due to infrastructure constraints and the limited number of suppliers, 

which restricts market development and supplier influence. 

4.2  Buyer Bargaining Power 

As we found out in previous literature review, fuel prices form a significant fraction of total 

costs in transportation industry. Porter (1979) says that this increases the bargaining power 

of buyers, because buyers tend to seek favorable prices and they purchase selectively. In 

other words, buyers are price sensitive. Price sensitivity was studied in the survey with the 

following statement: "Fuel price is one of the main factors when deciding which station we 

are going to fill". Overall trend is that transportation companies are strongly price sensitive, 

as results show in figure 7.  



37 
 

 

 

Figure 7: Results of a survey question - "Fuel price is one of the main factors when deciding which station we are going to 

fill" 

Hydrogen did not have any responses. Strongest sensitivity was found in LBG, where 73% 

of respondents were fully agreeing with the sentence. Electricity showed the highest 

agreement with the statement (100%), but due to the small sample size, the finding lacks 

statistical reliability. Diesel had the broadest respondent base and diesel showed similarly 

high price sensitivity, although one respondent did express disagreement with the sentence. 

Price sensitive behavior increases buyer bargaining power significantly. 

Additionally other non-price related factors were studied such as customer service and 

advertising, and how these effect to supplier choosing. Results can be seen on table 5. 

Table 5: Results of a survey question regarding advertising and customer service effectiveness to supplier decision 

making 

 
“Advertising 

affects which gas 

station or 

company we 

use.” 

“Quality of 

Customer service 

effects our supplier 

decisions.” 

“Customer service 

that we have gained 

from suppliers have 

been good.” 

1 (Fully disagree) 5 0 0 

2 (Somewhat disagree) 6 0 0 

3 (Neutral) 6 10 5 

4 (Somewhat agree) 4 7 12 

5 (Fully agree) 0 4 4 
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Advertising seems to not have any major effect on buyers when choosing supplier, since 

over half of the respondents choose to disagree with the sentence. None of the respondents 

chose “Fully agree”. This means that suppliers have limited leverage through marketing, 

which increases buyer power in this matter. Switala et al. (2018) found similar results in 

their study, highlighting that while marketing plays an important role in strengthening brand 

awareness and brand equity, its direct impact on supplier selection decisions appears to be 

relatively weak. This suggests that marketing remains an important strategic tool for building 

long-term recognition and trust, even if it does not immediately influence where companies 

choose to refuel or which suppliers they select. Customer service statements were both split 

between neutral and agree. stronger agreement was in the quality of the service. Therefore, 

customer service matters to everyone at least a little. Responses indicate that there could be 

a moderate importance for quality of customer service, which also affects the supplier 

choice.  

To understand better the supplier decision-making of logistics companies in Finland, 

respondents were asked to identify the top factors they consider, when choosing a filling 

station, when fuel price is not considered. The responses are shown in figure 8.  

 

Figure 8: Results of a survey question – "When deciding which filling station to use, our top 3 decisive factors are:" 
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Most answers were given to reliable fuel availability and pump/system functionality and 

quality, which were selected by over half of the respondents. These findings indicate that 

customers are focusing on operational efficiency. Also, location got 5 responses in the 

“Other”. Customer service gained only 1 response, which is in line with previous table 5. 

While customer service matters to some extent, the generally good level across the industry 

means it does not create significant differentiation between suppliers. As a result, it is not a 

major reason for switching fuel providers. Factors included in “Other” category are shown 

in table 6. 

Table 6: Included factors in “Other” category in figure 9 

Factor Responses 

Location 5 

Price 4 

Requirements of the transport provider 1 

 

Logistics companies may also face pressure or expectations from their customers to adopt 

certain practices regarding fuel type or sustainability decisions. This customer pressure could 

also shape the broader direction of the road transportation industry. To investigate this 

possibility, a set of questions was included in the survey to understand what kind of pressure 

or expectations the logistics companies are getting from their customers. The questions and 

number of answers are presented in table 7. 

Table 7: Results of a survey regarding questions related to logistic companies’ customers. 

 
“Our customers are 

willing to pay 

more for 

sustainable 

transport” 

“Most customers 

choose the 

cheapest option 

regardless of 

fuel type.” 

“Our customers 

more often 

request that 

transportation is 

done with 

renewable 

energy” 

“Alternative 

fuels helps us 

stand out in the 

market, from 

other 

competitors” 

1 (Fully 

disagree) 

3 2 2 2 
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2 (Somewhat 

disagree) 

6 1 2 2 

3 (Neutral) 5 7 6 5 

4 (Somewhat 

agree) 

7 8 10 10 

5 (Fully agree) 0 3 1 2 

 

Logistic company’s customers are not quite willing to pay more for sustainable 

transportation, since majority of respondents disagreed, 5 respondents were neutral and 7 

people somewhat agreed. Customers also tend to choose the cheapest transportation option 

regardless of what fuel type use, since 11 respondents agreed with the sentence and only 3 

disagreed. This means that also logistics companies’ customers are quite price sensitive. 

Customers increasingly want to have sustainable transportation or at least ask for it. 11 

respondents agreed with the sentence and 4 disagreed. 12 respondents agreed with the 

sentence, when asked if the alternative fuels help them to stand out in the market from other 

competitors and 4 respondents disagreed. These findings suggest that while some customers 

may be willing to pay a premium for sustainability, the majority are not, indicating that 

sustainable transportation cannot be priced much higher than traditional logistics services. 

As a result, logistics companies face pricing expectations from their customers. This pressure 

may then be passed on to fuel suppliers, as logistics companies seek to maintain competitive 

pricing by negotiating lower fuel costs. As end-consumer (logistic companies’ customers) 

bargaining power increases, due to high price sensitivity, also bargaining power of buyers 

(logistic companies) increases. This could also explain more why logistic companies are 

quite price sensitive. This might be because they are also gaining external pressure from 

their own customers to keep the prices low. Also, it is notable that many of respondents have 

LBG and/or electricity trucks, which could indicate that more sustainable transportation 

pricing is on similar level with diesel’s prices. While some companies and customers may 

be willing to pay a bit more for sustainability, there appears to be no significant external 

pressure from customers overall, as they tend to choose the cheapest transportation option 

regardless of fuel type. This suggests that logistics companies are not strongly driven by 

customer demand to adopt more sustainable fuels.. Therefore, it can be assumed that 

companies have made their own cost-efficiency assessments. The adoption of fuels such as 
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LBG and electricity likely reflects internal strategic decisions rather than external influence, 

indicating that these alternatives may already be seen as economically viable by the logistics 

operators themselves. 

Porter (1990) talks about unique and differentiation in product, which have effects on 

bargaining power of buyers and similarly on suppliers. In road transportation fuel industry, 

there are no classical differentiation, but there could be differences in fuel quality. To analyze 

this aspect of Porter’s Five Forces (1990) logistics, companies were asked if they have 

noticed differences in fuel quality within same fuel category. Fuel quality also has some 

effect when logistic companies are choosing which station they are going to fill in as we find 

out in previous figure 8. The results for fuel quality are shown in figure 9.  

 

Figure 9: Results of a survey question - "We have noticed differences in fuel quality between suppliers and/or stations". 

According to survey there are no differences in LBG fuel quality in Finland, since majority 

from 15 respondents that reported having LBG trucks, choose to fully disagree with the 

sentence and nobody agreed with the sentence. There were 4 neutral responses and 3 

somewhat disagree responses. In diesel the responses were a bit more divided. 11 people 

disagreed with the sentence, 5 agreed with the sentence and 7 people chose neutral. Average 

of responses therefore turn to disagreeing with the sentence.  

Consistent fuel quality helps buyers to switch suppliers if needed and therefore it increases 

their bargaining power. This applies to both fuels but is more pronounced in the case of 
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LBG. According to Finland’s largest biogas supplier Gasum there could be some fuel quality 

differences in the purity of biogas, since biogas can have between 95% and 98% methane 

(Gasum 2025b). In diesel there can be significant differences in fuel quality according to one 

of the biggest Finnish diesel distributers Neste, low-quality diesel can cause clogging and at 

worst even bacterial growth that obstructs the fuel system. Also, diesel quality can affect 

water accumulation in the engine, cold properties, and shelf life of the fuel. In smaller 

engines, such as lawnmowers and chainsaws, choice of diesel can determine whether the 

engine starts in the spring after long winter or not. Diesel quality differences arise especially 

from biocomponents that are used in bio- and renewable diesel. (Neste 2025b) There are 

different kinds of diesel fuel options available such as, biodiesel, renewable diesel, winter 

and summer quality diesel with different properties and purpose of use. (Neste 2025) This 

could also affect the answers’ reliability in diesels part in past figure 10, since it was not 

specified in the statements what kind of “quality differences” where meant and respondents 

could have thought about different available qualities of diesel such as winter quality, 

summer quality and renewable biodiesel.  

In conclusion, in logistic companies exhibit very high price sensitivity across all fuels. 

Suppliers’ customer service has generally been good, and it might have some influence on 

supplier decision making. Advertising does not have any effect on supplier decision making. 

Logistic companies primarily seek basic service attributes from refueling stations, such as 

reliable fuel availability and properly functioning pumps, rather than any additional features. 

Logistic companies tend to gain price expectations from their customers, and these 

customers valuate price over sustainability. At the same time logistic companies have been 

seeing increasing trend towards more sustainable transportation. Many logistics companies 

view sustainable transportation as a way to differentiate themselves in the market. Fuel 

quality is not a major concern in Finnish transportation fuel industry and therefore, product 

differentiation can be seen low and imperfect mobility advantages are weak. Also, findings 

suggest that resource heterogeneity is quite limited and ex-post limits to competition are low 

in single fuel category as same fuel and services regarding it are quite standardized and easily 

substitutable.  

From buyer bargaining power point of view, these studied factors indicate that logistics 

companies have significant bargaining power over suppliers, primarily because of their price 

sensitivity and lack of product differentiation. It is also noteworthy from previous chapter 
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that in electricity and LBG there are not so many suppliers in the market, which limits this 

power. Suppliers must compete on price and reliability rather than those features and 

branding, which are strengthening buyers’ negotiating position.  

4.3  Threat of Substitutes 

Demand for alternative fuels are increasing in the industry, as previously mentioned and 

found out in the survey. Sustainable fuels can therefore increase their share in the future. 

Also, it is notable that logistics companies’ customers are quite price sensitive and not 

willing to pay more for sustainable transportation. If new substitutes are coming to the 

market, they cannot be more expensive than the other options in the market. 

To examine the potential use of different fuels, logistics companies were asked about their 

expectations regarding the cost, performance, availability, and distribution network of each 

fuel type. The questions/statements were the same for all of the studied fuel categories. 

 

Figure 10: Results of a survey question – Hydrogen truck views and expectations 

Likert scale answers on hydrogen truck related questions can be seen in figure 10. A black 

line is included in the figure to indicate the 11th response, corresponding to the median value. 

This visual aid facilitates the interpretation of the distribution by highlighting the point at 

which the responses divide into two halves, thereby enabling a clearer assessment of the 
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overall trend between agreement and disagreement. On the first question responses were 

mostly disagreeing with the sentence. Only 3 people somewhat agreed and 4 remained 

neutral. Overall hydrogen trucks are not seen as a viable option for logistic companies’ fleets 

in the next 5 years. in cost efficiency the answers remained quite the same, 12 people 

disagreed with the sentence, 8 where neutral and 1 somewhat agreed. This indicates that 

logistic companies don’t expect hydrogen trucks to compete economically with other fuel 

types in the next 5 years. Hydrogen’s distribution network in 5 years did not similarly gain 

much favor, since well over majority choose to disagree with the sentence. Logistics 

companies do not think that hydrogen’s distribution network would be good enough to meet 

their operational needs in 5 years. Purchasing hydrogen trucks can also be seen as a problem, 

since 13 respondents disagreed with the sentence, when asked if hydrogen trucks are easily 

available to purchase in 5 years. 7 people answered neutral and only 1 somewhat agreed with 

the sentence. Even if logistic companies would like to purchase hydrogen trucks it would 

not be quite easy. Hydrogen truck’s performance gained the most balanced answers in this 

group of questions. In total, 5 people were somewhat agreeing that hydrogen trucks would 

have performance advantages over other fuels. Majority of people choose neutral and 5 

people disagreed with the sentence. Performance advantages are seen by some of the logistic 

companies, but also same number of companies disagree with the sentence. Differences may 

occur, because hydrogen trucks are not yet widely available in Finland, therefore their 

performance could also be difficult to evaluate. 

Overall hydrogen trucks did not gain much interest in either of the questions, since nobody 

fully agreed in any of the sentences. Answers indicate that hydrogen trucks are not quite 

viable option for logistic companies at least in 5 years. Also, it is noteworthy that hydrogen 

trucks gained many neutral responses indicating uncertainty. 

Responses regarding LBG trucks are shown in figure 11. Most respondents think that LBG 

trucks will be a viable option for their fleet in 5 years, as 14 respondents agreed with the 

sentence and 5 people disagreed. Only 2 people remained neutral in the sentence. Cost 

efficiency gained 10 agrees and 11 neutral responses. This indicates that there is some 

uncertainty within the cost efficiency of LBG trucks, but at the same time considerable 

positive expectations and views of LBG trucks’ cost efficiency. LBG’s distribution network 

seems to be in good shape in 5 years for most of the respondents, as 15 people agreed with 

the sentence and only 1 respondent somewhat disagreed and 5 people answered neutral. 
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According to the answers LBG trucks are also easily available to purchase in the next 5 

years, since 18 people agreed with the statement, of which 8 fully. The statement did not 

gain any disagreement and 3 respondents answered neutral. Performance advantages had the 

most divided answers, indicating uncertainty: 4 respondents disagreed, 9 were neutral and 8 

agreed.  

Overall, from operational perspective, LBG trucks appear to be viable option in 5 years for 

logistic companies, as the distribution network is expected to meet operational needs of 

logistic companies and the trucks are easily available. In contrast, financial aspects such as 

cost efficiency, along with performance-related factors, remain somewhat uncertain and may 

affect future investment and adoption decisions. 

 

Figure 11: Results of a survey question – LBG truck views and expectations 

Biodiesel trucks’ responses are shown in figure 12. Biodiesel trucks will be a viable option 

for 9 respondents and similarly 8 people disagreed with the sentence. 4 people answered 

neutral to the statement. Responses were quite divided and showed mixed feelings and 

confidence in biodiesel trucks adoption. Primarily biodiesel trucks are not seen cost efficient, 

as most people (10) somewhat disagreed with the sentence and only 5 people agreed with 

the sentence. Biodiesels distribution network in 5 years is seen as a strength for biodiesel, 

since 15 people agreed with the statement and only 1 disagreed. Biodiesel trucks are also 
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seen as easily available to purchase, since majority chose fully to agree. Additionally, 3 

people remained neutral and only 1 respondent fully disagree with the statement. Responses 

regarding the performance advantages of biodiesel trucks were mixed. Most respondents 

agreed with the statement, including 6 who fully agreed. Five companies disagreed, 2 of 

which strongly disagreed, while 6 respondents remained neutral. Overall, the results suggest 

that most participants recognize performance advantages in biodiesel trucks, although some 

uncertainty and disagreement persist 

Overall, biodiesel trucks are expected to be somewhat viable options for logistics companies. 

Operational perspectives such as distribution network and availability of biodiesel are seen 

as a strength. Financial factors, such as cost efficiency of biodiesel are on the negative side. 

Biodiesel trucks’ performance advantages are seen as somewhat advantage over other 

alternative fuels. 

 

Figure 12: Results of a survey question – Biodiesel truck views and expectations 

Electric trucks statements and answers can be seen in figure 13. Majority of respondents 

disagreed with the statement when respondents were asked if electric trucks are viable option 

for their transportation fleet in 5 years. Disagreeing was equally divided with 5 responses in 
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each, fully- and somewhat disagree. Similarly agrees where equally divided to 4 somewhat 

agree and 3 fully agree and 5 people chose neutral. Cost efficiency gathered 11 

disagreements, 6 neutrals and 4 agreements. Electric trucks are not seen strongly cost 

efficient as most people chose to disagree with the sentence, although the presence of some 

agreeing and neutral responses indicate a degree of optimism and uncertainty in cost 

efficiency of electric trucks. Majority (11) were neutral when asked about the distribution 

network of electric trucks. Only 3 people agreed and 7 people disagreed with the sentence. 

Large neutral response group indicates uncertainty about the charging infrastructure in the 

next 5 years. According to survey, electric trucks should be easily available to purchase in 5 

years, since 11 people agreed with the sentence and from which 6 fully agreed. There were 

also 8 neutral responses, indicating uncertainty, but only 2 somewhat disagree answers. 

Electricity trucks are not seen to have performance advantages over other alternative fuels, 

since majority (12) of respondents chose to disagree with the sentence. Only one respondent 

somewhat agreed and 8 people were neutral. Overall electric trucks are seen to be easy to 

purchase, but performance and cost efficiency is seen quite negatively and uncertainly. Also 

charging stations network is uncertain within the next 5 years. 

 

Figure 13: Results of a survey question – Electric truck views and expectations 
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Overall, the results show differing expectations for alternative fuel trucks in the coming 

years. Electric trucks are seen as relatively easy to purchase but face issues regarding cost 

efficiency, performance, and availability of the infrastructure. Biodiesel trucks are 

considered a somewhat viable option, with strong availability and distribution networks, but 

their cost efficiency is viewed negatively. LBG trucks are expected to have good operational 

readiness and availability. Their financial viability and performance remain a bit uncertain. 

In contrast, Hydrogen trucks received little support overall and uncertain answers, indicating 

they are not currently seen as a realistic option for logistics companies within the next five 

years. From the perspective of the threat of substitutes, hydrogen does not currently pose a 

significant threat to the other fuels due to the lack of expected adoption. Electricity may 

become a moderate substitute threat in the future as adoption grows, while biodiesel and 

LBG are seen as substitute options within the industry. Biodiesel has advantage that logistic 

companies can use their diesel trucks with perfect mobility since they have the same motor, 

but if they want change to LBG, they need to purchase new trucks. LBG is seen as more cost 

efficient, which could have more leverage over biodiesel, since logistic companies are highly 

price sensitive. 

4.4  Competition for Position 

We have previously discussed price sensitivity within the market in bargaining power of 

buyers and from the survey it was quite clear that logistic companies are highly price 

sensitive. However, competition for position can also take place in other aspects as well, 

such as service, quality and added value. To analyze these aspects, respondents were asked 

whether fuel suppliers actively compete with service and added value, the results are shown 

on figure 14. Majority of respondents chose to somewhat agree with the sentence; 3 

respondents were neutral and 5 people somewhat disagreed. These findings suggest fuel 

suppliers are actively competing on service and added value.  
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Figure14: Results of a survey question – "Fuel suppliers actively compete on service and added value (e.g customer service, 

upgrades in the filling stations etc.), not just price." 

Reliable fuel supply and the quality of infrastructure are central considerations for logistics 

companies as we found out previously. Differences between filling stations in terms of 

reliability, downtime, malfunctions, and availability directly influence the customer 

experience and can shape logistics companies’ fuel and supplier choices and therefore affect 

competition for position. To analyze whether there have been these kinds of issues in the 

market, set of questions were included in the survey. Figure 15 shows experiences regarding 

differences in terms of reliability, downtime, malfunction and availability. Somewhat agree 

was the most common answer, with 7 respondents. Both neutral and somewhat agree 

received 6 answers and fully disagree and fully agree received both also one answer. Average 

of responses turn slightly to agreeing side, but also relatively high portion of answers in 

somewhat disagree and in neutral, showing differentiation among respondents. Answers 

indicate that while certain challenges and differences in these aspects may exist, no major 

differences are seen that concern everyone. Logistic companies operate on different areas of 

Finland, so it could be that differences arise in geographical aspects. From competition for 

position perspective this means that infrastructure reliability is not decisive factor between 

suppliers, but it could be something to improve in order to gain competitive advantage. 

0 2 4 6 8 10 12 14

1 (Fully disagree)

2 (Somewhat disagree)

3 (Neutral)

4 (Somewhat agree)

5 (Fully agree)

Number of responses

"Fuel suppliers actively compete on service and added value 

(e.g customer service, upgrades in the filling stations etc) , 

not just price."



50 
 

 

 

Figure 15: Results of a survey question – "There are differences between filling stations in terms of reliability, downtime, 

malfunctions and availability" 

To analyze more in detail the reliability of fuel supply, question was added, which was 

targeted to analyze any major issues in the supply. Answers are shown in figure 16. Majority 

of respondents fully disagreed with the sentence and somewhat disagree had the second 

largest portion. 5 people agreed with the sentence. These findings indicate that refueling 

planning generally has not been altered due to reliability concerns in specific filling stations 

and/or suppliers. However, it is notable that 5 out of 21 respondents (approximately 25%) 

reported that they needed to change their filling planning due to lack of trust in certain filling 

station and/or supplier. This is critical finding from logistic operations perspective, since 

need to change routes due to lack of trust is one of the most severe consequences of flawed 

supply reliability. For fuel suppliers, loss of trust at this level is highly problematic, since 

unreliable fuel supplies can undermine their competitiveness and reputation in the market.  
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Figure 16: Results of a survey question –

 

"We have changed our route or filling planning due to lack of trust or issues in 

a specific filling station or fuel provider" 

Additionally figure 17 shows in what fuel category these kinds of issues have raised. Most 

of the respondents reported they were not facing issues which are in line with previous 

questions. Most issues were reported regarding LBG with 7 responses, suggesting that the 

infrastructure and trustworthiness of this fuel type may still be under development and more 

vulnerable to disruptions. Also, one respondent reported facing issues in diesel and in 

biodiesel.  

 

Figure 175: Results of a survey question – “In what fuel type have you faced these kind of issues?” 
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Figure 18 provides more detailed answers about what were the reasons to avoid certain 

station or fuel provider. Majority of respondents reported that they have not avoided stations 

or fuel providers. Most common avoiding reason was unreliable fuel availability, followed 

by poor pump/ system functionality. Couple of respondents answered bad past experience 

and lack of safety as reasons. “Other” gained 3 responses, from which 2 were related to price 

of the fuel and one was related to reputation of the provider. These answers indicate that 

reliability is one of the key differentiators. Suppliers who have better supply reliability are 

likely to get more customers. Also, quality of pumps and systems in the filling station 

generated some concerns and therefore investing on their quality could be an opportunity to 

stand out in the market.  

 

Figure 18: Results of a survey question – “What were the main reasons for avoiding that station or provider?” 

Logistic companies were asked to identify determining factors when choosing which truck 

by fuel type they are going to purchase. Results are shown in figure 19. Most common 

answer was fuel costs, followed by purchase costs. Again, cost sensitivity for fuel price is 

seen but additionally cost sensitivity extends to other cost related aspects such as purchase 

costs and maintenance costs. Filling station network’s and maintenance cost’s large share 

indicate that logistic companies want operational reliability and good infrastructure. Logistic 

companies also tend to please their customers and take their wishes and preferences into 

account, but secondarily. Truck’s range also gained somewhat large answer pool, but other 

vehicle performance does not seem to matter as much, such as power of the vehicle. 

Government regulations and policies are not influencing truck and fuel type selection. Also, 
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logistics companies do not appear to place significant value on sticking on with fuel types 

that they have, even though they are familiar with it. This indicates readiness and openness 

to experiment with other fuel options and it creates favorable conditions for competition 

within the market and also adoption of alternative fuels. 

 

Figure 19: Results of a survey question – "When choosing truck and its fuel type TOP 5   determining factors are:" 

To explore more how the logistic companies view the market’s fuel leader diesel as a 

transportation fuel and how it is overall perceived against alternative fuel a question was 

included in the survey. In Figure 20 responses are shown to how the overall perception of 

diesel trucks performance is seen against other alternative fuels.  

 

Figure 20: Results of a survey question – "Current alternative fuel options do not yet match diesel in terms of vehicle range, 

power and reliability" 
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Answers were quite divided, but the average of the responses is on the agreeing side as 11 

respondents chose to agree. Most common answers were “somewhat agree”. Also, quite 

large portion of respondents answered disagree as 6 people chose them. Findings indicate 

that overall logistic companies perceive diesel trucks having more performance advantages 

than alternative fuels. This influences competition for position as performance is an area 

where alternative fuels need further development to improve their competition for position 

in this category. It is noteworthy that performance advantages are not the major factor when 

deciding which fuel type to use as we found in previous figure 19 and question, the main 

factor is the costs. 

In actively developing transportation industry, it is also important to consider how 

competition for positions will change in the future. New suppliers could intensify the 

competition and there could be differences within fuel categories. To analyze this aspect, 

respondents were asked how they are expecting the number of suppliers to develop within 

different fuel categories within 5 years. Responses are shown in figure 21.  

 

Figure 21: Results of a survey question – "We expect more suppliers to enter the market in the next 5 years." 

11 respondents agreed with the sentence in LBG suppliers, 5 chose neutral and 5 people 

disagreed. Most respondents think that more suppliers will be introduced to the market in 

Finland, but also neutral and disagreeing gathered notable answers, moderating the overall 

outlook. Biodiesel had more stable division between answers. 6 people agreed with the 

sentence, 8 were neutral and 7 disagreed. The largest share was in neutral and second largest 
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in somewhat disagree, which indicates uncertainty and also skepticism in the growth of 

biodiesel suppliers’ count. Hydrogen gathered 12 agreements, 7 neutral and 2 somewhat 

disagreements, from respondents. Minimal disagreement and over half of the respondents 

agreed with the sentence indicates optimism growth in the number of suppliers in hydrogen. 

Electricity got most agreement with 9 somewhat agree and 4 fully agree. Only one of the 

respondents somewhat disagreed and 6 were neutral. This indicates strong expectations of 

supplier growth in electricity.  

Survey’s results show differences in alternative fuels in terms of expected supplier growth. 

LBG’s results indicate moderate increase in number of suppliers. This means that 

competition for positions will moderately increase in the LBG supplier industry. In the next 

five years biodiesel has the lowest expectations of new competition between suppliers. 

Majority answering neutral and disagreement suggests that most logistics companies see the 

supplier landscape as already mature and quite stable and new suppliers are not expected to 

join the industry. From Porter’s Five Forces (1990) point of view, competition for position 

is not expected to rise in biodiesel, meaning that suppliers can focus on competing for 

position among existing players and not face disruptive newcomers. Hydrogen and 

electricity both received strong expectations for new suppliers to enter the market. 

Competition for positions is expected to rise in these categories. Overall competition for 

position is seen to increase quite a lot since 3 out of 4 studied fuel groups are expected to 

have increasing number of suppliers. This gives logistic companies more flexibility to 

choose their own fuel type, since suppliers and networks are expected to grow. This 

intensifies the overall competition for position between different fuel category suppliers. It 

is also noteworthy that new suppliers might also need to overcome entry barriers if they are 

newcomers to the industry, which could postpone the competition for position development. 

Logistic companies were asked to identify what are the 3 most used energy sources in their 

fleet in 2030. Results for this are shown in figure 22.  
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Figure 22: Results of a survey question – "What are the three most used energy sources in your fleet in 2030? Please list 

the TOP 3, with 1 being the most used. If fewer than 3 energy carriers are used, leave the remaining entries blank."  

16 out of 21 respondents are going to use diesel as an energy source in their fleet. From 

these, majority are going to use diesel as their primary energy source. These findings are in 

line with IEA’s (2022b) study, that oil will remain as the most used fuel in heavy duty 

transportation, but its usage will decrease. Couple of respondents answered that diesel will 

be their second most used fuel and one said that it is their 3rd most used fuel. LBG has 

similarly 16 users, but only 2 of the respondents are going to use it as their primary fuel, 

majority are going to use it as secondary fuel. Biodiesel will have third highest number of 

users from this survey. 6 respondents are going to use biodiesel as secondary fuel, and 3 

companies will use it as primary fuel. Electricity will be used from 7 out 21 respondents. 3 

respondents said that they are going to use electricity as secondary fuel and similarly 3 

respondents said that electricity will be 3rd most used energy source in their fleet. Only one 

respondent said that they are going to use it as primary fuel. Hydrogen will be used by 3 

respondents. Hydrogen’s answers were equally divided between all 3 answers. Also, there 

were other fuels that respondents said to be using. These were hydrotreated vegetable oil and 

concentrated biogas. Concentrated biogas will be used as a primary fuel and hydrotreated 

vegetable oil respondents said that they are going to be using it as their 3rd most used fuel. 

To analyze differences and development of truck usage by fuel type in 5 years, similar graph 

can be made from the starting situation of the survey. Figure 23 was made from surveys 
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starting questions, where respondents were asked to identify what kind of trucks they have 

now and also how many trucks they have in that fuel group. This information is summarized 

previously in the beginning of the data analyzation. Starting situation was that everyone of 

the respondents had diesel trucks and it was their primary fuel used, except for one. LBG 

was used by 15 respondents and majority of them were using LBG as secondary fuel. 

Electricity was used by 5 respondents, 1 was using it as primary fuel, 3 was using electricity 

as secondary fuel and 1was using it as tertiary fuel. 

 

Figure 23: Starting situation for the survey in truck fleets 

To analyze differences and development of the truck fleet by fuel, figure 24 was done. 

Biodiesel and diesel data were combined to this analysis, since they both have the same 

motor. Furthermore, analysis was done to determine the sharing to most, 2nd and 3rd used 

fuel type. For this analysis, it is assumed that the responses provided in the previous 

questions directly reflect the composition of the respondents’ truck fleets. For example, if a 

respondent indicated that they intend to use diesel most, followed by LBG and then 

electricity, it is assumed that their fleet primarily consists of diesel trucks, followed by LBG, 

and lastly electric trucks.  
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Figure 24: Analysis of the survey results, Differences and development of truck fleet by fuel type 

LBG increases by one in the primary fuel category, meaning that one additional company is 

expected to have most LBG trucks by 2030 compared to 2025. 3 companies are no longer 

expecting to have LBG as their second largest truck type, while three more companies are 

expecting to use it as their third-largest truck type. Total increase is one, which means that 

one additional logistic company is starting to use LBG in 2030.  

Diesel will be decreasing in primary category by 4, meaning that 4 logistic companies are 

going to switch their primary truck type from diesel to something else in 2030. Diesel will 

also gain 1 company in 2nd most and 2 in 3rd most used truck type category, leaving the total 

increase to -1. Therefore, 1 company is expected to give up on diesel powered trucks in 2030 

from the companies studied. Electricity will gain 2 new users from studied companies. 

Electric trucks will be third-largest truck type in these companies. Hydrogen will receive 3 

more users. Answers were equally divided into largest, second- and third-largest truck types 

in their fleet. Also, 2 of the respondents indicated using other trucks in their fleet, 

hydrotreated vegetable oil (HVO) and compressed biogas. Additionally, it is interesting to 

notice that 7 logistic companies responded that they would have 3 types of trucks in 2030. 

In 2025, at the beginning of this survey only 1 respondent indicated having 3 types of trucks.  

Competition for position in Finnish road transportation fuel industry appears to be 

intensifying, though currently it is centered mainly around diesel. Most refueling stations are 
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considered reliable, with notable exceptions in LBG trucks, where some logistic companies 

have experienced fuel availability issues. When choosing truck types and fuels, logistics 

companies prioritize cost, the availability of filling station networks, and their own 

customers’ preferences, while also considering vehicle range. Logistics companies generally 

see that alternative fuels do not yet match Diesel trucks in terms of range, power, and 

reliability, but they expect more suppliers to enter the market across all fuels. Survey results 

show a shift in fleet composition by 2030. LBG adoption is expected to slightly increase in 

total, but as a tertiary fuel. Diesel use is expected to decline as a primary fuel. Electricity and 

hydrogen are going to have the largest growth in new users, but their overall share of usage 

is still anticipated to remain relatively small. 

From a competition for position perspective, this indicates that rivalry within the industry is 

expected to increase as new suppliers enter and alternative fuels become more viable. The 

current market is relatively stable and concentrated, but as technology, infrastructure, and 

performance of alternative fuels improve, competition and rivalry are likely to intensify and 

erode the dominant position of diesel already in 2030. This shift in demand conditions will 

benefit early moving fuel supplier groups that are able to secure key resources, as they will 

face ex-ante limits to competition when diesel’s market share declines and space opens for 

alternative fuels. Those who capture these volumes early will further strengthen their 

position due to imperfect resource mobility, which makes it difficult for later entrants to 

replicate or displace established investments.  

4.5  Threat of New Entrants 

Although there were no survey’s respondents currently with hydrogen trucks in Finnish 

transportation industry, survey results indicate both existing interest and a growing demand 

for them. Therefore, hydrogen trucks can be considered a potential threat of new entrants 

within the framework of Porter’s Five Forces (1990). Also, Hydrogen is increasingly seen 

as a solution for decarbonization of transportation especially in the heavy-duty vehicle 

sector, so it can be seen as main threat of entrant in the transportation sector (Fortum 2025). 

IEA (2022b) predicted similarly that hydrogen will play vital role in the heavy-duty sector 

in the future, but according to their study electricity will be the main used source of fuel in 

heavy duty sector. Finland’s first hydrogen powered truck was taken into use in 2024 and so 
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far, it seems to be also only one. (Holopainen 2024, OSAO 2024) There are couple of entry 

barriers that are especially relevant to the transportation fuel sector. Lack of hydrogen 

refueling infrastructure, which requires significant investment, can be seen as the major 

barrier of entry at the moment for hydrogen. Also, hydrogens production and storage remain 

as an issue for the entry to the markets and therefore hydrogen needs more time. (Drum 

2024)  

As we have found out previously, capital requirements for both production and distribution 

are large, and they might also be imperfectly mobile resulting in high exit costs for suppliers. 

Imperfect mobility also gives suppliers some leverage on the buyers or logistic companies, 

since logistic companies are tied to hydrogen if they start to use and purchase hydrogen 

trucks. Similarly, the imperfect mobility of trucks means that logistics companies must 

purchase new hydrogen vehicles, as their existing fleets cannot be used for this purpose. This 

creates additional capital requirements for the companies. Suppliers and buyers are 

supporting industries in this matter, and they need to help each other to develop the hydrogen 

industry. Capital requirements are also ex-post limits to competition since they are quite hard 

to replicate without high costs. Another barrier for entry for hydrogen is related to cost 

disadvantages independent of size. Competing fuels such as diesel, LBG and electricity are 

already at least somewhat present in the road transportation industry and might already have 

gained experience and operational knowledge.   

Hydrogen truck received fewest positive responses when comparing different trucks. It is 

also notable that there were quite many neutral responses, which indicate uncertainty about 

the development and usage of hydrogen trucks. Most concerns arise from the refueling 

station network and also availability of the trucks. At the same hydrogen is believed to 

develop its refueling station network in Finland, as new suppliers are expected to enter the 

market. These results indicate that hydrogen usage and its infrastructure is starting to develop 

in the next 5 years, but it is not expected to be sufficient yet. Hydrogen cannot be more 

expensive than the other fuels in the market, since logistics companies are highly price 

sensitive in Finland, when choosing truck type and its fuel. Logistic companies’ customers 

are not willing to pay any premium for sustainable fuel. 

Government policies and incentives can play an important role in shaping the transportation 

fuel market. Within Porter’s Five forces (1990) framework, governments policies can lower 

entry barriers and therefore increase the threat of new entrants. To understand how the 
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logistic companies are viewing this aspect, a survey question was included to study this 

matter. Responses are shown in Figure 25.  

 

Figure 25: Results of a survey question – "At the moment government incentives and policies (e.g., subsidies, tax breaks) 

make alternative fuels more attractive than diesel." 

Overall trend is that government incentives and policies are not favorable for LBG, biodiesel, 

hydrogen or electricity. From these Electricity gained most positive feedback, as 5 people 

agreed with the sentence. Hydrogen had the most uncertainty, as the majority chose neutral. 

LBG and Biodiesel had quite similar responses, as by far majority chose to fully disagree. 

Government policies and incentives are therefore not lowering the entry barriers for studied 

fuel types.  

The survey results indicated that government incentives and policies were not perceived as 

a significant advantage for any of the studied fuels. From the perspective of Porter’s 

Diamond of National Advantage (1990), this reflects a weak role of government as a driver 

in shaping the competitive environment. Government policies can strongly influence factor 

conditions, such as infrastructure investments and demand conditions, through incentives 

that enhance early market adoption. In countries where governments have actively supported 

alternative fuels, such measures have often accelerated innovation, infrastructure 

development, and market growth, giving specific fuels a national competitive edge. One 

good example is another Nordic country Norway. In Norway a combination of taxation 

ruling and incentives are the main reasons for the high adoption of electric vehicles. (IEA, 

0

2

4

6

8

10

12

14

LBG Biodiesel Hydrogen Electricity

"At the moment government incentives and policies (e.g., 

subsidies, tax breaks) make alternative fuels more attractive 

than diesel."

1 (Fully disagree) 2 (Somewhat disagree) 3 (Neutral) 4 (Somewhat agree) 5 (Fully agree)



62 
 

 

2022a) In Finland, this absence of clear government support is somewhat surprising, 

considering the country’s ambitious emission reduction targets. The lack of strong incentives 

may limit the creation of specialized advantages and early demand for alternative fuels, 

thereby slowing their competitive development relative to diesel. Strengthening government 

measures could help create favorable national conditions for alternative fuels and support 

their long-term competitiveness. 

Additionally, it was noted in the theory framework that government owned transmission 

system operator Gasgrid is planning to develop hydrogen pipeline network in Finland, which 

could help suppliers by providing a foundational infrastructure for distribution. Still capital 

requirements would be needed for filling stations, but the pipeline would help with domestic 

hydrogen production distribution and also local distribution within Finland. Distribution 

network’s volumes and usage could be ex-ante limit to competition, since early access to the 

network and capacity could be secured by a limited number of suppliers, reducing the 

intensity of competition for these key distribution resources at the initial stage. Overall, there 

are indications of government support on the supply side, which may suggest that similar 

measures could eventually extend to the transportation sector. However, such support has 

not yet been observed in practice on the demand or user side. 
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5  Summary and Conclusions 

Chapter includes summary, conclusion and answers to research questions. Additionally, 

managerial implications and follow-up research proposals are introduced. 

5.1  Summary 

The objective of this study was to analyze the competitiveness of liquefied biogas as a 

transportation fuel in comparison to other fuel alternatives. More specifically, the thesis 

examined expectations and views related to different fuel types, as well as broader 

perspectives on the transportation industry. To provide context for the theoretical framework 

and to achieve the research objectives, quantitative research was conducted through a survey 

of logistics companies. The aim was to capture their perceptions, expectations, and views 

regarding different fuel types and the overall transportation industry from the end-user 

perspective for the next 5 years. 

The theoretical section of the thesis included competitiveness frameworks with key 

competitiveness factors and how these competitive dynamics shape corporate direction and 

industry development. Key terminology related to competitiveness was defined and 

examined, providing a foundation for understanding the mechanisms through which 

companies, industries and nations build and sustain their competitive advantage. Chapter 

highlights the interplay between market forces, firm-specific capabilities, and national 

conditions in shaping competitive outcomes. Competitiveness is something that all strive 

for, but it cannot be achieved for all. There are limitations for competitiveness and 

innovation plays a crucial role in creating and sustaining competitive advantage. 

After the literature review, the research methodology and data collection approach were 

presented. The empirical part of this thesis was conducted using a quantitative research 

method, and data were collected through a Likert-scale survey. The chosen method was 

justified by the nature of the research, which required a systematic and consistent way to 

measure multiple questions while remaining easy for respondents to use. In addition, the 

Likert scale allowed for the inclusion and comparison of different opinions and perspectives 

in a structured format. Respondents were Case Company’s customers and in total 21 
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responses were gathered. The key outcomes of the empirical research were the logistic 

companies’ views and expectations of current fuel types. 

Lastly, the findings of the literature review and the empirical research were discussed and 

analyzed. By this, the research questions were addressed. Additionally, managerial 

implications were explored and future research discussed. The main takeaway of the thesis 

is that there is a demand for more sustainable fuel transportation industry, where liquefied 

biogas is expected to be competitive. At the moment reliable supply of LBG remains an area 

for improvement. When studying different fuel options, LBG trucks had the most positive 

responses and also it was seen as a cost-efficient solution which would indicate that it is 

desirable investment for logistic companies to use. At the same time not many of the 

respondents are planning to add LBG to their fleet in the next 5 years. This could indicate 

that 5 years might be too short time for fleet changes. Among the studied alternatives, 

biodiesel stands out as the strongest competitor, which has perfect technical mobility from 

diesel fuel to biodiesel. In other fuels imperfect mobility between trucks and fuel types helps 

to maintain advantage, but at the same time makes expanding market share more difficult. 

Electricity and hydrogen did not receive many positive responses in the fuel comparison and 

were associated with numerous neutral responses, indicating a level of uncertainty. Still, 

these are expected to have a couple of new users in 2030. The supply and distribution of 

each fuel is expected to increase with new suppliers. At the same time, it is noteworthy that 

high capital expenditures are slowing down new entrants. 

5.2  Conclusions 

In conclusion, the thesis successfully met its objectives. The aim of the study was achieved, 

and the research questions were comprehensively addressed.  

Answers to research questions: 

Q1: How does liquefied biogas compete with other transport fuels in Finland in the next 5 

years? 

Liquefied biogas is expected to maintain a relatively strong competitive position in Finland’s 

transportation fuel market over the next five years, although its role within company fleets 

is projected to shift. While the number of new adopters is not expected to grow substantially, 
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many existing users are likely to continue using LBG. However, its position within fleets is 

expected to move from secondary to tertiary, indicating that LBG will often serve as a 

complementary rather than the dominant fuel type. 

From supplier and refueling infrastructure perspective, refueling stations are currently 

meeting the operational needs of logistic companies and the supply is considered somewhat 

reliable, although these are areas where LBG could improve. The supplier landscape for 

LBG is expected to increase, as new suppliers are expected to enter the market. This will 

increase competition among LBG suppliers, but it will also benefit logistics companies by 

providing greater availability, which could, in turn, encourage wider adoption of LBG. At 

the same time, new suppliers are also expected to enter the market for other alternative fuels, 

further expanding the range of options available to logistics companies. Findings in literature 

indicates that this will result to stronger rivalry among existing competitors and a higher 

threat of new entrants and substitutes as well. Simultaneously rivalry within same fuel type 

pressures existing companies to innovations which could develop the fuel type and also its 

competitiveness against other fuels as well. At the same time threat of new entry and ex-ante 

limits to competition are strengthened mainly by capital expenditure entry barrier. 

Diesel remains the dominant fuel in the Finnish transport industry in 2030, but its share is 

expected to decrease. Change in demand conditions for more sustainable fuels is creating 

opportunities for biogas to capture market users. This opportunity is similar to other 

alternative fuels as well. In this, imperfect mobility of trucks is playing a vital role, when 

logistic companies have invested in biogas trucks, switching fuel type involves operational 

and financial costs. Similarly, ex-post limits to competition are increased by imperfect 

mobility. These are helping biogas to stabilize their market position, but also imperfect 

mobility means that it is harder to gain new customers from other fuel types.  

Strongest competitor for LBG was biodiesel from studied alternative fuels. Furthermore, 

biodiesel’s perfect mobility with diesel allows easier adoption. Still costs of the fuel are 

playing a vital role when choosing substitutes, as results indicated high price sensitivity 

when logistic companies are choosing suppliers and also truck type to purchase. Biogas 

trucks were perceived to be more cost efficient than biodiesel trucks, giving it a relative 

advantage. These cost-related differences reflect resource heterogeneity, as biogas holds 

certain infrastructure and price advantages that set it apart from other alternatives. 

Meanwhile, electricity and hydrogen are expected to experience the largest growth in new 
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users, signaling a shift toward more diverse transportation fleets. However, their overall 

usage levels remain relatively low, so their impact on competitive dynamics will likely grow 

more significantly after five-year study aim. Additionally, government policies which are 

notable entry barriers are not seen to give any advantage to alternative fuels at the moment. 

This lack of supportive policies weakens potential ex-ante limits to competition, meaning 

alternative fuels are less protected from competitive pressures and must rely more on market-

based advantages such as costs and infrastructure. 

Q2. What factors determine the competitiveness of certain fuel in relation to other fuels in 

the transport sector? 

The competitiveness of different transportation fuels in Finland is shaped by a combination 

of operational, economic and structural factors. Overall, survey results emphasize practical 

and business consideration when evaluating fuel alternatives. These aspects include reliable 

fuel availability and affordable price as well as functional station network with high quality 

refueling systems. These operational factors are fundamental prerequisites for any fuel to 

compete effectively in the logistics sector, where vehicle uptime and route reliability are 

essential. 

Among these factors it was clear that fuel price is the most significant determinant of 

competitiveness. Logistic companies were found to be highly price sensitive, and price plays 

a critical role not only in fuel purchasing decisions but also in truck type decisions and 

investments. This sensitivity increases the bargaining power of buyers, especially when 

multiple fuel options are available, and puts pressure on suppliers to maintain cost 

competitiveness. At the same time limited number of suppliers is decreasing the buyer power 

and increasing supplier power. Alternative fuels that cannot offer cost advantages or at least 

parity with others are likely to face adoption barriers.   

Imperfect mobility is one of the key factors determining the competitiveness of certain fuels 

in relation to other fuels in the transport sector. This leads to the importance of early adoption 

and movement. Fuels that achieve an early adoption can build ex-post limits to competition, 

as the required infrastructure, customers and sunken investments are increasingly creating 

barriers that are difficult for competing fuels to overcome later. These will result in a stronger 

market position for the fuel and higher entry barriers and slow down the adoption rate for 
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new fuels as switching between fuel systems is constrained by imperfect mobility of 

infrastructure and fleet assets.  

In terms of supplier differentiation, factors like advertising and marketing were found to 

have little influence on logistics companies’ supplier decisions. Customer service was 

acknowledged to have some effect, but it was not seen as a major determinant of 

competitiveness. This suggests that competition for position among fuel suppliers occurs 

less through branding or service differentiation and more through price, infrastructure 

quality, and availability. 

Changing market trends for more sustainable fuels were found and increasing demand for it 

from logistic companies’ customers. Developing sustainability trends support the 

competitiveness of alternative fuels, by gradually increasing demand for low-emission 

solutions. However, this shift alone is insufficient; without cost competitiveness, reliable 

supply, or strategic advantages, alternative fuels may struggle to convert interest into actual 

market share. 

5.3  Managerial implications 

The thesis identifies several insights with practical relevance. The following suggestions 

highlight ways these findings could be applied from a managerial perspective. 

1. Capturing market share released by diesel 

Suppliers offering the same alternative fuel should focus on expanding their fuel’s overall 

share rather than competing against each other within the same fuel group. Intense rivalry 

can take place later, as imperfect resource mobility will make it difficult for buyers to switch 

once they have committed to a specific fuel type, allowing early suppliers to secure a strong 

position first. In practice this could mean building broader infrastructure, not competing 

within existing sites for example. 

2. Maintaining price competitiveness across fuel mix 

As the transportation industry was found to be highly price sensitive, suppliers should ensure 

that their fuel remains cost competitive compared to other alternatives. This can attract new 

logistics companies to adapt the fuel. 
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3. Ensuring operational reliability and engaging with policy development 

Logistics companies prioritize operational efficiency, making a consistent and reliable fuel 

supply a vital factor in their operations. Factors such as faster refueling or strategically 

located stations could serve as key differentiators. Even if current policies are neutral, future 

subsidies, carbon taxes, or emission regulations may influence adoption. Suppliers should 

actively monitor policy developments and be prepared to adapt their offerings to capitalize 

on new opportunities or defend their market position. Furthermore, it could be beneficial to 

proactively propose targeted incentives or benefits for the use of specific fuels, supported by 

emission reduction calculations and aligned with Finland’s national emission targets. Such 

initiatives could significantly enhance the competitiveness of particular fuel groups. These 

proposals could be strengthened through cooperation between fuel suppliers, producers and 

end users, allowing for the collection of more comprehensive data, which could influence 

policy development and improve the competitiveness of the fuel group. 

5.4  Follow-up Research Proposals 

As transportation industry was found to be highly price sensitive it could be interesting to 

analyze more in-depth financial aspects of different types of trucks and fuels. Detailed 

financial modeling, including total cost of ownership, operational, fuel efficiency and 

maintenance, would provide clearer picture into the economic competitiveness of various 

alternative trucks. This would help logistic companies to evaluate investment decision 

making, while also guiding fuel suppliers on pricing and market positioning strategies.  

Additionally, comparative lifecycle assessment could be done for different trucks. This study 

could include “imperfect mobility” factors examining the cost and feasibility of switching 

to a different truck type before the end of its lifecycle, and whether there is demand for 

second-hand trucks. Evaluating such trade-offs would provide practical insights into fleet 

transition strategies and help identify barriers to adoption of more sustainable fuel. 

As noted, government policies are great entry barriers, but in this thesis no major positive 

government policies for alternative fuel were found. This may not be the case later in 

Finland. Future research could explore how new policies affect the adoption of specific fuels. 
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This could be done both in Finland, if new policies are implemented, and in other countries 

where supportive policies are already in place. 
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Appendices 

Appendix A. Survey questions for logistic companies in English  

1. Number of LBG trucks in your fleet   

2. Number of Diesel trucks in your fleet  

3. Number of Hydrogen trucks in your fleet  

4. Number of Electric trucks in your fleet  

5. “The supply of fuel type is reliable” 

6. “Refueling stations network meets our operational needs at the moment” 

7. “We can easily switch fuel type suppliers if needed” 

8. We have strategic plans or customer promises to use more or to change to alternative fuels 

in next 5 years 

9. “Advertising affects which gas station or company we use.” 

10. “Quality of customer service effects our supplier decisions” 

11. “Customer service that we have gained from suppliers have been good” 

12. “Fuel price is one of the main factors when deciding which station we are going to fill” 

13. When deciding which filling station to use, our top 3 decisive factors are: 

14. “Our customers are willing to pay more for sustainable transportation” 

15. “Most customers choose the cheapest option regardless of fuel type” 

15. “Our customers more often request that transportation is done with renewable energy” 

16. “Alternative fuels helps us to stand out in the market, from other competitors” 

17. We use only one supplier for the fuel  
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18. We have fixed fuel purchase agreement with supplier(s) 

19. “We have noticed differences in fuel quality between suppliers and/or stations” 

20. “I believe that hydrogen truck will be a viable option for our transportation fleet in the 

next 5 years” 

21. “Hydrogen truck is cost efficient in 5 years” 

22. “Hydrogens’ distribution network meets our operational needs in 5 years” 

23. “Hydrogen trucks will be easily available to purchase in 5 years” 

24. “Hydrogen truck has performance advantages (like longer range, more power etc.) over 

other alternative fuels in 5 years. “ 

25. “I believe that LBG truck will be a viable option for our transportation fleet in the next 

5 years” 

26. “LBG truck is cost efficient in 5 years” 

27. “LBG’s distribution network meets our operational needs in 5 years” 

28. “LBG trucks will be easily available to purchase in 5 years” 

29. “LBG truck has performance advantages (like longer range, more power etc.) over 

other alternative fuels in 5 years. “  

30. “I believe that biodiesel truck will be a viable option for our transportation fleet in the 

next 5 years” 

31. “Biodiesel truck is cost efficient in 5 years” 

32. “Biodiesel’s distribution network meets our operational needs in 5 years” 

33. “Biodiesel trucks will be easily available to purchase in 5 years” 

34. “Biodiesel truck has performance advantages (like longer range, more power etc.) over 

other alternative fuels in 5 years. “ 
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35. “I believe that electric truck will be a viable option for our transportation fleet in the next 

5 years” 

36. “Electric truck is cost efficient in 5 years” 

37. “Electricity’s distribution network meets our operational needs in 5 years” 

38. “Electric trucks will be easily available to purchase in 5 years” 

39. “Electric truck has performance advantages (like longer range, more power etc.) over 

other alternative fuels in 5 years. “ 

40. “Fuel suppliers actively compete on service and added value (e.g customer service, 

upgrades in the filling stations etc) , not just price.” 

41. “We expect more suppliers to enter the market in the next 5 years” 

42. “There are differences between filling stations in terms of reliability, downtime, 

malfunctions and availability” 

43. “We have changed our route or filling planning due to lack of trust or issues in a specific 

filling station or fuel provider” 

44. In what fuel type have you faced these kind of issues 

45. What were the main reasons for avoiding that station or provider? 

46. What are the three most used energy sources in your fleet in 2030? Please list the TOP 

3, with 1 being the most used. If fewer than 3 energy carriers are used, leave the remaining 

entries blank. 

47. If you answered "Other" to previous question, please specify what energy carrier are you 

using in your company in 2030. 

48. “Current alternative fuel options do not yet match diesel in terms of vehicle range, power 

and reliability.” 

49. When choosing truck and its fuel type TOP 5 determining factors are: 
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50. “At the moment government incentives and policies (e.g., subsidies, tax breaks) make 

alternative fuels more attractive than diesel.” 

 

 


