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                               Abstract 

 

Prior to this thesis it was interesting to stumble upon the fact that the transport 

sector is not fully included in the EU-ETS, except aviation and water based 

transport. This caused for the desire as to seek to elucidate which consequences 

it would have, if the road based freight transport was too be included as well, as 

such distinction were deemed yet untreated. The approach as to elucidate this 

problematic was first conducted through analyzing the current environmental 

regulatory state of the market, followed by a definition of the environmental 

challenge being the reduction of CO
2

. Additionally this state of market has been 

framed, as to outline the different mechanism provided by the market, in order 

to secure that environmental optimization occurs. Subsequent the focus was 

turned towards the internal and external factors that could be seen of 

importance, for the organization to consider, as to obtain higher adaptability 

for environmental optimization. The extent to which the active company-

customer relationship affects this adaptability was eventually added in the 

analysis. The findings of this thesis, cannot be seen as a conclusive answer as to 

what needs be conducted if the EU-ETS should also encompass the road based 

freight transport, as it the EU-ETS should not necessarily be view as the only 

opportunity as to enforce environmental regulations upon the transport sector. 

Both the application of a CO
2

 tax and voluntary agreements, could serve as 

similar means as that of the EU-ETS. The main problematic associated with the 

transport sector and environmental regulations arise from the Kyoto Protocol 

based segregation of countries, potentially being root for distortion of the 

competitiveness of the transport sector.  
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1 Introduction 

Regardless of opinion on the subject, it is difficult not to be aware of the increased political, 

public and even commercial focus towards the environmental impacts which arises from 

everyday business and consumer consumption of resources. Thereby, an increase in demand of 

sustainable products has been observed in the latest years, with emphasis towards products 

produced in developing countries, i.e. coffee, footwear, apparel etc. Initially the focus towards 

these products concerned the issues regarding working condition, such as child labor and 

unions, to which consumers in the developed countries has obtained increased awareness. The 

outsourcing tendencies that has characterized corporate behavior the last couple of decades has 

increased this problematic as well as creating the situation in which production and operations 

are sourced to a country in which technological and regulative level, nonetheless a lower than 

that of the developed countries. This has additionally created focus towards environmental 

impacts and pollution heavens and to which extend both can be reduced, mainly with focus 

towards the heavy polluting energy sector. The increased green tendency is evident within 

literary and political circles, which can be seen as additionally creating attention towards the 

environmental agenda. As a direct consequence of increased political focus, a global contracted 

agreement, the Kyoto Protocol, has been established, with the purpose of securing a certain 

amount of emission reduction of carbon dioxide (CO2), as a main source for manmade global 

warming, within a specific time horizon. The Kyoto Protocol only outlines whether a country 

has an emission reduction target or merely the responsibility of reporting and monitoring 

emissions. The European Union has, as a consequence of the Kyoto Protocol, through the 

European Union Emission Trading Scheme (EU-ETS), specified the sectors deemed 

appropriate for emission reductions. This has initially been limited towards the energy sector, 

likely due to its high emissions of CO2 and the high governmental involvement, causing it to be 

more adaptable to environmental regulation. Despite this, there exists a need to move beyond 

this limited sector approach, as it currently excludes other heavy polluting sectors such as 

transport. However, there has been taken precautionary measures towards this sector, as the 

European Union Commission has propounded that the aviation and water based transportation 

is due to become subject to similarly regulations as that imposed upon the energy sector. The 

road transport is not likely to become subdued to legislations in any foreseeable future, which 

can be seen as peculiarly as it is a main contributor of emissions generated within the transport 

sector. It should be noted that this thesis was completed in August 2009 prior to the COP15. 
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2 Problem statement 

In the light of the transport sector not being subject to the same environmental regulations as 

those imposed upon sector such as the energy sector,  causes for skepticism, as the transport 

sector are amongst the highest contributors of air pollutions on a global scale. Therefore the 

desired focus of this thesis is to elucidate; 

 

The Strategic Implications of Implementing the Transport sector into the EU-ETS; A study 

of the market and organizational based difficulties with a transportation sector based emission 

trading scheme, 

 

In order to fully analyze these strategic implications, and the underlying factor and elements 

affecting the degree to which, an implementation of the transport sector into the EU-ETS are to 

validated, it has been deemed necessary to outline the following research question; 

 

– How can the role of transportation in a supply chain, and the subsequent 

environmental challenge be defined? 

– How is the Kyoto Protocol and the European Union Emission Trading Scheme, and 

associated legislations, constructed in order to enhance environmental optimization 

opportunities? 

– Which factors should be considered if a company wishes to adapt an improved 

environmental profile in the organization and supply chain? 

– To which extent should organizations consider external factors in an environmental 

profile and how are these affecting inter-organizational relationships? 

– Which issues needs to be addressed on both the corporate and supply chain level in 

terms of adapting to environmental optimization? 
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3 Methodology  

In order to answer the above mentioned problem statement and subsequent research questions, 

this thesis will be addressed through a philosophical conceptual perspective as it will provide 

the means for enhancing the way in which the supply chain are being observed, as well the 

interactions between the supply chain and its surrounding environment. Through the adaptation 

of such holistic a perspective, the supply chain itself and the management hereof can be 

brought into comparison with the more broad social and economic trends, such as the increased 

focus on climate changes, and the subsequent challenges of reducing the emissions of carbon 

dioxide as a cause for climate change. The philosophical conceptual perspective on the supply 

chain are substantiated and verified through a theoretical literature review, with the purpose of 

elucidating the marked mechanisms and parameters, spanning from political decisions and 

regulations to stakeholders of the community, which can either be viewed as having a high 

degree, if not also expanding, relevance and influence for the focal company. Furthermore the 

adaptation of thus conceptual perspective, also allows for the possibility as to obtain a non 

parochial view of environment in which the supply chain operates, making it possible to 

identify new, or existing non focused, issues of which it can be argued that the managers of the 

supply chain needs to pay attention and address in both the daily and long term operational 

planning. Thus, the thesis is divided into an analysis and a discussion which are subsequently 

followed by the conclusion. The analysis is divided into three core issues, each with its own 

focus which together will seek to provide the necessary analytical framework for answering the 

main problem statement. The first core issues concerns the first three parts of the analysis, 

whereas the second core issue regards the fourth and fifth part, while the third core issue entails 

the last part of the analysis. The three core issues will seek to elucidate; 

 

– First Core Issue; regards the matter of how transportation can be viewed within the 

organizational supply chain, which will be sought elucidated through Feller et al.’s 

(2006) distinction between the supply and value chain, which is substantiated  by 

Chopra & Meindl (2007), Christopher (2005) and Harland (1996) and their views and 

definitions of the term supply chain management. In regard to the environmental 

challenge, inspiration will be drawn from international agreements such as the Kyoto 

Protocol, and the Intergovernmental Panel on Climate Change, which will be sought 

elucidated through Keskinen et al’s (2001) view on climate change, as well as through 
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the tendencies of Peattie’s (2001) green consumerism. Subsequently Callon’s (1998) 

framing terminology will be applied upon the Kyoto Protocol, through the application 

of Haites & Yamin (2004), in order to highlight the essence of not only the Kyoto 

Protocol but also the underlying market frames. The consequences of the potential 

loopholes within the framing of a market, will be addressed through Hansen (2003), 

and his view on pollution heavens.     

    

– Second Core Issue; concerns the European Union as both a market frame and a 

regulative authority. The market mechanisms of the European Union Emission Trading 

Scheme will be elucidated through Fliegstein’s (2001) architecture of the market, as 

Ellerman & Buchner (2007) acknowledges it as one of the major pillars within EU 

climate policy. In continuation hereof, Coase’s (1998) Theorem will be applied as a 

mean for validate and or substantiate the market efficiency of Fligstein. As the EU 

member states are subject to EU regulations, Grayling et al. (2006) are used to describe 

the national authority’s influence in the allocation of quotas, which is substantiated 

through Watters & Tight (2007). The Purpose of the EU-ETS and as to whether or not 

this created environmental initiatives is viewed through Søggard’s (2004) cohesion 

between the environment and economic instruments. Ellerman & Joskow (2008) and 

Brealy et al. (2006) will then subsequently be applied in order to determine the factors 

influencing the price of the emission allowances. When seeking to determine 

regulations being present in a market, Søgaard (2004) and Neergaard & Pedersen 

(2003) will be applied, as they focus on the applicable types of regulations, which will 

be accommodated by the hypothesis propounded by Porter & van der Linde (1995). To 

highlight the uncertainties related to the different regulations from Søgaard (2004) and 

Neergaard & Pedersen (2003), Drury et al. (1999) and their views on potential fraud 

and manipulation, such as underreporting, will be applied, which will be additionally 

substantiated by Camilia Cavendish (2006), who emphasizes the existents of cohesion 

between underreporting and competitive advantages, which is accommodated by the 

views of Frost (2001) and Laufer (2003) of the problematic related to self regulation. 

Lehmkuhl’s (2002) view on the issue of common European transport policies is 

subsequently used to substantiate the need for determining the different types of 

applicable regulations.    
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– Third Core Issue; will initially be based upon the argument of Neto et al. (2008), as 

they acknowledge that increased outside pressure potentially can cause companies to 

re-design their operations, which is substantiated by Tsoulfas & Pappis (2006) and their 

recognition that all operational activities has an environmental impact, which 

additionally will be accommodated by the strategic considerations of Rondinelli & 

Berry (2000). In order to estimate such environmental impacts the LCA approach of 

both Hagelaar & van der Vorst (2001) and Clift & Wright (2000) will be applied. In 

order to comprehend the consequences of applying the aforementioned authors, in 

terms of the organizational challenges, Mintzberg et al.’s (2003) different 

organizational forms will be applied alongside multiple authors such as Yochanan 

(1991) and Beyerlein et al. (2003) as they have moved beyond Mintzberg et al.’s (2003) 

descriptions of the organization, regarding issues such as information sharing and 

knowledge creation. In continuation hereof the organizational supply chain will be 

sought elucidated through the configurations of Lejenune & Yakova (2005) which will 

be accommodated by the views of Stadtler (2005) and Jayaraman et al. (2007) as they 

focus on the importance of alignment within the supply chain. Additionally Cantor & 

MacDonald (2008), as well as Zhou & Benton (2007) and Miles & Snow (2007), 

through their focus of the correlation between information sharing and supply chain 

performance will be applied as to substantiate the application of the configurations 

propounded by Lejeune & Yakova (2005). Regardless of organizational form the need 

for adapting safeguarding mechanisms towards stakeholders will be sought elucidated 

through the safeguarding mechanisms of Léger et al. (2006), Pedersen & Andersen 

(2006), the stakeholder definitions of Mason & Mitroff (1981), Haigh & Griffiths 

(2007) and the stakeholder approaches propounded by both Tompkins et al. (2008) and 

Mitchell et al. (1997). The issue of addressing the environment as a stakeholder will be 

illustrated through the views of Starik (1995), Carroll (1993) and Ruggaard (2008), 

which will be accommodated by the hidden action problem associated with stakeholder 

compliance from Hendrikse (2003). Additionally the strategic aspects through which 

both competitive and sustained advantages can be obtained upon the market conditions, 

the views of Barney (1991) will be applied alongside the managerial aspect of strategy 

from Walsh & Seward (2001). However, as supply chains strategy, unless strategic fit 
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is obtained, can differ from corporate strategy, the views of Lee (2002), Ayers (1999) 

and Fisher (1997) will be applied in order to comprehend the different aspects of supply 

chain challenges.  

 

Subsequent to the analysis, as conducted upon the aforementioned core issues, the discussion 

will seek to perform the distinction between the consequences for the EU-ETS market as well 

as the consequences for the transport sector if the latter where to be included within the EU-

ETS, which will be conducted through combining the different findings within the core issues 

of the analysis. In regard to the market, the potential consequences will be sought illustrated in 

regard to which, if any, changes needs to be made on existing regulations, or if the need for 

new requirements faces the market. Concerning the consequences for the transport sector, these 

will be elucidated through the organizational relationship, of which the transport companies are 

though likely to engage. In the final conclusion, the author’s will first seek to answer the 

research question and the problem statement, and subsequently outline their own opinion upon 

the subject of this thesis, substantiated by the findings within the preceding analysis and 

conclusion.  
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4 Limitations 

Aviation, Water and Rail transport is not included within this thesis, as the difference between 

these and road transport will constrain the opportunities to conduct an in-depth analysis of the 

topic. Furthermore, road transportation is defined as transportation of goods and not 

passengers. As the main topic of the Kyoto Protocol is towards the reduction of green house 

gases, the environmental challenge towards the transport sector will only take into account 

CO2, despite vehicles usage and burning of fossil fuels causing emission of additional 

environmental and health damaging substances, such as particles and carbon monoxide. 

Thereby not being said that these substances are to be disregarded, but they will not be the 

scope of this thesis. Despite the global nature of the Kyoto Protocol, it is an intentional choice 

only to focus on the underlying market frame of the European Union and the neighboring 

countries, due to the EU-ETS being a pillar of this thesis. Despite emission quotas being traded 

in a free market as any other asset, a financial and risk analysis of these will not be conducted, 

as the aim, is not to identify the economic consequences of a potential implementation, but to 

conduct a strategic analysis. Regardless of the use of regulations within the thesis, it is not 

within the scope to validate the underlying political decisions, as regulations are only applied 

to highlight the consequences hereof upon the market. Despite the transportation sector being 

highly depending upon the performance and management of the underlying supply chain, as 

well as the managerial approach as to how the different entities of the supply chain are effected 

through the implementation of different initiatives, including environmental optimization 

initiatives, the approach as to how the different companies, within the transport sector, can 

actually implement an environmental initiative will not be detailed or analyzed, as the focus of 

the thesis is targeted towards analyzing the strategic implications, and not the strategic 

implementation process itself. Furthermore, it is not the intend to find a universal 

organizational form appropriate for the transport sector in regard to the transport sector, but 

only the characteristics necessary in order to do so. Additionally, it is an intentional choice not 

to include empirical data in form of case studies, besides the Kyoto Protocol, as the scope of 

this thesis is aimed towards an overall assessment of the possibilities of an implementation of 

the transport sector into emission trading. The thesis will not seek to present what should be 

done, but aim towards what can be done.  
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5 Analysis 

5.1 Defining Transportation 

When focusing on the environmental issues in the market today, such as CO2 and the 

subsequent challenges related to the compliance with these, as presented through the Kyoto 

Protocol and the EU-ETS, the role of the transportation and its impact on the environment has 

to be addressed with cautiousness. When dealing with transportation there are three major ways 

of doing so, these are; water, aviation and land. As this thesis is based upon the EU-ETS 

frame
1
, the water transport is of less importance than the aviation and land based 

transportation, and as the EU commission has already proposed, the inclusion of the aviation 

sector into the EU-ETS in 2012
2
, the main focus, when using the term transportation will be 

road transport. This is also supported by the road transportations contribution to the total 

emissions from the transport sector, as the road transportation has been responsible for more 

than 90 pct. of the total emissions arising from transportation since 1995.
3
 In order to address 

the role of the road transportation in regard to the environmental agenda it is necessary to 

understand the relationship between the supply chain and transportation. This would raise the 

question whether the transportation should be seen as a byproduct or a single entity.  

5.1.1 Transportation as Byproduct or Single Entity 

Basically it can be said, that if there is nothing to be delivered there would not exist a need for 

transportation. According to Chopra & Meindl (2007), if a transportation company performs 

one or more logistic activities on behalf of a costumer, it can be characterized as a third-party 

logistics provider (TPL). In such a term the transportation would be seen as a byproduct of the 

costumers operations, hence a proportional relationship with the amount of products in need of 

being delivered, with the scale of the transportation would exist. This distinction of the role of 

the transportation would in the words of Chopra & Meindl (2007), mean that the transportation 

should be seen as the movement of objects within a supply chain; hence transportation would 

be a by-product. However, as this thesis involves environmental aspects of transportation, 

viewing transportation as a by-product could exclude this part of the supply chain in an 

                                                 
1
 See section 5.4 - European Union Emission Trading Scheme - pp. 25-31 

2
 EU Comissionen (2009) - http://europa.eu/rapid/searchResultAction.do -  Search - MEMO/09/34 – 28.01.2009  

3
Eurostat - http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home - TSDTR410 - 21.04.2009 and 

Danmarks Statisk - http://www.statistikbanken.dk/statbank5a/default.asp?w=1280 – TERM6 

 

http://europa.eu/rapid/searchResultAction.do
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home%20-%20TSDTR410%20-%2021.04.2009
http://www.statistikbanken.dk/statbank5a/default.asp?w=1280
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environmental optimization process, if emission reductions are easier obtained elsewhere in the 

supply chain, than in transportation. Thus, the role of transportation should be viewed from the 

perspectives of sustainable transportation, which, in accordance with The Centre for 

Sustainable Transportation (CST), means that transportation in a supply chain cannot be 

excluded from an environmental optimization process.
4
 In such terms, and in order to obtain 

sustainability in a supply chain, the different segments have to be optimized individually and 

not the supply chain as a whole, unless such single optimization can compromise the potential 

success of the supply chain. In this assumption, the role of transportation shifts from Chopra & 

Meindl's (2007) by-product to a single entity. 

5.1.2 Measuring Emission from Transportation 

In order to assess an implementation of the road transportation into the EU-ETS, an instrument 

to measure the environmental impact of a given transportation conducted by a road based 

vehicle is needed. Currently such instrument is provided by International Transport Denmark 

(ITD)
5
 which has been compiled upon the EU Emission Standards for Heavy-Duty Diesel 

Engines
6
. These tables estimate the amount of green house gases released from the vehicle 

depending upon the Euro norm of the engine, vehicle type, weight of cargo and urban 

landscape category. From this it is possible to calculate a valid estimate of a heavy duty 

vehicles CO2 emission on any given trip, with the only uncertain variable being the driving 

behaviour. This means that these emissions data may not always be correct, as the emission 

data of the tables’ weight categories are based upon the maximum weight within the category. 

Furthermore the United Nations Economic Commission for Europe (UNECE), which consists 

of 56 countries located inside and outside the EU, has compiled a set of regulation in regard to 

the transportation, with the intent of unifying the technical standards of vehicles. In regulation 

49 of the wp.29 the emission standards of heavy duty vehicles are formulated. In order to 

create common standards the EU and UNECE has uniformed requirements to the latest adopted 

standards, B2 in the UNECE regulation 49 and Euro V, both from 2008
7
. As a result, the 

                                                 
4
 The Centre for Sustainable Transport (2002) - http://www.centreforsustainabletransportation.org/ - Definition 

and Vision of Sustainable Transportation – October 2002 
5
 International Transportation Denmark - http://www.itd.dk/ - Miljø & Sikkerhed – Emissionsskemaer – 

30.01.2001 & Appendix??-?? 
6
 Emission standards  - http://www.dieselnet.com/standards/eu/hd.php 

7
 UNECE – United Nations Economic Commission for Europe - http://www.unece.org/Welcome.htm - UNECE 

Vehicle Regulations – Status of the 1958 Agreement… - ECE/TRANS/WP.29/343/Rev.17 and 

http://www.unece.org/Welcome.htm - UNECE Vehicle Regulations – Regulations 41-60 – Reg. 49 Rev. 4 

http://www.centreforsustainabletransportation.org/
http://www.itd.dk/
http://www.dieselnet.com/standards/eu/hd.php
http://www.unece.org/Welcome.htm
http://www.unece.org/Welcome.htm
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inaccurate measure from the tables could cause a company to be accountable for a higher level 

of CO2 emission than what they actually emitted. However, this calculation method encourages 

the logistic firms to optimize their transportation by ensuring that the vehicles cargo is filled to 

the limit within the weight category. In that way the companies will not be held accountable for 

emission that they have not produced and the environmental impact will nonetheless decrease 

whenever a vehicle’s cargo is increasing beyond what was initially planned. This method 

would then force the logistic firms to organize their transport in order to optimize in 

accordance with the weight categories, although it could be argued that the companies already 

has this incentive through the savings on fuel and other basic elements related to their 

optimization of transport.  

5.1.3 Supply Chain vs. Value Chain 

When wanting to define the concept of supply chain and supply chain management (SCM) 

there can be drawn on many authors and their definition of the concept. When looking at the 

definitions of supply chain management, as propounded by Christopher (2005) and Harland 

(1996), both can be seen as agreeing to the fact that supply chain management is focused on the 

linkages between the businesses involved in a network consisting of upstream as well as 

downstream suppliers. Hence the concept of supply chain management has a main focus on the 

material flow and the subsequent information flow through the different sources of the 

organizations supply chain onto the final destination.  

 

On the other hand the concept of value chain and value chain management (VCM), originally 

propounded by Porter in 1985, focuses more on the management of the value adding and value 

creating activities within an organization and its network of suppliers, and the interaction of 

these activities. Thus, not being said, that the concept of value chain management disregards 

the conceptual foundation of the supply chain management concept, it should rather be seen as 

an extension hereof. Using Porters (1985) argumentation and description of his value chain, the 

management of these activities should be performed so that each activity adds the most 

possible value to the product, as it passes through the chain, which can become a source of 

competitive advantages. In comparison with each other the definitions of the two concepts does 

not provide a straightforward logic in which to disassociate them. Hence, in common parlance, 

the supply chain and the value chain are to be seen as two concepts with complementary views 

of the organization, with focus on the organization as being an extended enterprise with 
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integrated business processes which enables the flow of products and services in one direction, 

and of value, as represented by demand and cash flow, in the other direction. Thus the primary 

difference should be found in the fundamental shift of the focus, as the focus of the supply 

chain lies on the supply base contrary to the customer base within the value chain. Hence, 

supply chain has an upstream focus on the integration of suppliers and production processes in 

order to improve efficiency, while the value chain has an additional downstream focus on 

creating value in the eyes of the customer. Thereby the value chain concept operates in 

accordance with the first lean principle presented by Womack and Jones (2003) which defines 

value from the customers’ perspective.  

 

In a further distinction of the two concepts Feller et al. (2006) states that value should not only 

be seen as a downstream related matter, as value represents more than just what the customers 

priority reflects through the delivered products or services, but also gets created through 

financial resources by orders, hence value also becomes a upstream matter. This would then 

signify, that the value chain can been seen as operating both upstream and downstream, as 

suppliers derive value from the financial resources in form of payment terms and future orders, 

while the customers derive value from the delivered products and services. In order to cope 

with the environmental challenges, taking a value chain perspective will create a more 

comprehensive foundation for such a study, contrary to a supply chain perspective, as the value 

chain encompasses both the upstream and the downstream comprehension of value within the 

organization, thus also serving as a key indicator of whether or not such an environmental 

initiative would be a value creating initiative or just a financial burden placed upon the 

organization and its customers. 

5.1.4 Sub Conclusion 

When addressing the issues of the role that the transportation plays in the supply chain it is of 

significant importance how the transportation is viewed. If it is seen as a byproduct of the 

entire supply chain, optimization of the emissions from the transportation might be disregarded 

if optimization can be achieved at lower costs elsewhere in the supply chain. On the other 

hand, if transportation is viewed as a single entity, and thus not compared with the other 

entities, the problematic of potentially disregarding the transportation from an overall 

optimization does not become an issue. From the value chain perspective, the transportation as 

a single entity makes sense, as to the degree in which the transportation creates value for the 
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end user, without compromising the potentially added value from the other entities. Thus the 

definition of the transportation as a single entity or byproduct relies on the dependence between 

the transportation and the remaining entities as well as the extent to which their operations are 

interacting with each other. Defining the transportation does not influence the way in which the 

emissions from this entity is measured, as this instruments, such as the EU and UNECE 

Emission Standards, remains the same. Thus it is only the result of emissions and its relations 

to the supply chain that should be addresses differently, as the result of the byproduct view 

needs to be compared to the emissions of the entire chain, whereas the single entity view only 

considers transportation.  

5.2 The Environmental Challenge 

When seeking to define the environmental challenge it is important to consider the perspective 

from which the definition of the environment is derived, as the aim of this thesis is to consider 

the aspect of including the transport sector into the EU-ETS, it would be reasonable to adopt 

the EU-ETS parameters, hence categorizing CO2 emissions as the main environmental 

challenge. 

5.2.1 The Definitions of an Environmental Challenge 

As the CO2 emissions are directly related to the burning of fossil fuels, which is to be found in 

most industrial sector and takes place on a global scale, the origin of the emission is arguably 

irrelevant due to the global context of this problem. Whereas industrial related emission can be 

seen as stationary, the emission associated with the burning of fossil fuels, as the main 

propulsion factor within transportation, could be considered as mobile. The reduction of these 

emissions is the main environmental challenge related to the transportation sector. Overall such 

emission reduction can be carried out through an increase in the amount of green energy 

production, the enhancement of alternative fuels and the optimization of current energy 

consumption etc.  

 

Optimization of current energy consumption are already being implemented in the form of the 

EU Emission Standards for Heavy-Duty Diesel Engines, which require the heavy-duty diesel 

engine manufactures to secure that their engines meet the specified requirements propounded 

in the EU Emission Standards. Initially it could then be argued, that when the manufactures are 

complying with the requirements, the engines available would secure the highest possible 
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emission reduction from the transportation sector. However, this is not the case as the 

requirements of the EU and UNECE Emission Standards are only specified in regard to the 

newest engine, which means that there would still be outdated engines in circulation, although 

these are often fitted with filters reducing their emission below their initial level
8
. However, as 

aviation and water transportation are bound to be included in the EU-ETS, they will no longer 

be excused from responsibility in regard to fighting CO2 emissions.
9
 As the land based 

transportation is not to be included in any foreseeable future the challenge, in an environmental 

perspective towards the transportation sector, is to make sure that the transportation sector 

acknowledges their liability in combating CO2 emissions. 

5.2.2 The Cause and Consequence of Global Warming 

CO2 emissions are, according to the Intergovernmental Panel on Climate Change (IPCC), one 

of the main factors responsible for the global warming, indicating that the increase in global 

temperatures can be attributable to human actions
10

. The IPCC statement is substantiated by 

Keskinen et al. (2001), who states that the increased traffic, consumption of natural resources 

and increased production leads to increased emissions. As a consequence hereof, increased 

emissions and global average temperatures, leads to a higher focus on the topic, which then 

causes for political interference.  

 

The first global agreement that initiated the political intervention was propounded on the third 

Conference of the Parties in 1997, which is known as the Kyoto Protocol. Through such 

political intervention a global focus on the consequences of global warming was fostered, not 

only on the political stage but also in the eyes of the public. On the political stage companies in 

certain sectors are forced to lower their emission which can be carried out through for instance 

adapting newer and cleaner production methods, or optimizations of current energy 

consumption. Amongst the public the increased focus on global warming has created new 

types of consumers with environmental preferences towards their everyday consumption. 

These new consumers are, by Peattie (2001), labeled as being green, which causes for the 

companies, seeking to address this segment, to adopt a more green way of doing business. It is 

                                                 
8
 Emission Standards - http://www.dieselnet.com/standards/eu/hd.php and UNECE - 

http://www.unece.org/Welcome.htm 
9
 EU Comissionen (2009) - http://europa.eu/rapid/searchResultAction.do - search - MEMO/09/34 – 28.01.2009 

10
 Intergovernmental Panel on Climate Change (2007) - http://www.ipcc.ch/index.htm - Press Information - The 

WG I report’s Summary for Policymakers – 02.02.2007 
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not only the companies addressing the green consumers that has to adapt a more 

environmentally friendly way of doing business, as some companies may lose existing 

customers by not improving their environmental profile. Such pressure from stakeholders 

combined with that of legislators is what causes companies to address the negative 

externalities
11

, such as CO2 emission, arising from their activities, not only within the 

organization itself but also from their entire value chain, such as suppliers etc. 

5.2.3 Sub Conclusion 

As a consequence of the increase in regulatory, political and public attention being paid 

towards the environmental impact arising from business operation, such as increased global 

temperature, and specifically the emission of green house gases arising from the burning of 

fossil fuels, the environmental challenges facing the transportation sector would be the effort 

on how to combat with the emission of CO2.  

5.3 Framing the Environmental Challenge 

In the most basic view of Callon (1998), the world can be seen as a market shaped by multiple 

frames which keep it together, such as laws and regulations. Despite the existence of 

environmental laws and regulations, there still exist overflows in the shape of the emission of 

CO2 and other green house gasses, emitted from production and transportation. These 

overflows results in negative externalities for the general population, as well as the ecosystems 

of the world. In order to cope with the emission reduction targets and challenges, it is helpful to 

frame the existing laws, regulations and international agreements, into a global frame and 

regional frames. Such a global frame should be represented through a global agreement, while 

the regional frames should be represented through regional emission reduction targets, decided 

by the countries within, in correspondence with the global agreement. In order to visualize and 

better understand the interaction and correlation between the different frames, a model has 

been constructed, which shows the Kyoto Protocol as the overlapping global frame.  

 

 

 

 

 

                                                 
11

 See section 5.3 - Framing the Environmental Challenge - pp. 18-25 
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Figure 5.3: The Framing of the Kyoto Protocol 

 

When looking at the current market focus on the environment and the subsequent focus on 

emission reduction, this market can be seen as having a similar structure as the Kyoto protocol 

as the global agreement and the National Allocations Plans (NAP) as the regional agreements. 

Even though such a frame appears appropriate negative externalities still occur, as an 

additional frame within the regional frames is lacking in order to insure that the rules depicted 

in the NAP is in full correspondence with the rules depicted in the Kyoto Protocol. This 

additional frame has been established in the European Union in form of the EU-ETS. 

5.3.1 Kyoto Protocol 

The major distinction between the Kyoto protocol and the United Nations Framework 

Convention on Climate Change (UNFCCC)
12

 is that while the Convention only encouraged 

industrialized countries to stabilize and reduce their emissions of green house gasses, including 

CO2, the Kyoto protocol commits them to do so
13

. Hence, the Kyoto protocol aims to reduce 

the negative externalities and 182 countries (also known as the parties of the protocol) have 

ratified the protocol, which means that these countries have accepted the terms and regulations 

of the protocol. This extends from a directly assigned emissions reduction target to the simple 

                                                 
12

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol 
13

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol  

http://unfccc.int/2860.php
http://unfccc.int/2860.php
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obligation of only monitoring and reporting the emissions of the country
14

. The commitment is 

referred to as the countries assigned amount, which consists of a pre-calculated number of 

assigned amount units (AAUs). These units or permits give the possessor the right to emit one 

ton of CO2 equivalent to the total assigned amount. The parties of the protocol have agreed 

upon the requirements of the first commitment period from 2008-2012. Post 2012, the second 

commitment period of the Kyoto protocol will be implemented spanning from 2013-2020. The 

requirements of this second commitment period has yet to still be agreed upon, due to 

necessary changes derived from the first commitment period.
15

 Such governmental institutions 

would, according to Callon (1998), give the companies the rights to create a certain amount of 

negative externalities as byproduct of their production. The assigned amount are all balanced 

against the overall target of the Kyoto protocol, which, when put into practice, means that the 

total combined amount being assigned are not to exceed the amount of emissions, which would 

secure that the outline of the emission reduction worldwide could be meet successfully
16

.  

 

The deliberate segregation if the parties are visible in terms of two overall groups, the Annex 

and the Non-Annex countries, with the Annex countries being additionally divided into Annex 

I and Annex II.
171819

 It is only the Non-Annex countries, which do not have a direct emission 

reduction target issued by the protocol. Hence the Kyoto protocol aims to place a heavier 

burden on the developed nations under the principle of “common but differentiated 

responsibilities”
20

. This heavier burden is utilized as the protocol expects the Annex II 

countries, to take active share in relieving the economic burden of environmental initiatives in 

the developing countries. In the segregation of the countries, China is to be found under the 

subsequent group “Non-Annex”, thus occurring as a developing country. Even though China 

actually is a developing country, the Kyoto principle of “common but differentiated 

responsibilities” becomes a bigoted approach to the solution of the emission problematic. 

China is one of the most polluting countries in the world, for which reason it could be argued 

that it should be placed amongst the industrialized countries in the Annex countries. This figure 

                                                 
14

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol 
15

 Pew Center on Global Climate Change (2003) - http://www.pewclimate.org/global-warming-in-

depth/all_reports/ - Beyond Kyoto: Advancing the International Effort Against Climate Change 
16

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol 
17

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol 
18

 Annex I Countries of the Kyoto Protocol - http://unfccc.int/cop3/fccc/climate/annex1.htm 

Annex II Countries of the Kyoto Protocol - http://unfccc.int/cop3/fccc/climate/annex2.htm 
19

 Carbon Ventures - http://www.carbonventures.com/policy/ - Glossary of Terms 
20

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol 
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http://www.pewclimate.org/global-warming-in-depth/all_reports/
http://www.pewclimate.org/global-warming-in-depth/all_reports/
http://unfccc.int/2860.php
http://unfccc.int/2860.php
http://unfccc.int/cop3/fccc/climate/annex1.htm
http://unfccc.int/cop3/fccc/climate/annex2.htm
http://www.carbonventures.com/policy/
http://unfccc.int/2860.php


Martin E. Jørgensen & Gregers Inselmann                                                                                      

 21 

is based solely on total emissions and not per capita in which China is far from the highest 

emitting countries
21

.  

 

For the Annex countries to meet their commitments they can either reduce its emissions or 

trade Kyoto units. The amount of Kyoto allowances, permits and units are to be traded or 

acquired in accordance with the assigned amount and the overall emission reduction target of 

the Kyoto protocol. The trading still has to provide the opportunity for a company to acquire a 

total amount of units that precedes the assigned amount. Such acquired surplus amount would 

indicate that the seller has been able to utilize its remaining allowances in a more effective 

way, or have been able to improve the environmental profile at a cost cheaper than or equal to 

the prices of the sold allowances. The Kyoto protocol has established three market based 

mechanisms, Clean Development Mechanism (CDM), Joint Implementation (JI) and 

International Emission Trading (IET), which are forms of emission trading that are applicably 

means for facilitation compliance with a Parties commitment. The use of the mechanisms, and 

the Kyoto units acquired through these, do not change the parties’ commitment, as the use of 

the mechanisms, according to Haites & Yamin (2004), is intended to be supplemental to the 

domestic action in meeting the commitment
22

. The decisions by a country of the Annex II to 

participate in a mechanism is purely voluntary, however in order to participate a country must 

meet the requirements of the mechanism.  

 

According to Callon’s (1998) framing terminology, it can be argued that these mechanisms 

appear as frames within the global frame. The purpose of these frames would be to provide 

companies with the opportunity to obey to the requirements of the Kyoto Protocol, without 

having to invest significant resources into own facilities. Instead the companies can invest in 

developing countries, in emission reduction projects, that lowers emissions equal to or greater 

than what was required upon the companies own facilities. In that sense, the mechanisms not 

only act like additional frames they also secure a technological resource sharing between the 

devolved and developing countries
23

. As the CDM and JI are focused towards investing in 

emission reduction projects, that being either conducted between an Annex II and a Non-

                                                 
21

 United Nations Statistics Division - http://unstats.un.org/unsd/ENVIRONMENT/air_CO2_emissions.htm - 

Environmental Indicators - September 2007  
22

 The Marrakesh Accords - http://unfccc.int/cop7/documents/accords_draft.pdf  
23

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Kyoto Protocol - 

Mechanisms – CDM, JI & IET 
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Annex country or amongst Annex I countries, they are deemed irrelevant in regards to the 

transport sector.
 2425

 As the transport sector undoubtedly includes companies that are located in 

a Non-Annex country, those companies will not be subject to the same environmental 

optimization possibilities, as those companies located within an Annex country. Thereby, the 

purpose of CDM and JI can be seen as rendered insufficient as they will not provide the 

transport companies the opportunity to fully optimize most cost effectively. Arguably this 

would also be the case with IET
26

, as this is also confined to the Annex countries, thus 

disregarding companies located in a Non-Annex country being subject to regulations imposed 

on a sector also including Annex countries. However, as the IET is the only mechanism that 

provides countries the opportunity of trading emission allowances, permits or units amongst 

other countries, the mind-set of IET is relevant in regard to a potential implementation of the 

transport sector into the EU-ETS, as it is deemed most likely that transportation companies will 

engage in emission trading rather than performing project investments, not necessarily related 

to the transport sector, in either Annex or Non-Annex countries. Even though the trading of 

these emissions permits is an intention of the Kyoto protocol, the protocol itself is not 

providing an adequately description of the conditions under which this trading can be but in to 

progress.
27

 

5.3.2 European Union 

Currently the Parties involved in the Kyoto Protocol have, despite the flexible mechanisms, not 

yet created such a global market for the trading of allowances. The lack of a global market has 

lead to the creation of regional markets, such as the EU-ETS. The regional frame of the EU 

becomes the legislator that exerts the rules of the global frame upon this market. An 

assumption to why the Kyoto Protocol does not include the parameters required for the 

creation of a global emission trading market, could be derived from the individual ratification 

by the Parties, which means that all countries will most likely have difficulties in agreeing 

upon the legislations and extent of such a market. In practice, this means that certain Parties 

would refuse to involve specific industries in their ratification of the Kyoto Protocol, because 
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these play central roles in the Parties economy. The role of the EU as the creator and determent 

of the legal boundaries under which the involved countries has to operate, still exist in terms of 

the environment, despite the Parties individuality. This is observed through the new stricter 

CO2 emission demands for personal vehicles propounded by the EU. This shows that EU still 

operates, to some extent, as the intermediate between the emission reduction targets of the 

Kyoto Protocol and the emission commitments of the EU countries. In regard to the Kyoto 

Protocol, the EU as a legislative institution is not sufficient; it should also provide opportunity 

and flexibility in regard to the companies being subject to the emission reduction targets. 

Therefore, the EU has created the EU-ETS which secures the EU member states and the 

involved companies a marketplace to where they can trade emission allowances. 

5.3.3 European Union Emission Trading Scheme 

The EU-ETS is currently in phase II with the coherent obligation period of the Kyoto protocol, 

2008-2012. Furthermore the EU-ETS began with a trial period (phase I) from 2005-2007 and a 

new phase, known as post 2012, which will be implemented concurrently with the second 

commitment period of the Kyoto protocol. It is the additional frame as a market for the trading 

of EUAs instead of a regulatory mechanism that enables the agents within the regional frame to 

comply with the global frame
28

. In order to elucidate the effects of the different frames of 

figure 5.3, the EU-ETS as a frame provides the countries and companies access to a market, in 

which trading emission allowances.  

 

The effects of the EU-ETS as a market frame, where agents can trade their emission 

allowances amongst each other whilst obeying to the regional frame,  assures that the regional 

frame is in accordance with the global frame. Despite this, it should be noted, that not all areas 

of regional frame will benefit from emission reductions as such will be conducted in the areas 

most cost-effective. However, as the EU, from a geographic perspective, contains pockets of 

Non-Annex countries that are not considered part of this frame, such as Serbia
29

 bordering the 

three EU and Annex countries; Hungary, Romania and Bulgaria, which raises the issue of the 

mobility of the emissions related to the transport sector. Companies located in Serbia could 

obtain a competitive advantage on behalf of the regulations imposed on the above mentioned 

                                                 
28

 See section 5.4  - European Union Emission Trading Scheme - pp. 25-31 
29

 United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php - Parties & Observers – 

Parties & Observers States – Non Annex I 

http://unfccc.int/2860.php


Martin E. Jørgensen & Gregers Inselmann                                                                                      

 24 

countries. Presumably the company located in Serbia could operate within the three EU and 

Annex countries, without being subject to the same regulation. Furthermore, it also raises the 

issue of pollution heavens for companies that are located within the EU frame. According to 

Hansen (2003), companies facing environmental regulations will look to the possibility of 

relocating to pollution heavens, if the costs associated with this outweigh the gains for 

choosing alternative modes such as licensing and outsourcing. Thus, companies facing the 

implementation and inclusion of the EU-ETS might find it attractive to relocate their 

operations to such countries as they can thereby circumvent the new regulations, without 

compromising their business and costumers.  

5.3.4 Sub Conclusion 

When the market becomes subject to increased focus on a certain issue, which subsequently 

gets substantiated through initiatives on the political agenda, the Kyoto protocol, that seeks to 

outline regulations and guidelines which the regulated has to attend to, becomes the global 

frame. The regulations and guidelines in the global frame is constructed upon a desired time 

specific environmental goal, i.e. seeking to frame and reduce the negative externalities of 

worldwide emissions of CO2, to which the parties, that being Annex or Non-Annex, of the 

protocol has to obey to. This segregation can be seen as the Kyoto Protocol seeking to consider 

the diversity of the parties involved. The means to which the parties of the Annex should meet 

the targets of the protocol is carried out through emission quotas. Should a party find itself 

lacking quotas, thus potentially not being able to meet the requirements, it can acquire these 

quotas through the three market based mechanism established in the Kyoto Protocol; CDM, JI 

and IET. Thus, it can be argued that the Kyoto Protocol merely outline what has to be achieved 

and the means through which it can be achieved, but does not provide an adequate description 

under which conditions the trading can actually take place. This cause for the global frame not 

being able to stand alone as a regulatory mechanism, as it initially cannot be expected, despite 

the global nature of the agreement, that the targets are directly transferable onto the existing 

laws and regulations of the evolved parties. In order to created a market frame that can obtain 

the role of being the intermediate between the protocol and the regulated, the global frame has 

been substantiated by the creation of additional frames such as a regional and a market frame, 

represented by the European Union and EU-ETS respectively. The establishment of the EU as 

an regional frame provides the domestic companies of the different parties, the mean to which 

they can acquire quotas outside their domestic borders, which otherwise potentially could have 
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acted as boundaries only providing the companies with an inflexible and non-market based 

trading system counteracting the targets of the Kyoto Protocol. The approach to which the EU, 

as both a regional frame and regulatory mechanism, have sought to ensure that its member 

states have access to the free trading of quotas, is through the creation a market frame in form 

of the EU-ETS.  

5.4 European Union Emission Trading Scheme 

The European Union Emissions Trading Scheme is the largest multinational, emissions trading 

scheme in the world, and is, according to Ellerman & Buchner (2007), one of the mayor pillars 

of EU climate policy. The EU-ETS functions as a Cap-and-Trade market where there is a limit 

to the total supply of emission allowances. The allocation of the allowances is, according to 

Watters & Tight (2007), conducted through  grandfathering approach in phase one (2005-

2007) and two (2008-2012) meaning that the companies are given the emission allowances 

equal to that cap of the particular trading phase in question.
30

  

5.4.1 Architecture of the Market 

According to Fligstein (2001) the following elements are required for a market to exist; 

property rights, governance structure, rules of exchange and conceptions of control. In 

accordance with the Global frame the European Union regional frame has created the EU-ETS 

frame where they distribute the EUAs amongst the companies involved which does not leave 

any doubts to whom have the property rights of the EUAs. However, many companies choose 

to acquire EUAs through the derivative marketplaces in the form of futures, which theoretically 

could lead to a seller not complying with obligations. This could cause a shift in the property 

rights of the EUAs within this future, but this is a situation that is considered unlikely, as the 

buyer would have legal rights. These legal rights are derived from the governance structure 

which consists of the laws and the informal institutional practices. Besides standard legal 

obligation from the participants it also defines who can become a part of the market as well as 

the barriers to do so. The markets for trading EUAs in form of the spot markets and the 

derivatives are basically without barriers, as anyone who has the desire can take active share. 

Larger companies are members themselves in the markets and smaller companies and investors 

can trade trough these members. There are no restrictions in trading through the members but 
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the companies who wish to become an active part of the markets often has to oblige to certain 

criteria, like banking guarantee in cash accounts etc.
31

 There are not any measurable informal 

rules in the EU-ETS, as all participants are involved in trading the same product, therefore 

there are no possibilities in gaining advantages through innovation and differentiation, unless 

these leads to lower emission from the specific company. However, the advantages through 

such innovation, will likely only improve the company's position amongst its competitors in its 

own line of business, and not within the frame of the EU-ETS. The reason why such 

innovations, can be seen as redundant is due to the rules of exchange.  

 

When Fligstein (2001) refers to the rules of exchange within a market, the focus is on the 

product being traded and the regulations placed upon it. Such regulations are limited towards 

the product being traded in the EU-ETS because the product, EUAs, is completely 

standardized. A factor within the EU-ETS frame that creates this enclosed market that shuts off 

the necessity for innovation and differentiation of its product is the mutual conditions that 

secures all the traders are treated equally additional to the standardization of the product. 

According to Fligstein (2001) the conception of control is also a factor that influences the 

behavior of the traders involved in the market. As the EU-ETS is barely a few years old and as 

the concept of control is a historical and cultural product, it will have less significance in the 

architecture of the market. 

5.4.2 Market Efficiency 

Coase (1988) states in his Coase Theorem that in the perfect world there will be no transaction 

costs and all markets will be efficient. As this is only a theoretically position, it is known that 

the EU-ETS is not a perfect market, but as stated in the rules of exchange, there are factors 

pushing the market towards the characteristics of a perfect market. In the rules of exchange the 

information gathering regarding the products traded is, if not zero, definitely coming close, due 

to product standardization which means that there would be lower transaction costs involved in 

securing the quality of the product as well as information gathering regarding the products 

compatibility with the buyer. There are, however, transaction costs related to information 

gathering when trying to determine the factors influencing the prices of EUAs. This is because 

                                                 
31

 European Climate Exchange - http://www.ecx.eu/ - Product & Services - How to Access the Market 

BlueNext - http://www.bluenext.eu/ - Publications – Market Rules – Market Rules BlueNext Spot 

BlueNext - http://www.bluenext.eu/ - Publications – Market Rules – Market Rules BlueNext Futures 

http://www.ecx.eu/
http://www.bluenext.eu/
http://www.bluenext.eu/


Martin E. Jørgensen & Gregers Inselmann                                                                                      

 27 

the cap-and-trade function of the EU-ETS helps the traders in the market to easily determine 

the expect supply, not only in short term, but also in long term, due to the fixed supply within 

the commitment period. In regard to this level of supply the main source of uncertainty lies 

with the different companies' consumption of their assigned amounts of EUAs. However, there 

is information available that can help the traders with this estimation, as the consumption from 

the companies involved in the European Union regional frame is annually publicized.
32

 Such 

information greatly improves the ability of the traders to estimate the future consumption and 

supply, thus lowering the transaction costs.  

 

The price of EUAs is also influenced by external factors, such as the financial state of the 

market, resource prices, especially coal, oil and natural gas. The financial state of the market 

greatly affects the total production in the economy hence if the production increase/decrease, 

the level of CO2 emissions will fluctuate accordingly, thus affecting the price and supply of 

EUAs. As coal, oil and natural gas are the main sources in energy production within the 

European Union regional frame
33

, the prices of these three resources will have direct effect on 

the EUA prices. Higher oil prices causes higher natural gas prices, which encourage the power 

plants to burn higher emitting coal instead.
34

 This causes the consumption of EUAs to increase, 

thus leading to higher demand and increased prices. External factors, such as these, are more 

difficult to predict than that of the internal, which leads to an increase in transaction costs. As 

mentioned in property rights, one of the few risk associated with entering a contract with 

another trader is if one of the parties does not comply the agreement. Theoretically this is 

plausible but as traders entering the EU-ETS market have been cleared by the underlying 

commission, the increase in transaction costs is, if not negligible, at least infinitesimal. All 

these factors, internal as well as external, have an influence on the total transaction costs, 

which in the case of EU-ETS results in a highly efficient market that tends towards the 

characteristics of the perfect market. 
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5.4.3 Excess Consumption of EUAs 

According to Grayling et al (2006), the national authorities have the responsibility of dividing 

the permits to the companies as they see fit, which results in a certain amount of freedom on 

behalf of the countries. Within the EU-ETS this “national freedom” of dividing the permits is 

being controlled through the National Allocation Plans (NAPs)
 35

.  In spite of the fact that the 

NAPs in the end is being finally approved by the EU-ETS
36

, the responsibility of complying 

with the amount of permits within the NAP lies solely on the shoulders of the companies 

themselves.  

 

Whenever a company exceeds its pre appointed permits, it can choose to carry on emitting 

beyond these permits, even though the fundamental principles of the EU-ETS is based on the 

desire of a mutual trading amongst the participants
37

. This accessibility for trading emitting 

permits amongst the participants, can only been actualized through the right incentives. Thus 

the fundamentals of the EU-ETS is, according to Søgaard (2004), constructed on providing an 

economic proposition which on one hand makes it desirable to take an active share in reducing 

the emissions, while on the other hand making it non desirable not to take an active share. EU-

ETS tries to accomplish this through their legislations of permits, within which the price of 

exceeding ones consumption of the pre appointed CO2 permits, are set a substantial higher 

price, than if the one were to by additional permits from a company with a permit surplus
38

. 

Basically the legislation of the EU-ETS is constructed so that the companies exceeding their 

pre appointed permits are faced with two non negotiable chooses. Firstly they can choose to 

purchase additional permits or secondly they can choose not to. The latter however will result 

in fines as well as further restrictions in regards to the pre appointed permits for the next year
39

. 

 

In figure 5.4.3 an example is provided in which a company, that is assigned 10,000 EUAs and 

has an excess consumption of 250 permits. If they choose not to purchase quotas, the excess 
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consumption will be deducted in following years' assigned amounts, and followed by fines. If 

the company chooses to acquire quotas, the savings over a five year period will accumulate to 

nearly €400,000
4041

 

 

Figure 5.4.3: Excess Consumption of EUAs 

 

 

As described above, not buying additional permits will result in a decrease of the appointed 

permits for next year, which is illustrated by the orange line, which correspondingly are 

decreasing over time. Concurrent with this are the proportional increase in the yearly excess 

consumption of permits, illustrated by the blue lines increase over time, while buying the 

additional permits, causes the appointed permits to be ongoing for the next year, illustrated by 

the steady green line. Of course this example is a simplification, as the free market of carbon 

emission trading would provide the company with the opportunity for acquisition of carbon 

permits in the future, through futures and options
42

. With such legislation the commission 

behind the EU-ETS could be seen as trying to create a foundation of incentives for the 

companies to act more innovative in regards to initiatives on the environmental front, hence 

securing a lower cost for complying with the emissions targets. However, post 2012, the above 

mentioned problematic will potentially be redundant, as the EU commission is expected to 

                                                 
40

 Danish Ministry of Finance - http://www.fm.dk/  - Publications – 2003 – pp.4 – “En Omkostningseffektiv 

Klimastrategi” – 26.02.2003  
41

 The amount of Euro per additional bought permit is calculated upon the number providing by the ETS 

themselves, and the World Bank. http://euractiv.com/en/climate-change/eu-emissions-trading-scheme/article-

133629 . Parallel to this Point Carbon, http://www.pointcarbon.com and BlueNext, http://www.bluenext.eu/  is 

daily updating the carbon trading price which at the current time corresponds to €14,03.(28.07.2009). It should be 

noted that this price fluctuates on a daily basis. 
42

 See section 5.4.4 - Trading EUAs - pp. 30-31 
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remove the principles of grandfathering in the allocation of EUAs to certain sectors and 

industries, after which auctioning will determine the initial distribution of EUAs. 

5.4.4 Trading EUAs 

Companies that have EUA surpluses have the possibility to trade such allowances at the free 

market places, like BlueNext and European Climate Exchange (ECX).
43

 This exchange has 

been designed to become a direct access to EUA’s via the spot trading and from April 2008 

also a derivative market with futures corresponding to the underlying commodity. The ECX is 

mainly a derivatives market with futures, options and other smaller trading opportunities, 

handling 85 pct. of the exchange traded volume in the European carbon market, making their 

market share far greater than that of BlueNext.
44

 The trade of EUA’s has quickly evolved into a 

market dealing with spots, forwards, futures and options with only a few percents of the trade 

being as spot trades. The main reasons are that many EU member states takes time to register 

the initial allowances and that final allocation might take place at a later time. This complicates 

spot trading of EUA’s as the traders often have to be far-sighted when predicting expected 

consumption of allowances, unless they are investing in such allowances with profit in mind. 

The purpose of the ECX and the BlueNext Futures is to move the risk of adverse changes in 

the price of EUA from the companies to those willing to accept the risk. The futures also 

function as a way to reveal price information, even though the price has already been agreed 

upon, as derivative markets have significant amounts of bids and offers. A company with 

deficit on their EUA’s can then use futures to long hedge against price increases on future 

purchases. The opposite is the case with companies expecting a surplus on their EUA’s. They 

can short hedge to prevent against price decreases. This is possible because of the volatility of 

the EUA’s. According to Ellerman & Joskow (2008), comparing the volatility of EUA’s with 

that of the coal, gas and oil from the Phase 1 period, would cause for the differences to be 

limited. Trading with EUAs futures works like dealing with any other financial futures 

contract; one has the advantage of not having to pay upfront and thus being able to earn 

interests on purchase price, but one also miss out on any interest or dividend paid. But as there 

is no dividend paid on EUA’s one can disregard that drawback, although that of course, in 

accordance to Brealey et al. (2006), would be taken into consideration by both parties before 

the transaction. The other possibility to the companies in the ECX is to use call or put options. 

                                                 
43
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Here the companies can remove the risks of operating in a volatile market for a certain time 

period, by paying a premium to the seller who thus undertakes the risk of price fluctuations. In 

theory the premium always equals the financial risk the seller receives. 

5.4.5 Sub Conclusion 

The EU-ETS, in form a market, is characterized as a cap-and-trade, with limits to the overall 

supply of the product traded. Despite the EU-ETS being an underlying frame of the EU, the 

market is open to everyone, however purchased quotas are only valid for obeying emission 

limits in EU based companies. Due to the standardized nature of the product, innovation will 

never occur in the product traded. However, innovation can occur in a company's consumption 

of such, causing for competitive advantage through innovation to be possible within a 

company's own line of business. This advantage arises from the company's lower demand of 

quotas, thus reducing the costs associated with operations. The publication of previous year's 

consumption combined with the known supply, causes for lower transactions costs, as 

determining an appropriate price of the EUAs is significantly enhanced. Thus the primary 

factors influencing the price of EUAs is external factors such as the financial state of the 

market, resource price on coal, oil and natural gases. As every company yearly has to return 

quotas equivalent to their emissions, the situation in which excess consumption becomes an 

issue can occur. Excess consumption leads to two choices; acquire quotas through markets 

such as ECX or BlueNext or ignoring the requirements. Purchasing is self-explanatory while 

ignoring will cause fines and equivalent lower assigned quotas assigned the following year. 

Constant excess consumption will thus lead to a proportional decrease in assigned permits and 

an equivalent increase in fines.  

5.5 European Union Environmental Legislations 

Environmental legislations should according to Søgaard (2004) not take the form of the iron 

hand but rather be an interaction between the legislators and those being subject to the 

regulations. However, it should be noted that despite Søgaard’s (2004) argument, the 

interaction simultaneously needs to be substantiated with a bit of iron hand in form of direct 

government regulation such as the EU and UNECE Emission Standards for Heavy-Duty Diesel 

Engines
45

. Furthermore, Søgaard’s (2004) interaction when creating suitable environmental 
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legislations, can, in cohesion with Neergaard & Pedersen (2003), be divided into; direct-, 

economic- and self-regulation, which will be specified below. 

5.5.1 Direct Governmental Regulations 

DGR regulations are inflexible as they would leave the companies with no alternative in the 

form of postponement or dispensation. The lack of flexibility combined with high standard 

levels in DGR might create pitfalls, as has been seen in the case of the EU waste management 

policy of electronics.
 4647

 This shows the problematic with DGR as it initially should be 

impossible to circumvent the rules of the Directive, as non-compliance is associated with 

penalties. An example of a DGR that could be considered as having some degree of flexibility 

would be the Kyoto Protocol, as the rules of EU-ETS, as a flexible mechanism in the protocol, 

imposes fines when exceeding emission allowances. However, an excess emission might not 

lead to a fine as the flexibility of the EU-ETS provides the possibility to acquire additional 

emission allowances thus legalising excess emission.  

 

In regard to the monitoring of the actual emissions the EU Commission, states, in Monitoring 

and Reporting Principles of Accuracy in Directive 2004/156/EC, that all parties involved 

should ensure that the emission determination is systematically neither over nor under the true 

emissions, as far as can be judged, and that uncertainties are reduced as far as viable.
48

 

According to Drury et al. (1999) as long as the product traded represent a monetary value, there 

will be incentives to manipulate and underreport ones emissions. To enhance the reliability of 

the emissions reported the Directive 2004/156/EC outlines specified models depending on the 

process source of emission, which defines exactly the type of emission factors needed in the 

emission calculation. However, Drury et al. (1999) criticises this technique of emission 

estimation because it could be assumed that such calculation method is static, through applying 

the same emission factors over a longer time period, despite the facility’s emissions may vary 
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over different activities that are not being reported. In order to cope with the market uncertainty 

derived from such fraud and manipulation, Drury et al. (1999) suggests the use of direct source 

testing and continuous emissions monitoring, as the reliability hereof can be seen as higher 

than that of the emission factors, despite of the fact that these techniques would impose a 

higher cost. 

 

If the suggestion propounded by Drury et al. (1999) does not get adapted in prolongation of the 

Directive 2004/156/EC, it can, in accordance with Camilia Cavendish (2006), be argued that 

underreporting of emissions could serve as a competitive advantage. This competitive 

advantage arises from companies underreporting, being able to sell excess EUAs to 

competitors, and thus creating an income directly obtained from these competitors. This would 

then cause for such DGR to be in contradiction with the hypothesis propounded by Porter & 

van der Linde in 1995, which states that a correctly constructed environmental policy would 

lead to competitive advantages’ for the companies being subject to the policy. However, the 

problematic of companies located in Non-Annex countries operating within Annex countries, 

is an example of how a company, not imposed by an otherwise correctly constructed 

environmental policy, gains a competitive advantage. However, due to the UNECE, this is not 

a problem in regards to the vehicles being sold in countries outside the EU as they have to obey 

to the requirements of the regulation 49 of the UNECE. Thereby, the countries located in 

Europe, outside the EU, becomes subject to the same legislations as that of the EU countries. 

5.5.2 Economic Governmental Regulations 

As stated by Søgaard (2004) an interaction between the legislators and those being subject to 

the regulations is needed in order to create the best foundation for such legislation, which 

substantiates the need for supplementary alternatives. Søgaard (2004) further states that 

regulations, on a principle basis, either should be constructed upon direct regulation, as were 

elucidate above, or on economic instruments. An economic instrument is considered operating 

from a mindset of seeking to create a sound economic basis for decisions containing financial 

incentives. OECD has established five classifications of instruments for Economic 

Governmental Regulations (EGR); Environmentally Related Taxes, Fees and Charges (ERT), 

Deposit-Refund Systems (DRS), Environmentally Motivated Subsidies (EMS), Voluntary 
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Approaches (VA) and Tradable Permit Systems (TPS).
49

 According to Lehmkuhl (2002) it 

cannot be argued that a common European Transport policy can be seen as having contributed 

to a convergence of national transport policies, thus Denmark will be used as example when 

elaborating the five different economic instruments propounded by OECD. ERT can be seen as 

covering all environmental related negative externalities, which is associated with 

governmental related costs, which are not embodied by the regulations of the EU-ETS.  

 

As the transport sector is not yet a part of the EU-ETS, one method of controlling the 

emissions produced by this sector, would be through ERTs such as CO2 taxes. This is 

substantiated by multiple Danish Ministries in their report “En Omkostningseffektiv 

Klimastrategi” from February 2003 in which they propound the perspective for the most 

economically effective emission reduction effort, as being a combination of a quota trading 

scheme for the companies being subject to emission allowances, and a CO2 tax, equivalent to 

the price of the allowance, for those companies not being subject to emission allowances.
50

 In 

relation to the transportation sector, the suggestions from the report, has been implemented 

through a CO2 tax that has been added to the already existing energy tax on fuel. Through this 

the companies in the transport sector pays 0.2564 DKK per liter of diesel consumed, this 

combined with the CO2 emissions of 2.646 g per liter diesel corresponds to a price of €13,02 

per tons of CO2 emitted.
51

 As the EU Emission Standards for Heavy-Duty Diesel Engines is 

only imposed upon the manufactures, the Euro norm has no direct costs associated for the 

transport sector. As this ERT places a charge on the user of the heavy-duty vehicles, the Euro 

Norm has economic significance for the transport sector and not only the manufacturer. The 

DRS are not that important in relations to the transport sector and the emission of CO2 as it 

does not directly represent a possibility for the transport sector to reduce its emissions.  

 

Under the auspices of the OECD the term EMS refers to the governmental financial support of 

initiatives with an environmental friendly profile, that being both environmental projects and 

innovative research. A significant EMS, with relevance to the transport sector, is a grant that 
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supports efforts being made in order to reduce emissions from heavy vehicles, either through 

the installation of particle filters or the purchase of new vehicles with lower particle 

emissions
52

. 

 

VAs can cover all geographical areas, from local cities to regions through national and 

international agreements. These agreements are contracted between actors ranging from public 

authorities to firms and those who are affected by its emissions.
53

 These agreements can cover 

all aspects of legal entities, that being subsidies, taxes, etc. and not always legally binding. VA 

is a legally non-binding national negotiated agreement, thus it is an agreement between the 

public authorities and one or more private parties such as the transport sector.
54

 Finally the TPS 

instrument, which can be seen as the most comprehensive of the five instruments, as it involves 

the creation of a market, is a way in which actors in a market, all being subject to the same 

regulations, can trade the product subdued to regulations. The obvious example, in regard to 

the OECD and this thesis, is the EU-ETS.
55

 

5.5.3 Self-regulation 

Neergaard & Pedersen (2003) states, that self-regulation are voluntary and not mandatory as 

that would otherwise mean that there would be no difference between self-regulation and DGR. 

This would mean that VA should not only be viewed as an economic instrument but also a self-

regulation. Furthermore Neergaard & Pedersen (2003) emphasizes that self-regulation can 

occur at all business-levels; spanning from company (micro), industry (meso) to business-wide 

(macro) levels. At macro level the self-regulation often stems from outside pressure arising 

from groups of stakeholders aiming at covering as many companies as possible, no sectors 

excluded. Initiatives that could be considered at the business-wide level are sensitive topics 

such as child and forced labour which are expected to be applicable to all companies. Examples 

of such self-regulation arising from stakeholder organisations would be the UN Global 
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Compact’s Ten Principles
56

. At the meso level self-regulation is characterized by an industry 

compiling a common set of rules and standards, which the companies involved has to conform 

to in order to prevent free riding, while potentially improving the image of the entire industry. 

An example of such industry self-regulation can be seen in the case of the European Smoking 

Tobacco Association (ESTA) which consists of small and medium sized tobacco and smoking 

accessories producers which through their membership are committed to operate in accordance 

with the issues presented by the ESTA.
57

 Finally, self-regulation at the micro level refers to 

initiatives implemented by a specific company which are exceeding the expectations from the 

macro or meso level, with the intentions of either; avoid becoming subject to DGR, improving 

company reputation or they might have genuine concerns about the environmental and social 

impacts of their operations.  

 

According to Søgaard (2004), the most prominent examples of such firm specific self-

regulation, in regard to the environment are; certified management systems, environmental 

accounting and environmental labelling. The latter is mostly associated with physical products, 

which can have eco-label, if such have lower energy consumption, improved product life cycle, 

enhanced use of toxic chemicals etc.
58

 Thus, the importance of eco-labelling is deemed less 

relevant as transportations rarely is defined as a physical product but more often as a service.
59

 

In cohesion with Roger Frost (2001), the same mind-set could be applied to environmental 

accounting. This is substantiated by Drury et al. (1999) and the issue of underreporting 

emissions, as such would render environmental accounting, insufficient. In the terminology of 

Green washing, as stated in Laufer (2003), it can, to some extent, be argued that self-regulation 

through environmental accounting and certifications can, if not proving an enhancement of the 

company’s environmental profile, merely be seen as green washing.  

5.5.4 Sub Conclusion 

Despite the Kyoto Protocol being a DGR, the EU-ETS provides the needed flexibility that 

allows for excess consumption within the boundaries of the supply of EUAs. A dilemma 

arising from the DGR is that the provided emission calculating factors are static rather than 

dynamic, which can cause for companies choosing to underreport their emissions in order to 
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circumvent the associated costs of compliance. EGR is based upon economic incentives as an 

instrument to encourage companies to obey to certain environmental regulations instead of 

DGR. These incentives can be based upon economic reward or punishment or voluntary 

approached, while the former two are constructed on DGR the latter is carried out in 

collaboration between the public authorities and one or more private parties. Self-regulation 

can occur on three business levels; macro, meso and micro. Characteristics of macro level self-

regulation are companies voluntary adhering to a set of rules regardless of line of business.  At 

the meso level companies in the same line of business compiles a common set of standards 

aiming at, the avoidance of free riding as well as improving the image of the industry. Finally, 

the micro level is characterized by single companies implementing initiatives which are not to 

be expected from the surrounding environment. The regulations of the EU-ETS can thus be 

seen as arising from the DGR of the Kyoto Protocol. However, due to the economic nature of 

the tradable quotas within the EU-ETS, it serves as EGR, that further encourages self-

regulations as a mean through which those subject to the regulations of the Kyoto Protocol can 

obey to the DGR.  

5.6 Strategic Environmental Challenges 

The regulation and outside pressure from stakeholders, in regard to the environmental issues on 

the global agenda is, according to Neto et al. (2008), pushing companies towards re-design 

their logistic networks in order to cope with this pressure. Neto et al. (2008) further states, that 

such a re-design should not only result in reduced environmental impacts, but also to a 

paradigm shift within the strategic mind-set of the companies. Thus the business applied 

generic strategy of cost minimization, as propounded by Porter (1985), should be expanded as 

to also encompassing environmental impact minimization. When acknowledging the 

importance of regulations and outside pressure, and thereby also indirectly accepting the 

statement of Neto et al. (2008) of the necessity to simultaneously minimizing the 

environmental impacts, one also recognizes the environmental scope of strategy.  

5.6.1 Greening the Supply Chain 

Tsoulfas & Pappis (2006) initially states that whenever a product is being produced, 

transported or used within a given supply chain it will result in certain, and potential 

undesirable, environmental impact. In that sense, a re-design of the supply chain, would 

essentially have to include an analysis of the environmental impacts derived from the different 
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processes. This would require the environmental emphasis to be modified, as to encompass the 

impacts from the entire life cycle. Thereby an analysis of the environmental impact from all the 

different stages and process within a given supply chain, would be needed in order to elucidate 

the areas in which the re-design process would have to take environmental matters into 

consideration. Such life cycle grounded analysis can, in accordance with Hagelaar & van der 

Vorst (2001), be categorized as being a part of an overall life cycle assessment (LCA). An 

example of such LCA, as described by Clift & Wright (2000), have been created by Unilever in 

the form of an Overall Business Impact Assessment (OBIA), which they have extended so that 

it also includes a combination of the environmental impacts and economic value across the 

supply chain for a given product. 

 

In immediate continuation of the OBIA, and in accordance with Hagelaar & van der Vorst’s 

(2001) LCA, it can be argued that the process of transportation within a life cycle of a product 

becomes an entity that should be weighted equally with processes such as production Thereby 

when re-designing the supply chain from an environmental perspective Tsoulfas & Pappis 

(2006) outlines six groups, all applicable to environmental principles, corresponding to 

respective company functions; Product Design, Packaging, Collection & Transportation, 

Recycling & Disposal, Greening the Internal & External Business Environment, Other 

Management Issues. When mentioning product design, Tsoulfas & Pappis (2006) also includes 

business development and processes. As the product delivered by the companies of the 

transportation sector is transport, it would be difficult to enhance the environmental profile of 

such transportation, unless the modes of transportation in current use are to be substituted with 

alternative modes such a Hybrid vehicles or through the use of bio-fuels. The category of 

Packaging is straightforward as it concerns the material and amount used, with emphasis on 

optimizing the utilization of packaging. It would be expected that most logistic firms already 

optimizes in packaging as part of an overall cost-minimization strategy. The category of 

Collection & Transportation primarily focuses on the potential environmental gain from the 

recovery of used products, as the collection and transportation hereof represents an 

environmental cost. Recovery of used products is a minor issue in the transport sector, as the 

transportation is the product itself and that the responsibility of collecting the items being 

transported presumably lies with the proprietor, unless the logistic company is accountable for 

this, through customers’ arrangements. The category of Recycling & Disposal should merely 
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be seen as an extension of the previous category, as Tsoulfas & Pappis (2006) considers 

Collection & Transportation as the recovery of products used. This would, nonetheless, be 

conducted prior to the process of recycling and disposal.  

 

The external part of greening the business environmental impacts are first and foremost 

focused on the suppliers as they have a direct influence on the day to day business, thus 

negative environmental impacts derived hereof would potentially have consequences for the 

organization as a whole. Thus, Tsoulfas & Pappis (2006) points to the applicability of 

imposing high environmental standards upon ones suppliers, as a direct mean through which an 

organization can reduce the environmental impacts of its suppliers. In that sense, the 

importance of supplier relationship management (SRM) becomes evident in the effort of 

combating with the environmental impacts. Thus, from the view of the transportation sector, 

the question of the suitable set of suppliers, as stated by Harrison & van Hoek (2005), becomes 

extended from its origin of focusing on the suppliers that can meet the organizations desired 

need for sourcing of materials etc., to also encompassing the environmental standards 

propounded by the organization. Such environmental standards imposed on suppliers, should 

be seen as either being derived from the organizations own environmental policy, or from a 

shift in the business environment of the company, i.e. new regulations or stakeholder pressure. 

When Tsoulfas & Pappis (2006) refers to the customers as being a part of the external business 

environment, they focus on the education of the customer in regard to their environmental 

behavior. In prolongation of SRM, it should be noted, that if a logistic company are in 

possession of improved environmental knowledge than that of a customer, it should, through 

the co-operation element of SRM, be expected that the logistic company would pass on this 

knowledge.  

 

The internal part of the business environment focuses on the personnel, and the effort the 

company makes in order to enhance the environmental knowledge and awareness amongst its 

employees. This can be beneficial on multiple levels, as a widespread environmental 

knowledge in the company would enhance the employees understanding and comprehension of 

the company’s overall environmental strategy, as well as, the potential of employees, being 

representatives of the company’s environmental profile in regard to suppliers and customers. In 

that sense, when Tsoulfas & Pappis' (2006) applicable principles for re-designing the supply 
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chain, when combined with the elements of shared responsibility and co-operation from SRM , 

presents a supply chain wide approach when seeking to comply with regulations and 

stakeholder pressure.  

5.6.2 Proactive Environmental Management 

The lack of the strategic aspect in Neto et al. (2008) is offset by Rondinelli & Berry (2000), 

who encompasses the strategic environmental element, suggesting that, it requires a shift in the 

strategic focus within the supply chain from the companies and throughout the customers and 

stakeholders. The strategic focus should shift from emphasizing on mere regulatory compliance 

to proactive environmental management, thus not only reaction to regulations, but also taking 

proactive measures. Rondinelli & Berry (2000) further identifies three environmental issues, of 

which corporations seeking to implement proactive environmental management should attend; 

the interactions amongst transportation activities that have negative environmental impacts, the 

types of environmental impacts emanating from transportation operations and facilities, and 

alternative means of controlling and preventing environmental pollution and natural resource 

degradation.  

 

Whereas Rondinelli & Berry (2000) focuses only on the transportation part of the supply chain, 

OBIA involves all product related activities and processes within the supply chain. Therefore, 

OBIA can be seen as having a similarly approach as that of carbon management across the 

supply chain. The similarity between these three approaches arises from the desire to identify 

the origin of the environmental impacts, as well the interaction amongst these. Subsequently an 

environmental impact assessment should be carried out on each of the activities in the supply 

chain, in which the added value of the activity should be measured against its environmental 

impact. This would potentially enable the company to target the activities with the least 

desirable added value to environmental impact ratio. However, it would not be sufficient 

merely to identify the different transportation activities and their associated environmental 

impacts, which is why Rondinelli & Berry (2000) elucidates the importance of identifying the 

specific environmental impact arising from the prior defined transportation activities. It could 

then be argued, that despite the direct applicability of focusing on these issues, when seeking to 

improve the environmental management within a logistic network, that the mind-set behind 

these issues would result in a short-term environmental impact reduction rather than fostering a 

long-term sustainable environmental impact reduction policy. The problematic with the 
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potential lack of a long-term perspective when applying focus to these environmental issues, as 

propounded by Rondinelli & Berry (2000), would arise from organizations merely 

implementing their environmental initiatives on specific activities rather than changing the 

overall environmental policy. In that sense, a logistic firm would potentially obtain short-term 

advantages from the optimization of single activities, but if such optimization is not based upon 

the foundations of the organization environmental strategy, or leads to a shift in the 

environmental mind-set, no long-term benefits would be gained. This problem is considered 

highly relevant as the EU-ETS removes the principle of Grandfathering in allocation of quotas. 

Which is why, Rondinelli & Berry (2000) finally points to the necessity of controlling and 

preventing environmental pollution, through both the implementation of Environmental 

Management Systems (EMS) as well as seeking to enhance ones environmental efforts through 

alternative means, such as taking proactive measures beyond compliance with regulations.        

5.6.3 Context of Organizations 

The establishment of widespread environmental knowledge throughout the organization, which 

can enhance the employees understanding and comprehension of the overall environmental 

strategy, combined with the necessity of creating a long-term perspective within the 

organization. Thus it becomes important to acknowledge the role that the context and structure 

of the organization plays, as a dynamic organization structure potentially would be more 

suitable for the creating of an innovative business environment, able of adapting a marked 

oriented shift in the environmental strategy and mind-set, than that of a more static structure.  

5.6.3.1 Organizational Forms 

Mintzberg et al. (2003) propounds seven types of organizational forms of which companies can 

consist of, whereas five is deemed relevant, while the Missionary and Political organizations 

are deemed of less importance. Despite the fact that the ideology precluded the Missionary and 

Political organizational forms, as the ideology removed any sort of appropriate decision 

making, it does not mean that it should be discarded as it should have influence on those 

making the decisions. The five organizational types are depicted below along with the 

characteristics and innovative adaptability.  
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Table 5.6.3.1.A: Organizational Forms of Mintzberg 

 

 

Initially, Mintzberg et al. (2003) states that sophisticated innovation cannot occur within any of 

these organizational forms, except in the Innovative organization. However, the 

Entrepreneurial organization allows for some degree of limited innovation, depending on the 

leaders ability to comprehend the situations in which innovation can occur. Despite the high 

degree of standardization within the Machine and Professional organizations, characterized by 

Mintzberg et al. (2003) as Bureaucratic organizations, and the Diversified organization, which 

in this terminology would discourage innovation, the structure of organizations cannot be 

addressed through such a simplified approach. Additionally the organizational form depends 

on the business environment in which it operates, as well as the state of the market. Despite 

Bureaucratic and Diversified organizations discouraging innovation, it cannot be completely 

precluded that innovation will not occur in these structures. Further, it should be noted, that 

Mintzberg et al. (2003) recognizes that the mind-set, arising from the entrepreneurial structure, 

will never be fully exclude from the organizational structure. This becomes evident when a 

given company, faces increased outside pressure causing for the need of strong leadership that 

can guarantee the continued operational level of the business. This would shift the making of 
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strategic decisions away from the previous decision-makers such as staff analysts, middle-line 

managers, professional operators etc., onto the top managers in the organizations apex, thus 

securing the organizations flexibility while simplifying decision-making in order to reduce 

bureaucracy. Thus it becomes insufficient merely to apply the above mentioned organizational 

forms, as it would be needed to even out the sturdy characterization of organizations, in order 

to encompass the many different organizational forms.
60

 As the need for establishing a wide-

spread environmental knowledge in the organization, spanning from the apex to the operating 

core, it requires an organizational structure that is flexible in terms of information flow, 

knowledge sharing and business vision and ideals. Keeping this in mind, the following 

organizational structures, derived from appendix I, are deemed relevant;  
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Table 5.6.3.1.B: Additional Organizational Forms 
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The above mentioned organizational structures are all characterized by their focus towards 

information creation and sharing and employee involvement. The Knowledge Creating 

Organization, is an appropriate example of how a focus on the creation of knowledge, can 

facilitate the correct handling of the interaction between explicit and tacit knowledge. To 

ensure that as much internal organizational knowledge, as possible, becomes imbedded in the 

organization. The essence of preserving the organizational created knowledge is likewise a 

main feature of the Learning Organization. In regard to information sharing, the Collaborative 

Organization, with its focus towards discussion, dialogue and information sharing, is a fitting 

example of how increased information sharing can enhance the personal accountability of the 

employees which, in accordance to Tsoulfas & Pappis (2006), is a necessary measure in order 

to secure an enhanced environmental awareness and knowledge amongst employees. Such 

enhancement of environmental awareness and knowledge would be further substantiated within 

the Re-engineered Organization, as such focuses on keeping everyone informed and involved 

through a clear perspective in the context of the organization. An approach, through which the 

employee involvement of Tsoulfas & Pappis (2006) can be expanded, would be the 

organizational structures of the High-commitment Work and Boundary-less organization, as 

these organizations emphasizes on employees empowerment, through which the organizations 

try to ensure the full collaboration and involvement of the employees in the understanding of 

the organizations’ decisions. 

5.6.3.2 The Organizational Supply Chain 

As mentioned earlier the environmental impact arising from transportation might not only be 

reliable to a single company, but could be imposed on several companies. This then raises the 

problematic of how to elucidate the perspective of a company’s ability to adapt to innovation 

and fostering knowledge, while operating within a supply chain. Stadtler (2005) argues that a 

supply chain should be viewed as a network of different organizations bound together by some 

common goals, which be viewed as slightly insufficient in regard to the joint reliability of the 

environmental impact arising from a transportation activity amongst these organizations. The 

reason for this skepticism arises from the consequences that a potential business-wide 

regulation upon the transportation sector would impose. Therefore two companies exchanging 

goods, within a supply chain would not only be interacting in terms of that specific transaction, 

but would also have the common goal of optimizing the environmental impacts from the 
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transportation, as it would else be associated with further costs due to the regulations
61

. In that 

sense, such transportation activity would lead the involved entities, having to act upon the 

same factor as a single company facing environmental regulations, i.e. innovation and 

improvement of knowledge through information sharing becomes essential. However, it should 

be noted that, according to Cantor & MacDonald (2008), information sharing can lead to poor 

performance, if not recognized and acknowledged that individuals, that being persons or 

entities, are not given the opportunity to assimilate and apply the accessible information 

appropriately within their decision-making process. 

 

 Alongside Stadtler’s (2005) view of supply chains as networks of organizations, Jayaramen et 

al.’s (2007) statement that environmental optimization should occur along the entire supply 

chain becomes essential when addressing the interactions between all entities within a given 

supply chain. It could be argued, that when addressing an environmental optimization through 

focusing on the entire supply chain, as being a network of organizations, it would potentially 

give rise to difficulties, as common goals within the different entities of the supply chain might 

not be similar acknowledged within the entities. In order to cope with such lack of alignment, 

Lejeune & Yakova (2005) present four different configurations of the supply chain, called the 

four C’s, in which they emphasize that the configuration of the supply chain are a main factor 

when seeking to understand, decrease or enhancing the knowledge and information sharing. 

Through the four C’s, Lejeune & Yakova (2005) further attempts to illustrate how the 

configuration of the supply chain affects different concepts such as; trust, decision making, 

information sharing and goal congruence.  

 

Lejeune & Yakova (2005) elaborates on these different concepts through the use of Fiske’s 

(1990) relational forms in order to highlight the main characteristic of the supply chain 

configuration. In that sense such framework could act as a mean through which the different 

entities of the supply chain can enhance their understanding of Stadtler’s (2005) common goal, 

in order to conduct an environmental optimization across the entire supply chain. The four 

configurations of the supply chain are; the Communicative, the Coordinated, the Collaborative 

and the Co-opetitive. The main features of the communicative supply chain are the lack of 

integration amongst the different entities of the supply chain, as each entity is merely focusing 
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on their own cross-functional optimization. Consequently the entities involved in such 

communicative supply chain will mainly communicate through their liability towards each 

other, resulting in a supply chain in which trust only exist where there is reliability. The lack of 

trust is no issue in this configuration, in terms of decision-making, as all the entities make their 

own decisions autonomously, using their negotiation power to reach their own objectives. 

These factors combined with the opportunistic behavior of the entities causes for a myopic 

decision-making process, leads to an absence of goal congruency, which according to Fiske 

(1990) would cause for a market pricing relational form, which would be impersonal, transitory 

and highly circumscribed leading to decisions being made on bargaining with currency as the 

main standard of exchange. All things being equal, this would lead to a supply chain suffering 

from the inability to adjust to Stadtler’s (2005) common goal. This becomes an issue, if such 

supply chain becomes subject to regulations that requires innovative measures to be 

implemented, as the supply chain is not able to adjust to a common goal. In that sense, such 

supply chain configuration would not foster innovation or create knowledge across entities due 

to the myopic nature of the decision-making process.  

 

Whereas the communicative configuration focuses towards the autonomous entities the 

coordinated configuration is characterized by hierarchy with a single supply chain leader. In 

terms of trust, there are similarity between the communicative and the coordinated 

configuration, in the sense of reliability. The coordinated also involves deterrence-based trust, 

as the supply chain leader possesses the majority of the negotiating power, which it then uses 

to impose coercive power on the entities in the supply chain. This leads to a lack of 

competence trust, as the dominant entity demands specific performance requirements and 

conduct inspections of the dominated in order to ensure that they comply with these 

requirements. The combination of such imposed requirements, through which the supply chain 

leader secures that its objectives are being applied across the entire supply chain, leads to a 

decision-making process that is both myopic and asymmetric, meaning that the tradeoff 

between disadvantages and benefits of complying with the supply chain leader’s demands, is 

evident. As a result of this deterrence nature of the trust amongst the dominant and dominated 

entities within this configuration, Lejeune & Yakova (2005) applies the relational form of 

authority ranking from Fiske (1990) to highlight the characteristics of the interactions between 

the leader and its inferiors. Subsequently the information sharing can thus be seen as limited, as 
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the vertical hierarchical structure of the coordinated configuration causes the supply chain 

leader to only transmit the information to the dominated entities, which are deemed necessary 

to ensure that the objectives of the leader is achieved. The goal congruence of the coordinated 

configuration can appear weak as the objectives of the supply chain are equal to that of the 

leader. However, this dominance cause for a shift in the objectives of the dominated, as they 

are forced to, if not to adapt, at least to modify their own objectives to match the leaders, 

causing the goal congruence to be moderate. Despite the moderate goal congruence, this 

configuration cannot be said to be in accordance with Stadtler’s (2005) common goal as the 

single entities, can be expected to have own goals. In that sense, the problematic of not being 

able to foster innovation and create knowledge from the communicative configuration, would 

also be evident in this configuration, due to the myopic information sharing.  

 

The collaborative configuration seeks to define common objectives, which are agreed upon by 

the entities of the supply chain. Thereby, the commonly defined objective aims at jointly 

developing solutions to common problems. Lejeune & Yakova (2005) simplifies such common 

objective by focusing on the focal function of inventory and how intimate relationships across 

the entities of the supply chain can help to prevent the bullwhip-effect. Both Lejeune & 

Yakova (2005), Cophra & Meindl (2007) and Harrison & van Hoek (2005), emphasizes that 

the most adaptable measure to alleviate the negative related consequences of the bullwhip-

effect is the implementation of vendor management inventory (VMI). However, in order to 

apply VMI in a supply chain, Harrison & van Hoek (2005) emphasizes the importance of 

willingness to share data, use integrated systems and standard procedures. This would 

nonetheless require a certain degree of trust between entities involved, which is why Lejeune & 

Yakova (2005) acknowledges that, in a collaborative configuration, trust has to span beyond 

reliability also encompassing competency trust. The competency trust arises from the dyadic 

and parity-based nature of the decision-making process, which furthermore requires a certain 

degree of goodwill trust, meaning that the entities needs the willingness to share critical 

information across the supply chain. The applicability of such competency and goodwill can, 

according to Fiske (1990), only occur if the entities involved acknowledges that their 

interactions are based on one-for-one symmetry in regard to responsibility, equality matching,  

as well as the benefits of the collaboration should be mutually divided. This information 

sharing occurs primarily on the focal function, while information regarding other subjects may 
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be very limited. Furthermore, the information may be centralized to a certain part of the supply 

chain causing for either an upstream or downstream information sharing. In spite of the 

benevolent nature of the willingness to share information, it does not, according to Lejeune & 

Yakova (2005), secure a total alignment of the objective of the different entities. Despite the 

strong goal congruence associated with the focal functions, the limited congruency of other 

functions cause for the overall goal congruence of the collaborative configuration to be 

moderate. In regard to Stadtler’s (2005) common goal, it could be argued that only the 

commonly defined objectives for the focal functions represent a common goal for the supply 

chain, despite other functions and activities not having a commonly defined objective. The 

increased information sharing related to the focal functions, can trigger innovation confined to 

these functions. However, this can present a problem if the supply chain becomes subject to 

regulations that requires innovative measures to be implemented in non-focal functions, as this 

configuration is not equipped to deal with a high level of transition within these functions.  

 

The fourth configuration, co-opetition, is characterized as being a combination of cooperation 

and competition involving complementors and competitors, where the entities can often 

benefit, as co-opetition, according to Lejeune & Yakova (2005), often is referred to as a plus-

sum game. This is further substantiated when applying Fiske’s (1990) rational form of 

communal sharing, which acknowledges the coexistence and interaction of entities that have 

agreed upon and are pursuing a commonly defined objective to which everyone partakes freely. 

Whereas, the collaboration configuration required reliability and competency trust with a 

degree of goodwill trust, the co-opetition configuration fully requires goodwill. Besides this the 

two configurations are fairly similarly in terms of trust, this difference is significant when 

applied to the matter of information sharing. The reason for the difference in information 

sharing between the collaborative and co-opetitive configuration is, despite both having a 

parity-based dyadic decision-making process, that the commonly defined objectives within the 

co-opetitive supply chain is agreed upon, and pursued by the entities of the entire supply chain. 

Thus, the significant difference between these two configurations is that information sharing 

also exists between and across the entities, due to the scope of the focal function within the 

collaborative configuration, being extended to also encompass multiple functions. 
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In order to mitigate risk, Lejeune & Yakova (2005), Léger et al. (2006) and Pedersen & 

Andersen (2006), states that such risk can be prevented through the use of safeguarding 

mechanisms, such as contracts.
62

 However, it is also emphasized that such safeguarding 

contracts cannot consider all contingencies, which is why Lejeune & Yakova (2005) points to 

the necessity of goodwill trust amongst the entities in the co-opetitive configuration. If the 

entities in the co-opetitive supply chain are able to cope with the trust issues, they can further 

enhance the informational sharing, which, in accordance to Zhou & Benton (2007), can lead to 

increased performance of the supply chain, not only in terms of planned but also, according to 

Miles & Snow (2007), in the unplanned outputs of the knowledge sharing. In that sense, the co-

opetitive configuration can be considered in alignment to the common goal of the supply chain 

as a network of organizations as propounded by Stadtler (2005). 

5.6.4 Stakeholder Engagement 

Despite the fact that Tompkins et al. (2008) incorporates stakeholder preferences when 

addressing the problematic of costal planning within the UK, in regard to climate change, their 

mind-set of scenario-based stakeholder engagement, are deemed as an applicable approach to 

elucidate and differentiate between the different stakeholders affecting the logistic networks 

and supply chains. Before applying the approach of Tompkins et al. (2008) of identifying the 

stakeholders, a definition of the concept stakeholder, is needed. The definition propounded by 

Mason & Mitroff (1981) will be applied, as they define stakeholders as those claimants, both 

inside and outside the organization, that have a vested interest in the problem and its solutions, 

as well as being the concrete entities affecting and in turn being affected by the organizational 

policies. Thus meaning that a stakeholder is defined as an entity, that being a person, group or 

the environment itself, having a direct or indirect influence upon an organization. 

5.6.4.1 Stakeholder Identification 

Tompkins et al.'s (2008) scenario-based stakeholder engagement (SBSE) emphasizes the need 

to acknowledge the views and opinions of the issue related stakeholders, which in regard to 

this thesis would be the stakeholders with focus on the negative externalities arising from the 

transportation sector. The SBSE approach contains five key elements; Identifying 

Stakeholders, Impact Scoping, Deliberative Development of Evaluation Criteria and Future 

Scenarios, Opening Deliberative Spaces to Explore Preferences, and Identifying a Range of 
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Priorities. First and foremost, it is essential to understand that the first step of identifying the 

stakeholders is a repeated process, with the purpose of identifying both the stakeholders 

affecting the logistic network as well as those being affected.  

 

In their application of the SBSE approach, Tompkins et al. (2008) focuses on identifying these 

stakeholders through two major selection criteria’s; those with a personal stake in the coastal 

impact and those having a role in the governmental aspect of coastal planning. In the regard to 

this thesis it is deemed insufficient merely to apply two similar selection criteria’s as it would 

potentially not cover all stakeholders having a stake in the environmental impacts form the 

transportation sector. Adopting multiple selection criteria’s, when identifying the stakeholders, 

is substantiated by Tompkins et al. (2008) themselves, as they state, that in order to ensure that 

the identification and engagement of stakeholders can be viewed as adequate, it would require 

that the stakeholders becomes fully representative of the wider community, in which a given 

logistic network or supply chain operates. Thus it becomes evident to acknowledge the 

existence of all stakeholders being involved and affected by the logistic network, in order to 

analyze the firm’s efforts in compliance with the pressure of the stakeholders in regard to the 

hidden action problem
63

. Usually the environment is not considered a stakeholder in itself, 

however, in regard to this thesis; the negative effect from the transportation sector upon the 

environment is a key issue. Thus it becomes evident that the environment itself appears as 

stakeholder which is substantiated by Mason & Mitroff (1981) who states a stakeholder is a 

entity affected by an organizations operations, and by Haigh & Griffiths’ (2007) viewpoint of 

stakeholders being a strategic aspect and not merely an ethic and morally issue. However, 

criticism can quickly be laid upon the environment being drawn in alongside stakeholders such 

as customers, society and employees, which can be seen when addressing some of the main 

theoretically, grounded perceptions of the stakeholder theory. First and foremost, and through 

the eyes of Wood (1990) and her stakeholder principle, which defines the stakeholders of the 

organization as those either being affected by the operations of the organization, or those 

affecting the way the organization is performing its business, it can be substantiated that the 

environment can be enrolled as a stakeholder as it gets affected by the negative externalities 

derived from the organizational operations. However, as Carroll (1993) states, through his 

development of the moral legitimacy aspect of stakeholder management, any individuals, 
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groups or organizations towards which the focal organizations can be seen as having a moral 

obligation, should be included as stakeholders. Both Wood (1990) and Carroll (1993), and their 

respective arguments, is some of the key stones of Starik’s (1995) argument for the inclusion 

of the natural non-human environment as an organizations stakeholder. The cornerstones in 

Starik’s (1995) argument is constructed upon the rational basis that there are both ethical and 

legal facets related to non-human activities, which then combined with the non-human aspect 

of the environment, substantiates the environment being a stakeholder. Subsequent to this, 

Starik (1995) extents the moral legitimacy aspect of stakeholder management, as propounded 

by Carroll (1990), so that it also encompasses the supply of natural resources. Thereby Starik 

(1995) seeks to elucidate the ethical aspect of the non-human environment, as the main 

contributor of stakeholder management, when propounding that the environment should be 

ranked alongside customers, society and employees.  

 

It is further argued, that if an organization acknowledges a responsibility towards their 

consumptions and utilization of natural resources, it should seem obvious to such organization 

to include the environment alongside other stakeholders, which is substantiated by both 

Leopold (1949) as well as Ruggaard (2008). The latter especially points to the fact that the 

organizations have to start looking inwards, and by changing their self-image seeking to 

become an active participant in finding the solutions to the issues on the environmental agenda. 

It is Ruggaard’s (2008) argument, that the increased focus on the environmental agenda over 

the past years is the result of a longer development process within the organizations 

comprehension of the environmental aspect of everyday business, which is currently becoming 

effective through the organizational, as well as political, recognition and acceptance of the 

environmental challenges and its man-made nature. In these terms, it makes sense, from both a 

strategic aspect, as mentioned by Haigh & Griffiths (2007), as well as from an ethical 

perspective, and the aspects of stakeholder management from Wood (1990) and Carroll (1993), 

that the non-human environment becomes ranked as an organizational stakeholder. 

 

In continuation of Tompkins et al. (2008), it should be noted that the impact scoping is 

performed without distinguishing between the different entities, as it only considers the 

physical impact from operations, which in this thesis would be the environmental impacts 

arising from transportation. Thereby the impact scoping is used to analyze the actual physical 
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consequences of transportation. As mentioned in previous paragraphs
64

 ITD provides an 

instrument, which can be applied by a transportation company in order to estimate the amount 

of CO2 released from its transportation vehicle, depending upon Euro norm of the engine, 

vehicle type and so forth. Stakeholders in the local community are affected by most of the 

emissions related to transportation as it is only CO2 that cannot be considered as having a direct 

environmental local impact, as its effect is global and aimed towards the ozone layer and not 

within the ecosystem itself. Additionally emissions of CO2 could trigger the existence of local 

stakeholders, with interest in the operations of a transport organization such as; local 

community (e.g. neighbors), institutions (e.g. schools and local environmental groups) and 

government (e.g. municipal council and local environmental agency). This supports the earlier 

consideration of the environment becoming a stakeholder, as it, as a passive bystander, 

becomes affected by emissions.  

 

The type of regional consequences from emission having its origin in another region can cause 

companies becoming subject to the focus of stakeholders, otherwise not geographically related. 

It should be noted that when emission is considered regional, it does not mean that the 

transportation is regional, only that the impact of the emission has regional consequences. The 

difference between local and regional emission impact, is that the consequences of regional 

pollution might awaken awareness of the negative externalities hereof, amongst larger 

governmental institutions, such as county authorities, as well as more influential NGO’s. Last 

but not least, and being the main foundation in most current environmental policies, is the 

emissions impacts that holds a global scope. One could easily be influences by the political 

debate in the Medias to think that all emissions, no matter the type and its origin, have a part in 

global warming and the related environmental complications. Initially such view of emission 

could be acknowledge and understood, however, as presented by the EPA, it is just a few of the 

emissions related to transportation, that has a direct global range
65

. Only N2O, arising from 

NOx and CO2 is a green house gasses that accumulates in the atmosphere causing rise in earth 

temperatures. This is exactly why the public and political debate on global warming merely 

focused its attention towards the emission of CO2, as the consequences are global. The global 

consequences associated with CO2 emissions arising from transportation, also causes for the 
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companies to be subject to the attention of the global institutions and NGO’s. This is apparent 

through the Kyoto protocol, but more importantly also through the EU’s implementation of the 

Euro norms.  

 

Tompkins et al. (2008) use deliberative development of evaluation criteria and future 

scenarios, to further analyze the stakeholders influenced by the organizations operations. 

Through this approach, it is the intention of Tompkins et al. (2008) to create a method through 

which it becomes possible to identify the concerns at hand, for the different stakeholder. It 

should be noted, that this approach can be seen as having a focus on the governmental aspect of 

stakeholders, as their article and research is build upon the environmental impacts associated 

with coastal planning. However, claiming such a mindset, in order to identify and analyze the 

stakeholders being influence by the operations of a given company, makes sense, as one, 

through such approach, creates an understanding and acknowledgement of the concerns of the 

stakeholders, thus becoming more attentive towards the negative related impacts arising from 

ones operations. Furthermore, such approach, also creates a self-perpetuating foundation for 

the negotiation process between the company and its stakeholders, as each concern expressed 

by the stakeholder, needs to be addressed as a trade-off between the power of the stakeholders, 

as illustrated by the legitimacy of its concern, and the operations of the company
66

. Thereby, a 

company should not pursue compliance with a stakeholders concern, if the consequences of 

compliance, would constrain the operations of the company beyond what could be assumed as 

being expected. Thereby the interaction between the company and its stakeholders becomes a 

continuous self-perpetuating interactive process, which, in the words of Tompkins et al. 

(2008), secures that all concerns are revealed, discussed and evaluated so that no unanticipated 

issues will arise later on.  

 

With this in mind Tompkins et al. (2008) outlines four types of management decision making 

styles which reflect different compositions of risk, cost and levels of local participation; central 

anticipatory, central reactive, local anticipatory and local reactive. When referring to 

anticipatory, the company aims to take a position where the focus is towards acting in advance 

to environmental issues whereas reactive is to take action when incidents occur. When 

distinguishing between central and local, the focus is on either government planning principles 
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or local issues. Thereby the four management types consists of decisions being made locally or 

central when an incident occur, local reactive and central reactive, to decisions being made 

locally and central in advance, in an attempt to foresee incidents and thereby minimizing the 

associated damage, central anticipatory and local anticipatory. Despite the immediate, but not 

obvious logic, that it would always be in the advantages of the company to have anticipatory 

strategy rather than reactive in relation to stakeholder issues, so that consequences hereof are 

minimized, it cannot be argued that one single strategy is superior to others. The argument 

hereof, is that first and foremost not all events can be foreseen, combined with that fact that it 

is not all decisions in relation to such events that are of importance to central management, 

which thereby should be handled by local decision makers. It should be noted, that such local 

decisions can only be conducted if they are in coherency with the overall stakeholder strategy 

of the company. In that sense, it cannot be argued that the four management types propounded 

by Tompkins et al. (2008) does not alone provide a comprehensive approach to the strategic 

understanding of coping with main stakeholder concerns defined. The reason for the 

comprehensive lack in these management types arises from the missing categorization of 

potential threat level of the stakeholders, which is why a subsequent analysis of Mitchell et 

al.’s (1997) urgency, power and legitimacy will be conducted, while still keeping these 

management types in mind.  

5.6.4.2 Stakeholder Categorization 

The main difference in their approach is to be found in the post-identifying process, whereas 

Tompkins et al. (2008) outlines workshops, as the mean for which to include the defined 

stakeholders into the decision making process, while Mitchell et al. (1997) leans towards an 

approach in which it is central to determine the power, urgency and legitimacy of the 

stakeholder and their concerns. Thereby the combination of these different stakeholder 

approaches can serve as a comprehensive approach to stakeholder strategy. In order to obtain 

the optimal combined stakeholder strategy, Mitchell et al.'s (1997) categorization of the 

stakeholders, is a key factor in order to ensure that the company uses resources and efforts on 

the stakeholders that are most critical to the environmental issues.  

 

In Mitchell et al.'s (1997) view of stakeholder theory and identification, the focus is towards 

the stakeholder salience in the eyes of the managers. Mitchell et al.’s (1997) defines power as; 

coercive, utilitarian and normative. Finally Mitchell et al. (1997) argues that the combination of 
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power and legitimacy cannot stand alone when wanting to obtain a dynamic approach to 

stakeholder identifications, thus they include urgency. Before applying such categories upon 

the stakeholder of a given company, it is important to understand that these parameters are not 

static but variable. This means that they can change across a particular stakeholder depending 

on time and state. Furthermore, the perception of a given stakeholder-management relationship 

maybe interpreted differently on behalf of the involved parties. It can then be argued, if a 

stakeholder is conscious about its degree of salience towards a given company, it would assign 

power, legitimacy and urgency upon itself. However, if the company does not recognize the 

stakeholders as having the same amount of salience, they would assign them lower values in 

these attributes. Furthermore, it should be noted that perception of a given stakeholder is a 

subjective reality constructed in the eyes of the beholder. Through the term of power, Mitchell 

et al. (1997) elucidates the above mentioned situation of difference in perception of salience, 

by assigning power to stakeholder, and subsequently arguing that if this specific stakeholder is 

not aware of its ability, or lacks the willingness, to impose its will upon the organization, it will 

not be perceived as a stakeholder with high salience. This also becomes Mitchell et al.'s (1997) 

argument for why the term power, as well as legitimacy and urgency, should be seen as 

transitory, it could be acquired or lost. These attributes and the correlations between them, gets 

illustrated as below; 

 

Figure 5.6.4.2: Stakeholder Categorization 

 

Source: Mitchell et al. (1997) 
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This model is dynamic rather than static, which is illustrated by the intersection of the circles 

which creates the possibility for the stakeholders to shift from one category to another. In order 

to comprehend these different phases within the model, each type of stakeholder has an 

assigned number and name, representing the specific combination of power, legitimacy and 

urgency, which are subcategories of the main categories; Latent, Expectant and Definitive 

stakeholders. These main categories are derived upon three propositions constructed upon the 

degree of stakeholder salience as perceived by the organizational managers, with the latent 

stakeholders having the lowest degree of salience to the definitive stakeholder being those with 

the highest degree of salience. In the latent stakeholder main category there are three 

subcategories; Dormant (1), Discretionary (2) and Demanding stakeholders (3). The second 

main category, expectant stakeholders, have the following three subcategories; Dominant (4), 

Dangerous (5) and Dependent stakeholders (6). The final main category only consists of the 

definitive stakeholders (7). Aside from the three main categories, Mitchell et al. (1997), adds 

an additional stakeholder outside the three circles called the nonstakeholder (8). Immediately it 

could be argued that the non-human environment would fall into category of nonstakeholder as 

it initially does not possess any of the three attributes, however, as it was argued earlier, the 

scope of this thesis called for the acknowledgement of the non-human environment as a 

stakeholder, which would call for the environment to be placed within the frames of the circles.  

 

The latent dormant stakeholder (1) is categorized as having power to impose their agenda onto 

the company, but is unable to exercise this power due to the lack of legitimacy of their 

stakeholder-manager relationship and missing urgency within their claims. The power of the 

stakeholder can be coercive, utilitarian and normative. Dormant stakeholders in relation to a 

transportation company could be an environmental group that is located outside the 

geographical range of the company, thus not influenced by the local negative effects from the 

transportation. However, despite the lack of utilization potential of the power, the company 

should still remain cognizant towards the stakeholder, as it, due to the transitory nature of the 

attributes, could acquire one of the other attributes, thus increasing the management perceived 

salience.  
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The latent discretionary stakeholder (2) is quite similarly to the dormant with the main 

exception having legitimacy rather than power, which unable such stakeholders to influence 

the company. The environment is the prime example of a discretionary stakeholder as it 

possesses no power or urgency but is a legitimate stakeholder being influenced by a company's 

operations. In relation to the transport company such a situation could arise if the operations 

have negative impact on the environment in a given area without any other stakeholders trying 

to assert its power on the company, leaving the environment being the only stakeholder 

concerned about these operations. Such a situation would cause for managers to have no 

pressure to engage in an active relationship with the environment. 

 

The latent demanding stakeholder (3) is also categorized by having only one attribute; urgency. 

Such a stakeholder could be anyone who has claims towards the company, which they 

themselves deem urgent, however, if they possess no real evidence to support their claims and 

are a rather small group or individuals with no power, they merely become, in the words of 

Mitchell et al. (1997), mosquitoes buzzing in the ears of managers, irksome but not dangerous. 

Despite these stakeholders being defined as not dangerous, this would be a somewhat week 

view of such stakeholders, as even small groups of stakeholders protesting loudly against a 

companies' operations, can have consequences despite the lack of legitimacy and any real 

power. 

 

The expectant dominant stakeholder (4) is either a dormant stakeholder obtaining legitimacy or 

a discretionary obtaining power, thus they have legitimate claims and the power to exercise it. 

Dominant stakeholders often have some sort of formal relation to the company, which secures 

that their claims matter to the company management. However it is not certain that the 

dominant stakeholder will ever act on these claims, due to lack of urgency. A dominant 

stakeholder could be a political institution, with the power to regulate upon the emission 

associated with transportation; such political institution is not likely to have moved from 

dormant or discretionary or ever to do so. Additionally the Medias can also be considered a 

dominant stakeholder. The power and legitimacy of the medias causes for this stakeholder to 

be of high importance to the company, as they can quickly, and with a high degree of power, 

undertake the role of as a vessel for those without power, but with an urgent and legitimate 

claim towards the company, thus combined becoming a definitive stakeholder.  
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The expectant dangerous stakeholder (5), who is mostly characterized by the combination of 

coercive power and urgency, is literally dangerous to the company. The reason for this 

dangerous status lies in the fact that such stakeholders’ actions are to be found outside the 

boundaries of legitimacy. An example of such a stakeholder could be Greenpeace as they, 

according to co-founder Patrick Moore (2008), often exert their power to specific claims while 

disregarding scientific evidence disproving their claims, causing for their agendas to become 

political and not environmental, thus depriving them of their legitimacy. Greenpeace is an 

example of a group that has moved from the definitive stakeholder to the expectant dangerous 

stakeholder. This is due to Greenpeace originally possessing all three attributes as their 

campaigns were based upon scientific knowledge.  

 

The expectant dependent stakeholders (6) are those who lack power to exercise their will upon 

the company, but have urgent legitimate claims. Due to the lack of power these claims will 

never be utilized as they rely on other stakeholders or the management of the company to 

substantiate their claims with the necessary power. It could be argued that the environment can 

be characterized as a dependent stakeholder. A mean for the environment to move from a 

discretionary stakeholder to the dependent, is if scientific evidence appears that calls for 

immediate attention in terms of the users of the environment to change their behavior instantly 

to avoid severe ecological consequences. It can be argued, as the first evidences of global 

warming appeared, the environment moved to become a dependent stakeholder, due to the 

release of CO2 into the atmosphere occurring on a global basis, if such evidence proves very 

limited time for the companies to take action, in order to avoid severe environmental 

consequences. But the environment cannot become the definitive stakeholder, as it can never 

have power; it needs its surroundings to take action. It should be noted that, even though the 

environment can possess both attributes of urgency and legitimacy, it can never only possess 

urgency, as the demanding stakeholder is someone who has unsubstantiated claims towards the 

company. It is impossible for the environment to become a demanding stakeholder, as it needs 

legitimacy to become a stakeholder. And such an effect can only arise when there is evidence 

of the consequence based on the company's operations. This means that the environment 

cannot have unsubstantiated claims towards the company.  
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The definitive stakeholder (7) summarizes the model, as it incorporates all three attributes, thus 

it becomes an unavoidable stakeholder, due to the power to exercise their urgent legitimate 

claims. From a value chain perspective definitive stakeholders can be all elements within the 

value chain, towards which the company is legally obligated through contracts, such as 

suppliers and customers. As such contracts provide urgency and legitimacy to claims, as well 

as the power to exercise these; it can result in economic consequences not to obey to such 

claims. Despite all these categories and their associated salience to the company, it is important 

to management that they at all times remain cognizant due to the dynamic and transitory nature 

of power, legitimacy and urgency. 

5.6.4.3 Hidden Action & Safeguarding 

Hendrikse (2003) substantiates which of the stakeholders the company should prioritize 

through manager salience of stakeholders. This is done by applying principal-agent theory to 

the company’s interaction with its stakeholders. Previous, the stakeholders were assigned 

different values, in order to highlight the treat of these, but by Hendrikse’s (2003) principal-

agent method, it will be inverted, where the company is the agent and the stakeholders are 

principal, in the way that the stakeholders are not categorized through their threat level, but by 

looking at what they offer the company in terms of incentives, as the company’s principal. 

Therefore, each stakeholder’s relation with the company can be viewed as a separate principal-

agent relationship towards the company. Each principal is different from another as they value 

the outputs of the company differently. These stakeholders all have their own agenda that the 

company has to consider. But instead of looking at their threat level, degree of power, 

legitimacy and urgency, their reward structure will be analyzed, which causes for the company 

to analyze which stakeholders offer the greatest incentive compared to the costs associated 

with obeying to their demands.  

 

Hendrikse (2003) emphasizes the importance of acknowledging the stakeholders specific 

desires, as complying with the demands of a given principal, causing for certain tasks to take 

place, might be directly in contradiction to the wishes of another principal. Seen as a principal-

agent problem, this problematic would result in the company having to pay penalties to the 

principals that are not taking care of, or even further dissociation through the different tasks. 

As the environment can only be described as a discretionary stakeholder and in certain cases as 

a dependent stakeholder, always lacking the power necessary to force the companies to take 
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actions, it cannot offer any incentives to the companies, or penalties either. Although, it could 

be argued that climate changes can interrupt the companies operation, forcing the companies to 

pay penalties. When Mitchell et al. (1997) addresses the different stakeholders and their 

respective attributes, the focus never turns towards a preferential treatment of any stakeholder, 

as the transitory nature of power, legitimacy and urgency calls for the retention of a continuous 

cognizant approach to all stakeholders. Therefore Hendrikse's (2003) view of stakeholders 

through their potential reward and punishment structure is applied to the identified 

stakeholders. This then calls for the identified stakeholders to become principals rather than 

agents.  

 

Mitchell et al.'s (1997) latent stakeholders, seen through Hendrikse (2003), can initially, as a 

principal, be argued as having no reward structure towards to the company as an agent. 

However, the demanding stakeholders will, due to urgency, have a claims toward the agent, 

thus it can be argued as also possessing a reward structure, despite the lack of power and 

legitimacy. As Hendrikse (2003) outlines, the principal will never be able to observe the efforts 

of the agent only the outcome. Thus it can be argued that it is of a determined nature by the 

particular situation as to whether or not the agents deems it of importance and beneficial, in 

economic terms, to obey to the claims of the demanding principal. Subsequently this leads to 

Mitchell et al.'s (1997) argument of only maintaining a cognizant approach to such 

stakeholders becoming somewhat insufficient, as Hendrikse (2003) argues that they potentially 

can be held at bay through minimum cost and effort. Furthermore, by complying with the 

demands of the demanding principal, the agent can presumably prevent the principal shifting 

characteristics, and thereby becoming a dangerous stakeholder. In regard to the expectant 

stakeholders, the media, as a prime example of a dominant principle, has no claims, thus no 

reward structure, towards the company, which means that such type of principal, does not call 

for the attention of the agent, unless an acquisition of urgency, from another stakeholder, 

occurs. 

 

When focusing on the two other expectant stakeholders; dangerous and depending, the relevant 

application of Hendrikse's (2003) hidden action problem becomes apparent, implied that these 

have contradicting claims towards the agent. In order to elucidate the dilemma of the 

contradicting claims of a dangerous and a depending principal, and their associated reward 
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structure, the case of Brent Spar will be applied.
67

 The two opposing principals were then 

represented by Greenpeace as the dangerous principle and scientists such as Tony Rice (1995). 

Whereas Greenpeace opposed the dumping of Brent Spar, scientists stated that such actions 

would have no consequences. Seen from the view of the hidden action problem, the issues at 

hand with Brent Spar were derived from the two principles different rewards structures. Due to 

the high degree of power, that was possessed by Greenpeace, compared to that of the scientist, 

resulted in a rewards structure, in which the consequences of non compliance to the claims of 

Greenpeace, as the dangerous principle, far outnumbered those of the scientist as depending 

principles, despite the scientific evidence supporting the urgent legitimate claims of the 

depending principals. Despite the legitimate claims of the scientist, Greenpeace's power and 

their utilization hereof, through coercive, utilitarian and normative power, caused for the 

legitimacy of the two parties claims to become irrelevant. Consequently Shell was, as 

mentioned by Maxeiner & Miersch (2003), faced with no other choice as to use 25 million 

Euro recycling Brent Spar onshore.  

 

A direct consequence of such a situation, in which an agent is faced with expectant dangerous 

and expectant depending principles, holding contradicting claims, it becomes exceedingly 

important that the agent upholds a cognizant approach, which should not be solely build upon 

the salience of these principles, both also assigns focus on their respective reward structure, so 

that the potential consequences and subsequent damage can be reduced, which defines the main 

difference between Mitchel et al. (1997) and Hendrikse (2003). This difference in determining 

stakeholder priority can potentially result in a stakeholder being viewed differently depending 

on approach. Although it might appear that the definitive stakeholder would also be the 

stakeholder able to impose the highest penalties, this would potentially not be the case, when 

applying Hendrikse (2003) to Mitchell et al. (1997).  

 

All other things being equal, salience is a useful tool when addressing stakeholders, however it 

does not consider how to address the situation in which expectant stakeholders are in risk of 

merging into a definitive. Mitchell et al. (1997) highlights the importance of being cognizant 
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towards such stakeholders, but does not consider how to prevent them from evolving into a 

definitive stakeholder. This encourages a degree of self-regulation from the agent, as an 

expectant principal with legitimate and urgent claims, through these indicates its associated 

reward structure. The reason for an agent to adapt self-regulation in regard to the expectant 

principal does not arise from the indication of rewards structure, but from the uncertainty 

related to the reward structure if the dependant principal merges into a definitive stakeholder. 

The self-regulation mainly arises from the agent considering obeying to the claims of a 

dependent principal despite this having no power, thus self-regulation becomes a strategically 

mean through which the company can help to minimize the possibility of stakeholder shifting 

or merging. It can then be argued that through the application of the hidden action problem, the 

necessity of maintaining awareness towards all stakeholders is substantiated as the reward 

structure of any given stakeholder potentially can become a source of severe consequences. In 

order to prevent and limit the problem of hidden action the use of safeguarding mechanisms is 

essential.  

 

According to Léger et al. (2006) there are two simple ways of aligning the behavior of the 

entities in s supply chain relationship; relational investments and e-collaboration. The 

relational investments are initiatives that are made in order to support the inter-organizational 

relationship within the supply chain, by making multiple entities co-responsible in regard to the 

efforts deemed relevant for obtaining a successful supply chain. E-collaboration are focused 

towards controlling the boundaries of the supply chain through enhanced information sharing, 

while limiting this information exchange towards the important supply chain partners, thus 

potentially intensifying the collaborative nature of the relationship.  

 

Pedersen & Andersen (2006) lists five additional safeguarding mechanisms; trust, reputation 

effects, direct sanctions, goal congruency and third party intervention. It can be argued that 

trust and goal congruency are parts of Léger et al.'s (2006) relational investments, as they are 

concerned with the degree to which the different entities of the supply chain acknowledge their 

cohesion with each other, as increased trust and goal congruency nonetheless increases the 

commonality of the supply chain. Reputation is quite straight forward, as it deals with the 

companies ensuring that entities with bad reputation are potentially discarded in favor of those 

with higher reputation. A derived consequence of a high reputation would be that the need for 
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safeguarding mechanisms, other than trust, is reduced. On the other hand, a low reputation 

would cause for the application of safeguarding mechanisms such as, direct sanctions or third 

party intervention. Direct sanctions can be used as a mean through which one party can induce 

certain penalties upon another party, under the assumption that the latter does not act in 

accordance with the guidelines provided by the issuer. It can be argued that the third party 

intervention mechanism is the safeguarding mechanism that the companies prefer to avoid, as it 

is associated with costs, in terms of legal fees and postponement, not only for the entity 

disobeying the guidelines, but also for the company applying third party intervention. In that 

sense, applying safeguarding mechanisms is a mean through which a company can ensure that 

the entities involved in the supply chain, are not compromising the overall success potential. 

However, the use of safeguarding mechanisms needs to be addressed with caution, as the costs 

and scope of issues associated with the use of such, can often exceed that of the issue itself.   

5.6.5 Environmental Strategy 

As the organization is constantly under outside pressure from both its shareholders, 

stakeholders and the environment in which it operates, as for instance the expectations of it to 

comply or at best obey to the rules and regulations propounded by society, it naturally becomes 

an element that the organizational managers cannot choose to ignore, thus it will nonetheless 

affect the preparation, creations and implementation of the corporate strategy. Furthermore, the 

recent years within the managerial literature of supply chain management, has created 

increased focus towards the importance of interactions between the corporate strategy and the 

supply chain strategy, with the desired objectives of obtaining strategy coherency. 

5.6.5.1 Competitive Advantage 

When considering the implications of an implementation of the transportation sector into the 

EU-ETS, the strategy of a certain company in this sector becomes essential, as to which 

initiatives the company should take to, not only minimize profit damage, but even profit from 

such an implementation. Firstly there are some parameters to illuminate before any strategies 

can be considered; these involve the potential costs associated with a company obeying to the 

quotas by investing in environmental improvement, purchasing the needed quotas or 

disobeying to the EU-ETS requirements
68

, potential competitive advantages through first 

mover and sustainable advantages through improved methods of operation as well as the 
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consideration of the organizational structure
69

. The matter of how to obey, or disobey, is 

essentially a cost-benefit analysis that management should consider in regard to their own 

business with disregard to competitors. However, it might not be that simple, as the amount of 

quotas consumed by competitors also influence the price of quotas, as well as the fact that the 

amount of quotas is rather insignificant. Unless an implementation of the transportation sector 

into the EU-ETS would be conducted on the assumption, that the companies receive no free 

quotas.  

 

According to Barney (1991) there are two overall ways to have an advantage towards your 

current and potential competitors; competitive advantage and sustained advantage. Considering 

the two, in the terms of gaining an advantage through environmental reduction and the 

potential implementation of the transport sector into the EU-ETS, the main obvious 

opportunities lies in reducing the emissions of the company to remove the costs of purchasing 

quotas and potentially sell excess quotas. Furthermore such investments might lower operating 

costs. For such investments to become a competitive advantage the company in question needs 

to implement these without simultaneously being implemented by competitors. However, to be 

considered a competitive advantage the investments carried out by the company needs to put 

the company in a position in which they either increase profits or lower costs compared to 

competitors. Thus, it should not only remove the need for purchasing quotas, as the costs of 

investments might have surpassed that of the quotas, thus not making the investments negative 

in the sense of profit in a cost-benefit analysis. This means that the company should get 

strategic advantages from investments not simultaneously implemented by competitors. For the 

investments to be considered first mover advantage, the company needs to take advantage of 

resources that other firms do not have access to. For this situation to occur, a transportation 

company needs to locate resources that can help implement environmental investments and put 

the company in an advantageous position, while ensuring that the current and potential 

competitors do not gain access to the same resources. Whether this is an actual possible 

scenario, depends on the innovative capabilities of the company. This also means that if the 

competing companies in the transport sector have access to identical resources, first-mover 

advantage is not possible. This is the actual case of the transportation sector, as the competing 

actors in the market all have to obey to the same rules of the Euro norms, causing for them to 
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have access to the same trucks. However, sustainable advantage might be possible despite the 

companies in the transportation sector having access to the same resources.  

 

In regard to defining sustainable advantage, the definition from Barney (1991) is used, stating 

that a company has obtained sustainable advantage, when the competitors attempts to duplicate 

the investment has ceased without success, and not the definition in which it is considered in a 

period of calendar time. Such a sustainable advantage could take place in a transport 

company’s use of its main resource, the trucks, by improving the use of full by new technology 

that the competitors have been unable to duplicate. Such an innovation would cause for the 

company to, not only have a lower consumption of emission quotas, but also lower fuel costs. 

It is, however, unlikely that such innovation would take place inside the transportation firm, as 

the innovation regarding fuel efficiency and better truck engines mainly takes place at the truck 

manufacturers, causing for the resources and the use hereof, to become widely spread amongst 

the operators in the market. However, it should be noted that companies might be able to gain 

an advantage through their human resources, as such might be a source of organizational 

innovation.  

 

As corporate strategy, should be addressed from an environmental perspective, it raises some 

additional concerns that would elsewhere not be as necessary if corporate strategy was merely 

view under the assumption of profit maximization. In terms of the environment, a potential 

implementation of the transport sector into the EU-ETS would likely require significant 

investments in the company's operations, to be able to obey to future requirements of carbon 

emissions. If the managers are compensated for the profit maximization of the company in the 

short term, they might disregard the consequences of exceeding the amount of assigned EUAs, 

as the investments required to obey to the new quotas would cause for a lower company 

performance in the short term, despite the company benefiting in the long run, if the 

investments are carried out. If the managers are working in a business environment with low 

constraints they might be willing to commit to the investments as there might be less pressure 

in terms of complying with expected company profits and performance. If the company is 

under a lot of constraints from the market, as well as the expected company performance, or 

have personal interest in increasing short terms profits, they might disregard the environmental 

investments necessary to comply with future quotas. An example hereof could be DONG 
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Energy, which had a consumption of quotas in 2008 of 12.7 million tons and assigned quotas 

of 9.9 million tons. This deficit forced DONG Energy to purchase the required quotas in order 

to comply with the emission rights. However, as the price of quotas in 2008 averaged around 

22 EUR/ton this only cost DONG Energy 42 million DKK out of an annual result of 4,815 

million DKK. This cost of quotas could induce management to postpone the investments in 

environmental improvements in order to lower their emissions; as such cost might exceed that 

of the purchased quotas in the second commitment period. Furthermore, when the cost 

associated with purchasing the required emission quotas are moving towards the insignificant 

the board might not be aware of the management self-interest and actions of not investing in 

the long term requirements. This could cause for the company in the long run suffering from a 

large deficit of quotas in the third commitment period, because, as mentioned earlier
70

, the 

assigning of free quotas will be removed.  

5.6.5.2 Supply Chain Challenges 

Prior to addressing the issues of strategy in the supply chain, the earlier made distinction 

between the terms of supply chain management and value chain management, yet again 

becomes of importance, as the subsequently derived approach to the management of the chain, 

potentially can result in a different perspective as to which parts of the chain on which focus 

should be allocated when either a new strategic approach, or an environmental initiative should 

be implemented. Thus, depending on managerial view of chain management could become root 

for misalignments of strategies within the entities of the chain. An entity, with administrative 

characteristics, such as the human resource, would under the terminology of supply chain 

management, not necessary would be assigned the same degree of importance, as it does not 

directly affect the downstream flow towards the customer, as it would be assigned from the 

perspectives of value chain management.  

 

In value chain management the importance of the different entities, are determined by the 

degree to which it adds value to the overall package offered to customers, thus disregarding the 

extent to which an activity or entity affects the down- and or upstream flow, in terms of time 

and resources. Despite these differences, both management approaches can easily become 

subject to the same strategic challenges of alignment. As stated by Chopra & Meindl (2007), 
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all processes and activities within the chain have an inter-organizational relationship with the 

remaining activities or entities, as no process or activities in themselves, can be cause for the 

success of the entire chain. However, the failure within a single activity can, in the words of 

Chopra & Meindl (2007) become the reason for the failure of the entire chain. This exact issue, 

is what causes many of the authors within the supply chain management literature, such as 

Chopra & Meindl (2007), Harrison & van Hoek (2005), Hau L. Lee (2002), Jim Ayers (1999) 

and Marshall L. Fisher (1997), to focus on the alignment of strategies across all entities of the 

supply chain. Beside the focus of alignment between the overall corporate competitive strategy 

and the supply chain strategy, these authors calls for the focus on securing alignment of 

strategies amongst the different entities. 

 

The main argument of why such alignment should be in managerial focus, arises from Jim 

Ayers (1999), who points towards the strategic planning often occurring in an operational 

vacuum with a single focus such as profit maximization. Such strategic planning is often 

conducted without the necessary and accurate knowledge of what the supply chain is actually 

been geared towards, which is further elucidated by Marshall L. Fisher (1997). Subsequently 

Jim Ayers (1999) argues that going beyond the operational vacuum of strategic planning not 

necessarily will result in an increased success across the supply chain, as such is more 

dependent on the inter-organizational relations that exist between the different entities of the 

supply chain, and to the extent of which the potential within these relations are fully utilized.  

 

In order to fully obtain the potential strategic advantages, financial as well as operational, from 

the supply chain and the alignment of the entities, Jim Ayers (1999) uses Michael E. Porter 

(1996) as a reference to elucidate what he refers to as the three orders of fit. The first order of 

fit focuses on the fit between a given activity and the strategic theme, which basically means 

that at given entity of the supply chain should not be in the possession of its own strategy 

unless this is in accordance with the overlying strategic theme. The second order of fit is used 

to explain the significance of whether two activities are supportive of each other. If for instance 

a transportation company has a reverse logistic policy, which enables its customers to return 

goods, it would be tantamount that the distribution network and its structure also are able to 

handle the returned goods. Finally the third order of fit highlights the importance of supply 

chain integration, as the mean through which the company can obtain a firm specific supply 
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chain advantages, as a competitor merely duplicating one activity of success, might not be able 

to achieve the same benefits, as it would lack the wholesomeness of the interactions between 

this activity and the rest of activities in the supply chain. Arguably both Harrison & van Hoek 

(2005) and Jim Ayers (1999) have the same understanding of the strategic considerations of 

what occurs and should occur within the supply chain. They all point towards the lack of 

cohesion and depth in the strategic supply chain related mindset, as the strategic decision 

making process often can be seen as being conducted, with a mindset that only seeks to 

recognize the capabilities of the supply chain when it is sought necessary. Naturally this would 

be the case when designing and implementing a strategy, in the sense that, it would not make 

strategic sense to allocate resources to entity or activity that does not affect the outcome of the 

supply chain to such extent that it could sustain a greater allocation of resources unto the entity.  

 

In direct continuation of Chopra & Meindl’s (2007) argument that the failure within a single 

activity can become the reason for the failure of the entire supply chain, it needs to be 

emphasized that one cannot merely obtain a strategic mindset, in which resources are only 

allocated upon the activities or entities that are deemed as having the highest degree of 

influence on the outcome of the supply chain. By doing so, it would, from the perspectives of 

value chain management, correspond to not only disregarding the added value of the different 

entities, both also not distinguishing between the consequences of the inter-organizational 

relationships of the entities and the value of the supply chain outcome. Thereby meaning, that 

it should always be of focus, that when allocating resource onto a certain entity, it should be 

conducted on a basis that not only includes the specific entities affect on the supply chain 

outcome, but also on the consequences that such increased resource in the entity would have on 

the other entities of the entire supply chain. In order to prevent a situation, in which to the 

allocated resources can become partially redundant, it becomes essential that the strategic 

aspect of allocation of resources is constructed with the capabilities of the supply chain in 

mind, as this would be the optimal approach in ensuring that the supply chain is fully geared 

towards meeting and complying with the demands of the end-user, i.e. the customer. This is 

substantiated by Hau L. Lee (2002) who states that the strategy of the supply chain should be 

tailored towards addressing the demands of the customers.  
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It can be argued that merely focusing on the demands of customers in the strategic decision 

making process would be an insufficient approach to supply chain strategy, and especially in 

terms of the environmental focus. The argument hereof comes from Neto et al. (2008) who 

states that the outside pressure could cause for a re-design of the supply chain. Thus, such 

outside pressure could presumably also cause for a re-design of the supply chain strategy 

depending on the degree to which the company is influenced by the pressure
71

. If recognizing 

the existence of such multiple sources of outside pressure when developing a supply chain 

strategy, it becomes essential that the manager does not seek to satisfy everyone, as Hau L. Lee 

(2002) states, that such strategic approach, which he labels one-size-fits-all, will lead to a 

misuse of the capabilities of the supply chain, and it will cause failure of the supply chain. 

Hence, Hau L. Lee (2002) argues that one cannot both be efficient and responsive at the same 

time, which is in cohesion with the responsiveness spectrum of Chopra & Meindl (2007), 

which also is substantiated by the importance of the three orders of fit propounded by Jim 

Ayers (1999). 

 

An approach that encompasses the importance of strategic alignment within the supply chain, 

while incorporating the essence of Hau L. Lee (2002), Jim Ayers (1999) and Chopra & Meindl 

(2007), is the supply chain matrix propounded by Marshall L. Fisher (1997), who distinguishes 

between the products and the supply chain. The products may either be functional or 

innovative, and the supply chain may either be efficient or responsive, as in accordance with 

Chopra & Meindl (2007). Subsequently Marshall L. Fisher (1997) assembles four different 

compositions between the product and the supply chain, as represented in the four parts of the 

matrix, illustrating that there either exist a match or a mismatch between product and supply 

chain. Simplified this means that a functional product matches with an efficient supply chain, 

and an innovative product matches with a responsive supply chain. Thus, it can be argued that 

Marshall L. Fisher (1997), in a simple and straightforward manner acknowledges and 

elucidates the importance of ensuring that the different entities of the supply chain and their 

inter-organizational relationships are constructed, so that they reinforces, rather than inhibits, 

the utilization of the resources and capabilities of each other, which is in line with the three 

orders of fit from Jim Ayers (1999).  
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Additionally the characteristics of the supply chain in the matrix can be seen as applicable with 

two main supply chain strategies. Whereas responsiveness can be argued as comparable with 

the strategic concept of the agile supply chain, as propounded by Harrison & van Hoek (2005), 

efficiency are comparable to that of Lean thinking, as propounded by both Chopra & Meindl 

(2007) and Womack & Jones (2003). The agile supply chain are focused towards being 

customer responsive, thus be capable of responding upon the demand of the end-customer. In 

cohesion with responsiveness, the degree of agility becomes a mean through which the supply 

chain is able to interact with the customers, in terms of increased information sharing, in order 

to ensure that the relational network with the customer are fitted towards fulfilling the needs of 

the customer without compromising the remaining entities of the supply chain. Relational 

networks within the agile, and responsive supply chain, are often characterized by being fluid 

and changing over time, depending upon the demand of the customer, thus the need for 

adapting to the unpredictability in demands becomes essential within such supply chain, which 

causes for the operational planning to be based upon the capability of providing the customer 

with instantaneous response.  

 

Lean thinking, on the other hand, is more focused towards more stable relational networks with 

a predictable demand, thus enabling the lean efficient supply chain to optimize its operational 

planning beyond that of the agile responsive. Furthermore a lean efficient supply chain will be 

characterized as being based upon standardized work processes, which nonetheless can be seen 

as a method through which the transparency of the supply chain are increased.  However, it 

should be noted, that regardless of the supply chain being agile responsive or lean efficient, 

adapting to either of these strategies will not be successful, if they are not accommodated with 

the orders of fit, as propounded by Jim Ayers (1999). Thus the essence of supply chain 

strategy, and the approach to which this should be conducted, becomes a matter of managerial 

perception. The managers need to understand the capabilities of the different entities, as well as 

how they interact with each other, both on an internal and external level, as such understanding 

will become a solid foundation for the strategic decision making process, and a decisive factor 

of ensuring the degree to which the implementation of a strategy, or an environmental 

initiatives for that matter, will become successful or merely a cost full and somewhat 

unnecessary allocation of resources. 
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5.6.5.3 Strategic Fit 

The essence of Chopra & Meindl's (2007) strategic fit is basically to ensure that the goals of 

the corporate strategy and that of the supply chain are in cohesion, and not are counteractive 

towards each other. The main point of the strategic fit is for the involved parties in the 

corporate strategy decision making process to be aware of the capabilities of the supply chain, 

thus to ensure that no initiatives are issued from corporate level, which subsequently will not 

be able to be implemented in the supply chain. It can then be argued that the combination of 

the supply chains position on Chopra & Meindl’s (2007) spectrum of responsiveness and the 

degree to which the core competence of the organization is to be found in the supply chain, 

becomes a decisive factor when elucidating the potential structural consequences of the supply 

chain when seeking to achieve strategic fit. Furthermore the spectrum of responsiveness 

substantiates the mindset of Jim Ayers (1999) and his focus on cross-functional thinking, as it 

presumably cannot be argued that an organization can recognize its supply chains position on 

the spectrum without a degree of knowledge as to the capabilities of the supply chain, hence 

cross-functional thinking must be present in the supply chain.  

 

In the case of the transportation sector, it is obvious that the core competence are to be found in 

the supply chain, which could call for the part of the decision process concerning the supply 

chain to become more evident, thus the capabilities of the supply chain would become more 

visible. This would then consequently lead to a situation in which a transportation company 

becoming subject to regulations, i.e. quotas, would have to include this in the decision making 

process in order to achieve strategic fit. If strategic fit is desired, such regulations can cause for 

a change in the supply chain structure, which is substantiated by Frota & Neto’s (2008) 

argument that the organization that wants to cope with the outside pressure arising from either 

stakeholders or regulations, could have to re-design their logistic network, especially in regard 

to the environmental agenda. When addressing the issues of such regulations, which in the case 

of this thesis are the quotas related to the rules of the EU-ETS, it can be argued that the 

regulation in itself does not force a change in the supply chain. However, the strategic 

approach to the regulations can cause for changes as there are three main ways that a company 

can react to the implementation of quotas; obey, purchase or ignore.
72

 Only the strategy of 

obeying to the quotas will cause for changes in the supply chain, if it is desired to achieve 
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strategic fit, and if the assigned quotas are less than that of the actual emission. The two other 

possibilities causes for no change as they involved purchasing the quotas required or totally 

ignoring the regulation, thus accepting the fines.  

5.6.6 Sub Conclusion 

Increased outside pressure derived from the environmental agenda enhances the need to 

acknowledge life cycle assessment analysis as an approach through which the understanding of 

how each individual entity of the supply chain effects the environment, which should 

subsequently be followed by an evaluation of the different activities of the entities, in order to 

identify which activities represents the lowest added value compared to the environmental 

impact. Such an approach can be seen as insufficient, unless it is accommodated with the 

recognition of increased integration and complexity within the supply chain. This causes for a 

strategic shift as it is no longer sufficient merely to react to the implementation of 

environmental regulations, but becomes essential to take proactive measures thus adapting a 

proactive environmental management approach. The critical issue with a proactive 

environmental management approach is the necessity to adopt a companywide environmental 

policy thus securing such environmental management to become long term. Thus it becomes 

important to understand how the structure of the organization affects the implementation of 

proactive environmental management as well as encourage innovation. Many organizational 

forms have innovative adaptability, thereby not being said that a specific form encourages 

higher degree of innovation than others, but some are more suitable for certain businesses and 

industries. However, certain parameters can be seen as characteristic of innovative structures 

such as; information sharing, knowledge creating, learning, employee empowerment and 

decentralization.  Considering innovation and proactive management, it is not only the 

organizational structure that are of importance, as also the organizational structure of the 

supply chain has influence on the innovation parameters. The main factors within the 

organizational supply chain affecting the degree of innovation is trust and goal congruency as a 

high degree hereof, nonetheless, will increase the willingness to share critical information, thus 

increasing the innovative potential of the total organization. The degree to which such 

willingness to share increased information, regarding demand or focal functions, can be seen as 

increasing the potential added value and innovation, additionally depends on the supply chain 

of the company. If the company are more lean than agile, the information provided by the 

customer needs to contain more than just the demand or focal function related information, as it 
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would otherwise render the lean supply chain subject to uncertainties, to which it will not be 

able to fully adapt. This would nonetheless not be the case with the more agile supply chain. It 

is not sufficient to only consider the internal factors of the organization, as the stakeholders are 

affected by the organization and often has considerable influence. When considering the 

environmental impacts of the company's operations the impact scope needs to be assessed in 

order to clarify which stakeholders, and to what extent, are being affected. However, it is not 

adequate only to identify and clarify impact on stakeholders, as one should also priorities these, 

as the company needs to consider potential future stakeholders. Such prioritization needs to be 

performed on the result of a combined analysis of the degree to which a stakeholder possesses 

power, urgency and legitimacy. Due to the transitory nature of these parameters no stakeholder 

deserves more attention than others, which calls for attention onto the reward structure of the 

stakeholders, as the reward structure indicates the potential damage a stakeholder can cause to 

the company and its operations. To ensure that the stakeholders of the supply chain, in terms of 

entities and external partners, and the focal company, are in cohesion and to avoid hidden 

action problems, the company, and to some extend even the costumer, can choose to use 

safeguarding mechanisms. Thus, when determining future strategies, on both corporate and 

supply chain levels, it is essential to consider all internal as well as external factors influencing 

the company. Despite the focus towards innovation, the potential competitive, sustained and 

first mover advantages are difficult to obtain in the transportation sector due to the standardized 

resources that are available to all companies in the market. If a company is to gain a sustained 

advantages this is likely to take place internally in the organization, which becomes essential 

when addressing the integration of the different entities of a supply chain, as an obtained fit 

amongst the entities will render competitors unable to duplicate advantages achieved through 

increased supply chain integration. However, if the managers lack the desire to engage in 

environmental investments, it will become somewhat difficult, if not impossible, to obtain 

sustained or first mover advantages. To ensure that the corporate and supply chain strategy, of 

a transportation company, is appropriate and in line with the potential requirements of the EU-

ETS, it is essential that the incentives structure and managerial assessment is conducted on 

internal as well as external levels, and with the capabilities of the supply chain in mind, so that 

the decision making process is in cohesion with the EU-ETS. Thus it is crucial to the success 

of the implementation of a proactive environmental strategy, that strategic fit between the 

corporate competitive strategy and the supply chain strategy exist.   
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6 Discussion 

6.1 Including the Transport Sector in the EU-ETS 

With a trading system like the one of the EU-ETS, it would be assumed all countries were to be 

involved, however this is unfortunately not the case. The EU emission trading directives only 

allows countries that have ratified the Kyoto protocol to gain access to the trading scheme of 

others. Alongside this; it’s also not all sectors of the economy that are covered by the ETS, 

even though steps has been taking to enclose as many sectors as possible, which means that at 

the present time less than 50 pct. of all EU emissions are covered
73

. As a result of the increased 

focus on combating with the targets of Kyoto, the EU is enlarging the scope of the ETS by 

including new sectors such as aviation, so that 50 pct. of all EU emissions will be covered. 

This still leaves out emission heavy sectors, as road transport, which at the moment is not 

likely to become a part of the ETS, due to the complex nature of measuring the emission 

emitted by road transport. In correlation to this, the EU has set up a combined green house gas 

reduction target for the transport sector, but without any directly given guide lines of how the 

different countries are to comply with this target
74

.  This lack of involvement of the transport 

sector have showed to be the primary source for criticism of the EU-ETS, and therefore also an 

area that has drawn attention from different authors trying to provide their solutions for the 

involvement of the transport sector. 

 

Grayling et al. (2006) has published their proposal called “Tailpipe Trading”. In their proposal 

they state, that the involvement of the road transport, that being private or commercial, into the 

EU-ETS, should come indirectly through the fuel suppliers of the sector, thus making it 

inescapably for the transport sector to comply with reducing emissions. Additionally Watters & 

Tight (2007) has proposed and considered how to involve the road transport sector. Contrary to 

Grayling et al. (2006), Watters & Tight (2007) are focusing more on how the different 

solutions for the involvement of the transport sector, can be carried out in such a way, that 

there will simultaneously be created a separated emission trading scheme for the transport 

sector, while still supporting the general practice of the EU-ETS. They also take it one step 
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further as they compare the strength and weaknesses of each of their own suggestions against 

the current trading schemes. 

6.1.1 Reframing the EU-ETS 

To carry out the above mentioned suggestions, a reframing of the EU-ETS is needed, not in the 

regulations, but on a practical scale, without compromising the existing trading opportunities. 

The suggestions, in which the fuel suppliers are accountable, can to some extent, be seen as 

similarly to that of the Euro-norms, as neither of these require any environmental innovation on 

behalf of the transportation companies. If this suggestion were to include the transportation 

sector as well, it will cause a shift in the diesel consumed, as fuel manufacturers would start 

produce biodiesel. The reasoning behind this suggestion is substantiated by existing 

legislations forcing fuel manufacturers in the EU to produce at least 5.75 pct. renewable fuel by 

the end of 2010
75

. This is further substantiated by the Biodiesel Life Cycle Study conducted by 

the US Departments of Energy and Agriculture, which showed that biodiesel, has a 78 pct. 

lower emission rate than that of regular petrol diesel.  

 

The combination of the EU legislation and the Biodiesel Life Cycle Study, in addition to the 

fact that current diesel engines can utilize biodiesel without any significant, if any, 

modifications, suggest that the emissions from the transportation sector can be significantly 

lowered without actually involving the sector itself
76

. This would support the notion from 

Grayling et al. (2006) to focus on the manufacturers, and not the consumers, when 

implementing the transport sector in the EU-ETS. However, to achieve the 78 pct. cut in 

emissions, a total elimination of petrol diesel is assumed, which is considered an unrealistic 

scenario, due to the source of biodiesel being limited, i.e. agricultural products. Marketwise 

there exist two major boundaries inhibiting this scenario; the need for further research in 

second and third generation biodiesel and improvements in fuel consumption. The latter is the 

only one that the transportation sector itself has any influence towards changing. These 

circumstances substantiate an implementation of the transportation sector into the EU-ETS, as 

fuel consumption and type is not the only source of emissions in the transportation sector, i.e. 

packaging. Such inclusion of the transport sector should be, and in accordance with the Watters 
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& Tight (2007), performed through the establishment of a separate emission trading scheme. 

Creating such scheme, parallel to the EU-ETS, would call for the transport sector to be treated 

in the same manner as aviation, thus requiring the establishment of a trial period, running 

alongside the second commitment period of the Kyoto Protocol and the third phase of the EU-

ETS. Thus, such trial period would serve as an indicator as to how a transport sector emission 

trading scheme (TS-ETS) would affect the companies of the sector, in terms of economic 

burdens, but more importantly to protect the existing EU-ETS from the uncertainties of the 

transport sector. Due to the current lack of measures and practical tools, through which the 

transport sector and companies can determine its actual emissions, not enforcing a trial period 

on the sector, would cause for uncertainties in the EU-ETS in regard to consumptions and 

supply. Furthermore, the trial period can serve as a steppingstone towards expanding the EU-

ETS into a market frame, post 2020, in which businesses across sectors can trade emission 

rights, securing a larger scale in which emission reductions can be obtained. Thus the main 

challenge within the trial period will be how to measure the emissions arising from 

transportation. 

6.1.2 The Challenges of Transportation Measurement 

Currently the only available tool that is commonly accepted to measure the emissions from the 

transportation sector is the EU and UNECE emission standards. However, these are calculated 

on the assumption that the vehicles are fully loaded within their weight categories, which, as 

mentioned earlier, causes for uncertainty, as it is not feasible to assume that every vehicle is 

fully loaded, but this method helps to reduce the risk of underreporting. Furthermore the 

behavior of the driver likewise causes for uncertainty as inappropriate driving, in a fuel 

economy sense, can cause for an increased emission beyond what is actually reported. Thereby, 

the factors determining the emissions becomes static, with the driver as the only exception, as 

they do not provide a valid mean through which it becomes possible to correctly distinguish 

between the weight at a certain stage in the transportation. Thus they do not take into account 

the stages of the transportation, at which applying the fully loaded emission factor actually 

provides an incomprehensive and overestimated view of the emissions generated. An example 

hereof would be the difference, in terms of emissions in percentage, of a 40 tons truck, where 

the difference between a fully loaded and empty truck can exceed 30 pct.
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measuring emission from transportation becomes an issues, of static vs. dynamic, as the 

emission factors available are static while the subject to these factors are dynamic. 

Furthermore, the actual emissions are not only influenced by the engine type and weight, as in 

the Euro norms, but also subject to the environment in which they operate, i.e. urban 

landscape, drag coefficient and even acceleration due to gravity. Hence, it becomes a highly 

complex process to create an emission factor, that should not only comprehend such 

parameters as well as being able to cope with the related uncertainty, while simultaneously 

securing that it becomes a dynamic factor.  

 

The difficulties in creating a dynamic emission factor are substantiated by Janez Potočnik's 

(2009) focus towards the lack of real-life measurement of heavy-duty truck related emissions. 

He emphasizes the need to conduct further research and testing as to how the above mentioned 

parameters affects the CO2 profile of a certain vehicle. Until tests and research provides valid 

means to substantiate a dynamic emission factor, the potential benefits of such factor becomes 

dependent on a technological advance providing the opportunity to conduct on-board emission 

measurement, which is essential in order to cope with the uncertainties related to the current 

emission measurements. The essence of the above mentioned problematic, in terms of 

estimating CO2 emissions related to a given transportation, is only to be deemed relevant when 

trying to estimate the emissions related to given goods, as it is very unlikely that a 

transportation only contains goods to a single costumer.  

 

If a transportation includes two destinations A and B, where A is the first destination and 

should thereby not be accountable for any emission occurring subsequently to departure from 

destination A, poses a difficult, but highly relevant, issue. The problem is part of the emissions 

related to the overall transportation customer A can be held responsible for. Such measurement 

would have to take into account factors such as the percentages of the combined goods being 

related to A, as well as measuring the amount of fuel used until destination A, and a subsequent 

recalculation of the remaining amount of fuel. In that sense it would not be possible to measure 

A's emissions from the transportation, without being able to fully estimate the precise amount 

of fuel consumed. This also becomes an issue when trying to determine responsibility of CO2 

emissions within a supply chain
78

. The importance of estimating fuel consumption throughout 
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transportation, alongside the percentages of the overall goods, arises from the emission scheme 

presented by the ITD.  However, it should be noted that the static emission factor of these 

scheme, is constructed upon the known fact that the consumption of one liter diesel is equal to 

the emission of 2.646 kg of CO2. In that sense, it is possible to estimate the total amount of 

emissions associated with a given transportation, however, this would imply precise 

measurement of the amount of fuel in the tank prior and subsequent.  

6.1.3 Regulatory Requirements 

It can be argued that establishing a trial period for the implementation of the transport sector in 

the EU-ETS, would potentially lead to an adjustment, or some modifications, of the current 

regulatory requirements. However, it should be noted, and based on the suggestion propounded 

by the ITS-UL, that the trial period should involve a TS-ETS, functioning independently, but 

alongside the EU-ETS. Thus, the uncertainties mentioned above, would be confined to the TS-

ETS, hence not affecting the remaining parties of the market frame. Additionally the trial 

period of the TS-ETS, would also become a trial phase for the available, as well as future, 

technology applicable in measuring emissions. Due to the uncertainties of the TS-ETS, it can 

be expected that the transactions cost associated with this market, is higher than that of the EU-

ETS, A new market will most likely be in need of time to find the appropriate prices.  

 

Furthermore the uncertainties in measuring the emissions from the companies are enhanced by 

the opportunity to deliberately underreport such emissions generated. This causes for the 

market efficiency to move further away from the perfect market compared to that of the EU-

ETS. This is substantiated by the TS-ETS being constructed upon the same legislative 

foundations as that of the EU-ETS. However, due to the uncertainties in emission 

measurement, the TS-ETS should be subject to increased auditing. To ensure that the 

uncertainties are not entirely undermining the market, it is also important that the regulations 

consider the non-annex countries that might be able to operate within the EU frame. If a 

transport company, located in a non-annex country and thus not part of the potential TS-ETS, 

is able to operate within the EU it could gain a competitive advantage against those companies 

located within the EU-ETS. If such a situation is allowed the non-annex countries could 

become pollution heavens for the transport companies, as they would be able to relocate certain 

parts of their business to non-annex countries while maintaining their customer base and 

operative capabilities. In order to prevent this problematic it is necessary to subdue the 
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companies, located in the non-annex countries, to a tax equivalent to that of the emission 

quotas whenever they operate in the EU-ETS frame. On the other hand, to avoid the 

problematic of volatile emission quotas and the lack of hedging opportunities in the CO2 tax, it 

could be considered that companies located in a Non-Annex country, has to acquire emission 

quotas equivalent to their emissions within the EU-ETS frame. However, this would require a 

regulatory change in the Kyoto Protocol, post 2012, as Non-Annex countries are currently not 

allowed to engage in emission trading. However, the uniformed requirements of the emission 

standards causes for a CO2 tax to become more acceptable, as all countries in Europe are 

subject to the same regulations.  

 

If the emission standards were to only be forced upon companies within the EU, taxes added to 

the consumption of fuel on all companies in Europe, would have caused a higher costs to those 

companies located outside the EU, due to the likely older nature of vehicles. The unification of 

emission standards removes this problematic. Therefore, if countries in Europe could agree 

upon using the UNECE to adapt a common CO2 tax, the opportunity to gain competitive 

advantage, due to free-riding, or creation of pollution heavens, would disappear. In that sense, 

the regulatory requirements, in the situation in which the trail period becomes successful, only 

becomes relevant through an aggregation of the TS-ETS and the EU-ETS. This means, that 

post 2020, the scale of the EU-ETS can potentially be extended across more or less all sectors 

having significant environmental impacts associated with its operations. Post 2020, it will not 

only be a decisive factor influencing the structure of the market, if the TS-ETS is to be 

included, but also the removal of the grandfathering approach of distributing quotas as well as 

the increased use of auctioning will affect the future market of the EU-ETS, hence the 

regulatory requirements. If this were to be the case, post 2020, the EU-ETS would find itself in 

a situation in which a sector prior subject to CO2 taxes, would become excluded from such 

taxes due to the involvement in the emission trading scheme. This calls for necessary attention 

to be paid towards the matter of taxes versus quotas. 

 

As the purpose of the EU-ETS is on providing the means trough which the countries of the EU 

can meet their commitments of the Kyoto Protocol in the most cost effective manner, through 

trading and participation in JI and CDM projects, this can potentially be jeopardized. It can be 

argued, that no matter how many sectors, including the transport sector, which will be included 
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into a future EU-ETS, some sectors will undoubtedly remain outside such frame, rendering 

these unbounded to emission trading. In order to combat with such potential inequality, the 

suggestion propounded by Multiple Danish Ministries, of combining a quota trading scheme, 

for the companies being subject to emission allowances, and a CO2 tax, equaling to the price 

the allowance, to those companies not being subject to emission allowances, can be seen as 

sensible. However, it is important to highlight, that for such a combination to become effective 

and fair, in a competitive sense, between the companies located inside and outside the EU-

ETS, the matter of how the taxes are imposed is critical. First and foremost, the CO2 tax has to 

cover all sectors outside the EU-ETS, as well as being implemented in countries, yet without 

such tax, which includes all EU countries excluding Sweden, Finland, Slovenia and Denmark, 

while France prepares for a CO2 tax
79

. Secondly the prices of such tax should correspond to 

that of the EU quotas. 

 

Despite the logic in implementing such shared environmental responsibility, it could be argued 

that it would be highly difficult to obtain. This is further substantiated by the countries in 

Eastern and Central Europe opposing such a tax as their main competitive advantages are based 

on their lower taxes as well as some existing EU member states generally opposes EU 

interference in domestic tax policy. When considering the price of the tax, there are two main 

issues; price volatility as well as the degree to which prices can be influenced. According to 

Frans Clemmensen (2009), to achieve the most environmental value, the price of the CO2 tax 

should equal that of the quotas, however, as the price of the quotas is volatile due to supply and 

demand, it is likely that the price of the CO2 tax will be either above or below that of the 

quotas. Therefore the sectors located outside the EU-ETS might have an advantages or 

disadvantages in terms of costs associated with obeying to their environmental responsibility. 

In the case of an advantage to the transport sector, the regulation of the EU-ETS can be seen as 

conflicting with the essence of Porter & van der Linde (1995), stating that the most effective 

environmental legislation should encourage companies, being subject to such legislations, to 

adapt to these requirements and thereby be better off than prior to the regulations imposed. 

Thus when the price of quotas exceeds that of the CO2 tax the legislation of EU-ETS conflicts 
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with the Porter & van der Linde (1995), because the companies subject to the EU-ETS are, in 

this case, worse off than those being subject to regulations of taxes, and vice versa. 

Furthermore, if the price of the CO2 tax is set to fluctuate with that of quotas, to prevent this 

dissimilarity, the companies outside the EU-ETS will have no influence on the market price of 

the CO2 tax, to which they become subject.  

 

To avoid the problematic of emission trading versus CO2 taxes, VA could be considered. If the 

transport sector were to engage in VA at the sector level with the legislators, in this case the 

EU, it could serve as an alternative. This would have to differentiate from the usual VA, which 

is often non-binding, as the companies would have to engage in legally binding obligations. 

Through this the entire sector can negotiate with the legislators in order to create the optimal 

environmental requirements. Through this the problematic, of the companies’ inability to 

influence the costs associated with environmental optimization, would disappear.   

6.1.4 Consequences for the EU-ETS as a Market 

Under the assumption that the transport sector has its own emission trading scheme, within a 

trial period spanning from 2012-2020, there will be no immediate consequences for the EU-

ETS. However, should the trial period turn out successful and create a foundation for an 

aggregation of the two markets, there will be consequences, depending on the scale of the 

frame of such a market. Should the frame remain solely an EU regional frame, the changes of a 

transportation implementation will be without much importance, as the rules and regulations 

will remain the same. Only the scale of the EU-ETS will change as an increased amount of 

companies operate within it, thus leading to increased volume and trade. This could potentially 

lead to an improved environmental investment profile, as there are more sectors involved in 

which the companies can perform their investments. This means that if the transportation sector 

has lower costs associated with reducing emissions, the investments will tend to move towards 

that sector, causing for the transportation sector to have a lower demand, thus artificially 

increasing the supply available for the other sectors.  

 

Should the trial period, on the contrary, be unsuccessful thus not including the transport sector 

into the EU-ETS, the sector remain under the influence of the CO2 taxes in the countries 

mentioned in the previous paragraph. Such setup will not have direct consequences for the EU-

ETS as a market, due to the correlation between the price of the tax and the price of the quotas. 
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Despite the market not being affected, not including the transport sector in the EU-ETS, can 

potentially affect companies operating inside and outside the market. This depends on whether 

or not a company is located in a country that has CO2 taxes on sectors not included in the EU-

ETS. Should this be the case, the price assessment of the CO2 tax is the essential issue, as it can 

be fixed or variable in accordance with the market price of the quotas. However, if the CO2 tax 

are to be determined independently from that of the quotas it would potentially cause for a tax 

being overestimated, which is exemplified by The Danish Economic Counsels which in 2009 

in their report "Økonomi og Miljø 2009" suggests a CO2 tax at approximately €55
80

. It can be 

argued that such price levels of a CO2 tax is appropriate as it encourages companies being 

subject to such taxes to initiate initiatives aimed towards emission reductions.  

 

There are a few issues to consider in relation to such tax levels; unreasonably prices on 

emissions compared to that of the EU-ETS, governmental uncertainty in terms of tax profits 

and despite increased CO2 tax it is not certain that companies will invest in environmental 

initiatives. Firstly, it can be seen as disadvantaging the environmental positions of the sectors 

located outside the EU-ETS, as they are potentially forced to commit to expensive 

environmental projects, while companies within the EU-ETS, through trade and projects, can 

optimize such processes at a cheaper cost. Secondly, for such tax level to be reasonable, it is 

not enough that it encourages companies to commit to environmental projects, it should also be 

assured that the governmental income from such taxes, are utilized in environmental 

investments corresponding to that of the emissions generated.  Finally, there will, despite the 

high tax level, be no guarantee for the companies subject to the tax, actually initiating any 

environmentally improvements, as the cost hereof might still surpass that of the tax.  

6.1.5 Sub Conclusion 

Prior to potentially including the transport sector into the EU-ETS, it is essential to determine 

the responsibility of emissions. Currently tailpipe trading is used, in form of a tax added to the 

price of the fuel, as a method through which the transport companies are imposed with a cost 

that can be related to the amount of diesel consumed, thus also the emissions generated. This 

would potentially not create innovation in the transport sector as it merely becomes a matter of 

additional costs. Should the transport sector become included in the EU-ETS through a 
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separate trial period, with its own trading scheme, it will enable the sector to conduct 

investments as to reducing emissions at stages of the supply chain in which it is most cost 

effective, as well as securing that the uncertainties of measurement does not influence the 

remaining EU-ETS market. Additionally this would imply an accurate onboard measurement 

of emissions in order to reduce uncertainties associated with using the Euro norms. The 

problematic of conducting environmental optimization within the transport sector arises if the 

transport sector is not included in the EU-ETS. As such would render the transport sector to 

become subject to CO2 taxes, arguably equivalent in price to that of the CO2 quotas. However, 

as it is unlikely that the tax, which is only current in few EU countries, can fluctuate 

accordingly with the CO2 quotas, situations in which either those subject to EU-ETS 

regulations or those merely subject to taxes can be seen as obtaining unintended advantages on 

behalf of the opposite regulation. This is contradictory to the principal that an effective 

environmental regulation should cause for those subject to the legislation to have a competitive 

advantage. It is suggested that such situation can be avoided through imposing a high valued 

CO2 tax, independently of the CO2 quotas, which arguably would encourage those outside the 

EU-ETS to conduct environmental optimizations. However, it is not a sound argument that 

increased taxes would equal an increase in environmental optimizations as it additionally 

would not provide those only subject to taxes with the same opportunities of conducting 

environmental optimizations where they are deemed most cost-effective, as is the case with 

those subject to the EU-ETS. 

6.2 Responsibility of Emissions 

Currently the transport sector is subject to the emission taxes through the price of fuel and the 

Euro norms, which means that a given transport company is only indirectly subject to 

regulations, despite the requirements of attaching filters on aging vehicle. The Euro norms are 

unlikely to be characterized as a regulation that has direct influence on the transportation 

sector, as it is the manufacturers that have the responsibility of assuring the standards of the 

vehicles are obeying to the emission limits. The CO2 tax, however, is added to the price of fuel, 

causing for an increase in the costs associated with a transportation company's operations, 

meaning that this tax could be considered a DGR aimed at the transport sector, but it would be 

expected that the companies set their prices accordingly. A direct consequence of potentially 

implementing the transport section in the EU-ETS, thus becoming subject to the rules of quotas 
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trading, would be the necessity of determining the responsibility of the costs associated hereof. 

Therefore, it becomes important to identify and acknowledge the parts of the supply chain, in 

which a transportation company can be held responsible for the derived emission. 

Transportation companies can be viewed as TPL, implying that a transportation company 

potentially could be in charge of all the costumers’ activities including logistics and 

warehouse. In regard to the potential implementation of the transportation sector in the EU-

ETS, warehouse is deemed of less importance in terms of estimating the responsibility of 

emissions arising from transportation. Thus inbound, outbound and reversed logistics becomes 

the activities towards which attention should be paid when seeking to determine the degree, to 

which the transportation company can be held accountable for the associated costs and 

emissions.  

 

The main issue in this assigning of responsibility is the degree to which the transport company 

is integrated in the costumers’ logistic operations; low integration, medium integration and 

high integration. Low integration is characterized as a transportation company that only 

handles case to case outbound or inbound logistics, to which there are no fixed schedules. If 

the transportation company has a fixed agreement in terms of handling the costumers’ inbound 

or outbound logistics the integration would be characterized as medium. A high degree of 

integration would correspond to a transportation company handling all the logistic activities of 

the customer. However, it should be noted that the degree of integration is not to be interpreted 

as representative of the size of the transportation company, as it is focused towards the 

interaction with the costumer on a costumer specific basis. Thus acknowledging that a given 

transportation company might have a high degree of integration, with some costumers while 

maintaining low degree with other costumers, is essential. To assign these degrees of 

integration, the following issues should also be considered; Stakeholder mapping, Definition of 

transportation, Measurement of transportation, Legislative environment and Strategy.  

 

Through stakeholder mapping it becomes possible to identify the inter-organizational 

relationship amongst the costumer and the transportation company, through the parameters of 

power, legitimacy and urgency. Thereby, the degree to which the involved parties can be 

affected or influence each other, becomes a determinant when estimating the degree of 

integration. Subsequently this will affect the matter of whether the transportation are to be 
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defined as a single entity or byproduct, thus also influencing the degree to which the costumer 

deems it relevant to allocate resources onto the measurement of the emissions arising from 

transportation. The matter of importance, needed to be assigned these issues, in the strategic 

decision making process, depends on the legislative environment, that being the transportation 

sector being part of the EU-ETS or subject to the existing CO2 taxes. The interaction between 

these parameters leads to the strategic opportunities and constraints facing the strategic 

decision makers of the transportation companies.  

6.3 The Strategic Aspects for the Transport Sector 

The degree of integration, and the affect upon the assignment of emission responsibilities, will, 

upon the above mentioned parameters, be individually discussed from the perspectives of free, 

shared and full responsibilities. This is conducted with the purpose of elucidating the cohesion 

between the degree of integration and the extent to which the transportation companies can be 

held responsible for emissions. Furthermore, the essence of these different responsibilities is to 

determine the strategic challenges for such a company-costumer relationship, when dealing 

with the environmental issues of transportation. The stakeholder categorization is conducted 

upon, both the salience of the customer to the company and vice versa. Currently, the transport 

sector is subdued to direct governmental environmental regulations through CO2 taxes which 

increase their cost associated with their daily operations. This means that the encouragement of 

innovations are limited within the supply chain in the company-costumer relationship and the 

dividing of the costs from the CO2 tax will likely be incorporated in the pricing of the products. 

This is likely to remain the same unless the increase in CO2 taxes is carried out, which could 

cause for the companies in the transport sector, to consider the opportunities in innovating their 

operations in order to lower the costs associated with the tax. Should the sector, instead be 

incorporated in the EU-ETS the costs of emissions will become more apparent as each 

individual transportation subsequently will become subject to an additional costs in terms of 

CO2 quotas equivalent to that of the emissions generated. 

6.3.1 Low Degree of Integration 

Prior to applying the earlier mentioned five parameters
81

, the situation in which the relationship 

between the costumer and the company can be characterized as having a low degree of 

integration, needs to be clarified in order to prevent misinterpretation of the term. It is 
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important to understand that when using the term of low integration, that the customer in 

question is not a customer with which the company has any form of fixed agreements with. 

However, this does not exclude prior interaction between the costumer and company, if such an 

agreement is build upon a case to case basis.  

6.3.1.1 Company-Costumer Relationship 

From the perspective of the costumer having a low integration relation to a transportation 

company, it can be argued that the costumer would view the company as being a latent 

discretionary stakeholder, only possessing legitimacy. This arises from the costumer having no 

operational or economic dependency towards the company, thus there is no pressure on the 

costumer to engage in any type of formal relationship with the company. If the customer is, 

either economic or operational, dependent on the company it will cause a shift in the 

discretionary stakeholder moving towards becoming a definitive stakeholder. However, such a 

situation is unlikely to arise from low integration as the costumer is likely to prefer fixed 

agreements with companies to which it is fully dependent, rather than relying on a case to case 

solution. Due to a lack of dependency it can be argued that the company also views the 

customer as a discretionary stakeholder because it does not possess the power or urgency to 

force the company to perform the activities desired by the costumer. As a direct consequence 

derived from the low integration and lack of dependency the transpiration activity could be 

argued as being a byproduct, as it presumably would be difficult to assess the size and 

occurrences of the transport.  

 

As the low integration is based on short term case to case principles it is unlikely that the 

transportation would involve other customers, making the measurement of the emissions 

related to the activity less complicated as it can be estimated on the amount on consumed 

diesel.
82

 The responsibility of emissions, in low integration, and the costs associated hereof, is 

mainly determined by the company, as it is a short term relationship, thus it can be assumed 

that any regulatory costs imposed on the transportation, in terms of emission quotas or taxes, 

has been considered and incorporated in the pricing. If these price determination factors are 

transparent for the customer, it can be argued that the costumer, accepting these conditions, 

also can be seen as acknowledging their partial responsibility of the emissions generated. If 

                                                 
82

 See Section 6.1.2 - The Challenges of Transportation Measurement - pp. 77-79 



Martin E. Jørgensen & Gregers Inselmann                                                                                      

 88 

such transparency exists, the transaction costs associated with the costumer’s information 

gathering regarding offers is limited. This is likely to increase the changes of the costumer 

accepting the offer from the company as lower costs are associated with engaging in a 

relationship with the company. However, it should be noted that due to the short term character 

of such low integration relationship, there will be a certain amount of risk associated with the 

amount of emissions generated. Furthermore, if the costumer has a green profile that is not 

meet by the offer from the company, a relationship is unlikely. As the company will not be able 

to fully assess the customer's needs, it will nonetheless be difficult to fully optimize upon the 

means utilized when performing the transportation. This will potentially cause for a situation in 

which the mode of transportation, forming the basis for the original price, and its subsequent 

emission related costs, does not correspond to the actual mode of transportation used. Thus 

there can be an excess amount of emission, of which the responsibility has yet to be 

determined. 

6.3.1.2 Strategy 

As a company-costumer relationship is build upon a low integration, the trust is based solely 

on the legal liabilities included in the agreement. However, in terms of assigning responsibility 

of emissions generated, trust becomes an issue of information sharing, as the transparency of 

the agreement is based upon the environmental information provided by the company. This 

means that if the customer is unable to fully comprehend their liability in regards to the 

emissions, the trust of the relationship becomes limited to its reliability form. Thereby, the 

costumer has to trust that the company tries to obey by their commitments, not only contracted, 

but also that of CO2 reduction, implied that the transport sector has become part of the EU-

ETS. However, it would be expected that both company and customer is interested in 

optimizing the given transport, unless the agreement causes for the liability of emissions to be 

assigned to one party. Meaning that the goal congruency, which nonetheless would be absent 

in low integration, to some extend could be seen as present in regards to the environmental 

optimization of the transport. 

 

It should be noted, that the lack of information sharing and mutual dependency in decision-

making causes for the customer only able to measure the output of the company, and not the 

effort itself in terms of the environmental optimization. This hidden action problem causes for 

uncertainty in the relationship between the two parties, as a potentially high effort on behalf of 
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the company is not recognized and acknowledge by the costumer, if the output is not in 

cohesion with the customer's expectations. However, such uncertainty is not regarded as 

essential, as a potential imbalance between the effort of the company and the output expected 

from the customer, has no additional implications, except future relationship can be assumed 

unlikely, thus implying that the costumer, intentionally or unknowingly, uses the safeguarding 

mechanism of reputation. However, in terms of safeguarding, both the company and costumer 

cannot, due to the short term case-to-case relationship, be seen as applying any type of 

safeguarding mechanisms aside from reputation and third party intervention. Thus, neither part 

is exercising any type of power, that being coercive, utilitarian or normative.  

 

As the decision making process of both the company and the costumer can be seen as myopic, 

as it cannot be expected that either party would to a high extent incorporate the interactions of 

the other part in their decisions. This myopic decision making is enhanced if the environmental 

responsibility is not divided between the two parties, potentially causing for one party to 

disregard the efforts needed to optimize this part of the transport. The combination of myopic 

decision-making and limited information sharing arguably causes for innovation in the supply 

chain to be absent as well as unnecessary. In that sense, the relationship between costumer and 

company cannot be seen as an activity from which either part experiences increased added 

value onto existing products or operations. As the selection of a given company by the 

costumer, is conducted upon the combination of price and performance, it matches the 

relational form of market pricing. Considering these factors the relationship and agreement is 

likely to be described as a communicative supply chain, only existing at an unmanaged and as-

needed basis.  

 

This leads to the flexibility of the organization, in terms of adapting to an unpredictable 

environment, i.e. case to case relationships, to become a decisive factor when seeking to 

determine the organizational form most suitable with low integration. Thereby the degree to 

which an organizational form is capable of fostering innovation is set aside in low integration, 

as the focus needs to be on the organizations flexibility in performance and operations. It can 

then be argued that more or less all of the present organizational forms would be applicable for 

the company, even those organizations that are characterized by high levels of standardization.  

The reasoning hereof arises when standardization occurs in work processes, skills and 
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knowledge and not in the product or service. An example of an organizational type that is 

suitable for low integration, as it focuses on performance rather than innovation, would be 

high-commitment work organization
83

. In terms of needed strategic considerations on behalf of 

the company, it can be argued that these would be limited, as it cannot be expected that the 

company will allocated a large amount of resources onto their operations when engaging in a 

short term and low integrative relationship.  

 

Assuming that the company, prior to the interaction with the customer, is in possession of 

knowledge and experience of dealing with and handling commodities from the clothing 

business, it would require significant investments in both human and physical resource in order 

to cope with a new customer segment, i.e. chemical transportation. Such investments can be 

deemed as excessive, unless the company can obtain a profit exceeding the investments, or if 

the company has future plans of expanding its operations as to incorporate new segments. 

Thereby, and in continuation of the above mentioned problematic of identifying a specific 

organizational form most suitable for low integration, it can be argued that the main issue in 

terms of strategic considerations arises from the terminology of match or mismatch among the 

supply chain and the product. Keeping the previous assumption in mind, the company handling 

clothing commodities would need a supply chain cable of adjusting to the seasonal fluctuations 

in demand, thus agility and responsiveness are of importance. The opposite would likely be the 

case for the company handling domestic appliances, which are not subject to seasonal 

fluctuations in demand, thus lean and efficiency becomes important. Thus, it would not be 

strategically feasible for the efficient company to engage in a low integration relationship with 

a customer having a seasonal fluctuating product, and vice versa.  

 

It is insufficient merely to address the capabilities of the supply chain in terms of degree of 

responsiveness, as it an essential factor of supply chain success, that the capabilities of the 

supply chain are utilized correctly, which causes for the need to obtain  strategic fit between 

the supply chain strategy and the overall corporate competitive strategy.  Which can be seen as 

the case with low integration, as it from the view of an agile and responsive supply chain, 

resource wise, arguable not would be seen as requiring additional resource to engage in such 

relationship. On the contrarily such relationship would not be feasible from the corporate 
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strategy perspective of cost-minimization. Thus, not obtaining strategic fit could potentially 

constrain the supply chain performance. Subsequently it can then be argued that if the transport 

sector becomes subject to the rules and regulations of the EU-ETS, thus adding a costs upon, 

not only the transport sector, but also the supply chains interacting with the sector, it would 

change the conditions under which it is possible to optimize and innovate within the supply 

chain and thereby also within the organization as a whole.  

 

As low integration is viewed as having similar characteristics as that of the communicative 

supply chain configurations, the company would arguable most likely possess capabilities 

corresponding to that of responsiveness. The flexibility of the low integration causes for 

limitations within the possibility of taking advantage of an implementation of the transport 

sector in the EU-ETS. This is due to the supply chain being unlikely to be able to gain 

sustained advantages trough environmental investments, because such advantage requires the 

supply chain to engage in long term relationships and it is unlikely that the managers are 

willing to engage in such investments when dealing with a low integrative relationship. This 

leaves the companies trying to gain advantages through other resources or operative methods. 

For a company aiming at responsiveness, trying to gain advantages towards similar companies, 

it would have to adapt new ways of coordinating its supply chain. However, it can be difficult 

for the company to gain a competitive advantage in the operations, as the main advantage is to 

be gained through optimizing the use of fuel and quotas, which cause for restraining the 

essential flexibility of the operations. The company could aim towards gaining an advantage 

through knowledge creation and human resources that might not be available to its 

competitors. It should be noted that this is improbable, as the benefits arising from such 

resources or knowledge is unlikely to enhance the performance of a single transportation as in 

low integration. However, a learning organization form, might serve as a mean through which 

a company can incorporate non-physical resources in order to create knowledge and potentially 

obtain innovation and competitive advantages. 

6.3.2 Medium Degree of Integration 

Medium integration is the situation in which a costumer and a transportation company have a 

fixed agreement upon the activities that should be performed by the company, such as inbound 

and outbound logistics. This agreement can be based on either the entire inbound or outbound 

logistics of the customer or single products. This would result in an operational and economic 



Martin E. Jørgensen & Gregers Inselmann                                                                                      

 92 

dependency being higher than that of low integration, while the costumer, despite the fixed 

agreements, still maintains control of the operational planning and coordination.  

6.3.2.1 Company-Costumer Relationship 

The increased dependency causes the customer to view the company as an expectant dominant 

stakeholder as it possesses both legitimacy and power often substantiated by a formal 

mechanism; fixed agreements. Due to the formal mechanisms the company will also view the 

costumer as a dominant stakeholder. The main issue arises if either the company or the 

costumer does not obey to the formal mechanism, thus assigning urgency to the counterpart, 

causing for the dominant stakeholder to become a definitive stakeholder. As a result of this 

dependency, which can be seen as creating a foundation for a mutual optimization of the 

transportation, it can be argued that the definition of transportation, as a byproduct in low 

integration, shifts towards single entity. A further consequence of the increased dependency, 

the measurement becomes easier while the method remains the same. The method of 

measurement is still based upon the amount of consumed diesel, however the medium 

integration causes for the creation of experience in relation to the emissions arising from the 

transportation operations in the long run, which arguably improves the measurement.  

 

The dependency also influences the pricing of the transportation and whether the company 

chooses to add the costs of emissions to the price. Initially the pricing would be based on the 

same principle as the low integration. However it would be expected, as the customer and 

company engages in a longer relationship, that negotiations would occur prior to an agreement. 

This would increases the transparency of the pricing as well as fostering mutual 

acknowledgement in regard to the environmental responsibility. Such negotiations can cause 

for the company to have a short term increase in transaction costs until an agreement has been 

finalized, but this cause for lower transaction costs associated with future interactions as, it 

would be expected that an agreement covers most basic occurrences. It would be expected, 

when the companies choose to engage in a medium integration, that both parties expect that 

added value can be generated through this outsourcing, otherwise it is unlikely that such 

relationship would occur. The same outcome is likely, if the costumer has green intention that 

is not compatible with that of the company. However, unlike the low integration, in which the 

costumer in such case would just choose another company, in medium integration it would be 

expected that negotiations would not even occur, unless the company can fulfill such desires 
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from the customer. In that sense medium integration can be seen as including a higher 

perspective for the implementation and execution of environmental optimization initiatives 

than that of low integration. It should additionally be noted that where  the lack of dependency 

in low integration, potentially could cause for a lack in optimization on behalf of the company, 

medium integration, due to the information sharing of the customer, would nonetheless provide 

the company with the possibility of optimizing its transportation. Thereby the issue of 

potentially experiencing a higher amount of emissions generated than expected is reduced. 

However, the matter of assigning the costs associated with such excess emissions are difficult 

to fully assign either the company or the customer, as it would be dependent upon the degree to 

which the customers has disclaimed the control of the activity to the company, as well as the 

degree to which the transparency in pricing causes for commonality in the parties 

acknowledgement of responsibility. The release of control from the customer to the company 

also causes for the risk associated with dealing with quotas to decrease. This is because the 

company, when in control of the logistics, has an increased opportunity to estimate the needed 

quotas associated with the transport. Thereby, the company can move from being reactive to a 

more anticipatory position, by using short or long hedge and thus reduce the risk associated 

with price fluctuations.  

6.3.2.2 Strategy 

Whereas the company has gained control of a single logistic activity as inbound, outbound or 

all activities of a single product, the trust issues shift from only being a matter of information 

sharing to also encompass a set of common goals, which provides the costumer with improved 

insight into the company's operations and vice versa, leading to increased transparency. As the 

company has been assigned control of an activity that is dependent on the focal functions of the 

customer, the customer needs willingness to share information regarding the focal functions, so 

that the company is able to adjust accordingly, without the customer relinquishing critical 

information concerning non-focused functions. When a customer, in a medium integrative 

relationship, decides to share such focal function related information, which can be seen as the 

costumer applying e-collaboration as a safeguarding mechanism, it can be argued that the 

costumer acknowledges that information sharing potentially can serve as a source for 

innovation, as well as reducing the potential bullwhip effects. Thus, innovation can serve as a 

mean for obtaining environmental optimization within a medium integration. Under the 

assumption that the company receives the accurate information and that it is interpreted 
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accordingly, the trust between the two parties becomes competency based, which allows for 

less supervision on behalf of the customer, decreasing the transaction costs of the relationship. 

Under this assumption, it can be argued, that the costumer uses trust as a main safeguarding 

mechanism, while the need of mechanisms such as direct sanctions, and the supervision 

associated, is reduced. Furthermore, when applying trust as a safeguarding mechanism, the 

need for stakeholder power is, if not entirely absent, significantly reduced.  

 

The increased transparency causes for the customer being able to easier identify its co-

responsibility, of emissions generated from the transport, in the pricing presented by the 

company. This means that, under the assumption that the customer has this partly 

responsibility; the customer's trust towards the company becomes essential, as the company is 

the possessor of the sources generating the emission. Thus the costumer has to trust that the 

company does not perform its activities, without considering the emissions or any initiatives 

that can elsewhere damage or reduce the performance of the customer. The outsourcing of an 

entire logistic activity cause for the creation of an increased goal congruence between the 

customer and company, in regard to that specific activity, thus such goal congruency can be 

seen as the adaptation of a safeguarding mechanism on behalf of both costumer and company. 

However, as the goal congruency is limited to a single activity combined with the customer 

only sharing the, for the company needed, information, the overall goal congruency will tend to 

be higher than that of low integration, as well as not existing on the corporate level. This is 

substantiated by the decision making process taking place dispersed between the two parties, 

initially rendering it myopic. On the specific activity sourced to the company, the decision 

process can be seen as dyadic, as it involved both customer and company. This dyadic 

decision-making process causes for the relational form appearing similar to that of equality 

matching.  

 

In that sense, the medium integration relationship can be seen as having similar characteristics 

as a collaborative supply chain, which additionally can be seen as being in cohesion with that 

of both the agile responsive and the lean efficient supply chain, as the increased information 

sharing from the customer nonetheless will increase the degree to which the company, will be 

able to adjust its operational planning to the demand of the customer. However, it will arguable 

not be sufficient for the lean efficient supply chain only to have access to the focal function 
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related information, as this would still imply uncertainties, to which the capabilities of the lean 

efficient supply chain, might not be able to adjust. Despite increased dependency the hidden 

action problem, occurring in low integration, cannot be seen as totally evaporated, but will to 

some extent be reduced. The hidden action problem on the activity outsourced will tend to 

disappear due to the increased information sharing. However, there will still be a hidden action 

problem, as the costumer is able to clearly see the effort put into environmental optimization of 

the activity, but are still unable to do so in regard to the overall environmental effort conducted 

by the company on a corporate level. The reason hereof, arises from the co-responsibility 

causing both parties to acknowledge that they would have to engage in environmental 

optimization. This means that both parties have to produce an effort in order to 

environmentally optimize, but if none of the parties have the ability to conduct audits the 

hidden action problem will remain, thus rendering the elsewhere adopted safeguarding 

mechanisms somewhat insufficient.  

 

The dyadic decision making combined with an increase in information sharing on focal 

functions, compared to that of low integration, causes for a probable increase in the innovative 

potential of those functions. Furthermore, a need for environmental innovation within the 

supply chain can arise, especially if the costumer desires to improve its environmental profile. 

This further substantiates that the relationship and agreement between the costumer and 

company can be characterized as a collaborative supply chain. Thus it becomes important, 

when seeking to determine the organizational form of the company most adaptable for medium 

integration, to focus on the degree to which an organization is able to handle increased 

information as well as potentially fostering innovation based on this information. Thereby, 

should the relationship between the two parties be in need of innovation, the organizational 

forms has to be compatible with such, on the basis that it can be conducted within the shared 

activity and not necessarily within the entire organization. In that sense, organizational forms 

that are focused towards standardizations, of either processes or products, will not be able to 

fully utilize the innovative potential of the information shared by the customer, as with the case 

of the lean efficient supply chain. It cannot then be argued that such organizational forms 

should be precluded from engaging in medium integrative relationship. However, the degree to 

which innovation can occur within an organization, are deemed as an important and decisive 

factor, in terms of the organizational potential of reducing emissions generated from 
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operations. Thus, the organizational forms that has a firm structure making it susceptible as to 

cope with information sharing, while allowing for individual optimization of the different 

entities, would be applicable, as well as being the argument for why a agile and responsive 

supply chain will more suitable for a medium integrative relationship than the lean and 

efficient. To ensure that the organization is able to adapt and innovate to the complexity of 

different customers and the associated information and knowledge, the collaborative 

organizational form is appropriate, as such organization focuses on high standards of 

information sharing and dialogue
84

. In terms of the strategic considerations, they are no longer 

limited, as with the case of low integration, as the company and the customer have engaged in 

a, if not long term, at least time specific relationship beyond that of case-to-case.  

 

Arguably there should not be issues of efficiency versus responsiveness, as the company 

nonetheless would be influence by the demand of the customer’s customer. In example, the end 

users demands are fluctuating with seasons, causing the customers to be in need of a 

responsive supply chain able to comprehend such shifts in demand. In that sense, it would be 

inappropriate for the customer to engage itself with a company being efficient, as it would be 

unable to fully adapt to the uncertainties related to fluctuations in demand.  However, it should 

be noted, that despite the increased dependency and the increased transparency of information 

sharing and pricing, potential issues in terms of an environmental optimization still exists. If 

the customer fully decides to assign the company the responsibility of the specific activity 

without maintaining any degree of control, the transparency can be seen as obsolete, in terms 

of environmental responsibility, as the customer subsequently would be unable to demand 

certain environmental related changes, deemed relevant for the company, to be implemented.  

On the other hand, it can be argued that the company should be the responsible for any 

emission associated. However, the degree to which the customer disclaims responsibility of the 

specific activity outsourced, they do remain in control of their remaining logistic activities, are 

only feasible in regard to the potential of environmental optimization if it is incorporated in the 

pricing. Thus it makes additional sense to hold the company solely responsible for the 

reduction of emission generated, despite the products transported originating from outside the 

company's operations. Thereby the main strategic consideration needed to be conducted by the 

company, are the extent to which it is strategic feasible to obtain full control of the activity, or 
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if it should seek to obtain shared responsibility with the customer, as this nonetheless would be 

a source for increased innovative potential, through the mindset of synergy effects. This can 

then subsequently be held against the increased information sharing from the customer. If the 

customer does not view its information sharing as being a continuous process, the collaborative 

organizational cannot be seen as having the correct foundations of knowledge, upon which it 

can conduct innovation in regard to its operational and environmental optimization. The 

medium integration has the same limitation as the low integration, when considering 

innovative potential in terms of resources, such as the Euro norm trucks. However, as the 

medium integration is not based on a case-to-case relationship, and have a longer horizon, it 

could have the potential to innovate through the operative methods. The customer could gain 

advantage by outsourcing a logistic activity, to the company, over its competitors. This 

relationship can be optimized through the shared knowledge that can be combined from the 

costumer and company. The longer horizon of the agreement causes for the potential in 

innovation to increase, especially as the company is no longer dependent on flexibility. This 

means that they can try to gain an advantage through optimizing the use of fuel and quotas. 

Additionally, the company can, in a medium integration, use knowledge creation and human 

resources, which could be unavailable to its competitors, to gain an advantage, which can be 

seen as creating additional fit between the supply chain operations, strategy and the corporate 

strategy.  

6.3.3 High Degree of Integration 

High integration is the cooperation between costumer and company in which they have fixed 

agreement upon all logistic activities of the costumer including inbound, outbound or even 

reversed logistics. Thereby the operational and economic dependency within high integration, 

by far exceeds that of low and medium integration. Additionally the customer assigns control 

of the operational planning and coordination of the logistic onto the company. Arguably, it can 

be assumed that the costumer uses the high integration, and the company, to obtain added 

value, as the company is able to perform all logistic operations at a lower costs than the ability 

of the costumer. Furthermore, the company’s full control causes for the bullwhip effect to 

disappear.  
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6.3.3.1 Company-Costumer Relationship 

It can be argued that the matter of stakeholder perception will not change from medium 

integration to high integration, as it would be unlikely that either the customer or the company 

would be in possession of all three attributes. However, the situation in which the company is a 

fourth-party logistic provider (4PL), which according to Chopra & Meindl (2007) means that 

the company assembles all resources, capabilities, technology etc., from its own and other 

organizations in order to provide multiple and comprehensive supply chain solutions for its 

customers, the customer would view the company as a definitive stakeholder. Potentially, this 

causes for increased transaction costs on behalf of the company, because of increased need of 

information gathering, for the company always being in cohesion with such stakeholder. 

However, it would be expected that when costumer and company engages in high integrative 

relationship that the contract agreed upon covers most problematic aspects. The company as a 

4PL will not be further elucidated, as it is an insignificant amount of transportation companies 

that are 4PL.  

 

Despite the initial similarity between the medium and high integration relationship, a 

significant difference exist in the matter of how transportation are to be defined. From the view 

of the customer, sourcing the transportation onto the company would arguably cause the 

customer, to view the transportation a single entity, of which they have minimal control in 

terms of operational planning and coordination. On the other hand, as the company has 

obtained this exact control, it becomes possible to optimize the overall transportation of the 

company. Thereby meaning, that it is entitled to construct a given transportation as they see fit, 

combining goods from different customers to optimize the utilization of the transportation 

resources. In that sense the company will arguably view the transportation of the specific 

customer’s goods as being a byproduct, while viewing its own overall transportation as a single 

entity. This means, as with medium integration, that the company has the possibility to reduce 

risks associated with engaging in emission trading, as it can estimate the quotas needed for the 

transportation. However, the company might have desire to optimize the transportation in 

terms of lowering operative costs and not the environmental impact, This might be in 

contradiction to the wishes of the costumer, if such has a green profile, which could give rise to 

hidden action. Through the high integration, the company is in full control of the logistic, 

which means that costumer might have difficulties measuring the effort put into environmental 
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optimization by the company. Thereby, the costumer would use normative power, in terms of 

engaging the company in environmental investments. However, should the company not 

respond to the normative power, the customer has the possibility to use utilitarian power, as the 

company might suffer economic losses if the relationship is terminated, despite the same is 

likely to be the case for the costumer.  

 

In terms of measurement the amount of diesel consumed remains the approach to which the 

emissions generated are to be estimated. However, in high integration the results of the 

measurement are not as easily assigned upon the customer, as it would be a difficult task for 

the company to correctly identify the emissions associated with each customer included in 

certain transportation
85

. This will presumably not change the transparency in the agreement 

between company and customer, however, uncertainties can arise from the fact that the costs 

associated with emission will likewise be difficult to fully assess. As a direct consequence 

arising from high integration, is the extent to which the company possesses the resources and 

opportunities of implementing and executing an environmental optimization initiative. The 

opposite applies to the customer as they have abandoned control of their logistic and thus only 

becomes a part of the overall operations of the company. Thereby, if the costumer wishes for 

environmental optimizations, such have to be compatible with the company's operations. Thus 

it additionally will presumably not become an issue, as to whether or not the emissions 

generated are different from that of the expected emissions, as the entire operational planning 

is in the hands of the company. However, if excess emissions are recorded, the sole 

responsibility should be assigned to the company, as they have the entire control of the 

customer's logistics as well as the information needed, unless the customer has experienced 

unexpected changes in production.  

6.3.3.2 Strategy 

When dealing with a high integrative relationship, the costumer has outsourced all its logistic 

activities onto the company, thus totally disclaiming all responsibility and control. In terms of 

trust, it is of no importance to the costumer whether the company acts as a TPL or a 4PL, as the 

costumer is merely concerned with the logistics taking place in accordance with the contracted 

agreement. In order for the company to fully utilize, on an operational level, that they are in 
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control of the entire logistic activities, it is essential that the costumer ensure that the company 

receives all necessary information from the costumer's customers and suppliers. Thus, if this is 

not obtained, the costumer can arguably counteract the added value provided by the company, 

which initially can be seen as the reason for which the company has sought to engage in a high 

integrative relationship.  

 

Additionally the need for increased, bordering towards complete, information sharing arises 

from the company and costumer obtaining a high degree of goal congruency in such an 

integration. Due to the increased focus towards information sharing, that being critical or non-

critical information, arguably it is in the interest of both company and costumer to ensure that 

their organizations are fully geared towards handling the information flow. This would 

undoubtedly cause for the adaptation of both relational investments and e-collaboration as 

means through which the high degree of goal congruency can be safeguarded. In that sense, it 

can be argued that both the customer and the company acknowledge a shared responsibility, as 

to create the foundation for optimization of the transportation. Despite this, the company will, 

due to its full control, arguably seek to optimize its transportations whether or not these include 

the customer’s goods or not. Which arguably renders the issue of agile responsive versus lean 

efficient supply chain unessential, as the access to full information, nonetheless would enable 

both supply chains to pursue their strategic keystones, regardless of the fluctuating nature of 

the customers’ demands.  

 

The hidden action problem is only evident in the situation in which the customer has 

acknowledged a co-responsibility in regard to the emission generated. In such a case, the 

customer has to rely on the company optimizing and performing the required effort needed in 

regard to emissions. However, as with the case of medium integration, the customer can only 

measure the effort put into their activities, but will remain unable to fully assess the overall 

prioritization of the optimization needs by the company amongst its customers. In term of 

decision making, and under the assumption that the company is a TPL, the customer will only 

be able to affect the decisions if the issues at hand are deemed relevant by the company, 

whereas the customer arguably would be even less influential if the company is a 4PL. 

Therefore, the TPL relational form between the costumer and company would be characterized 

as that of authority ranking due to costumer disclaiming control, while 4PL would shift 
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towards communal sharing. This should not be interpreted as the customer having no influence 

at all, as there would be requirements contracted between the company and the customer in 

whom the customer would be able to adapt different safeguarding mechanisms in order to 

secure that the company are operating in line with the wishes of the customer. Under the 

assumption of the company being a TPL high integration could characterized as a coordinated 

supply chain, whereas it would correspond to characteristics of the co-opetitive supply chain if 

the company were to be a 4PL. Thus it becomes important to focus on the degree to which an 

organization is able to handle all critical information shared by customer without either 

compromising the operations of the customer or the company itself. Additionally it is also 

essential to determine whether or not the customer is the sole customer of the company, or if 

the company have multiple other customers. In the unlikely example that the company only has 

this one customer, the organizational form deemed as most appropriate in high integration, 

mainly depends on that of the customer, and which corresponding organizational form of the 

company, that allows for the highest degree of optimization. However, it will likely be the case 

that a TPL company would have more than one customer, which poses a challenge when 

seeking to determine the appropriate organizational form for the company.  

 

Thus high integration can be seen as somewhat similar as to that of medium integration, as the 

company cannot adapt the entire organization to that of a single customer, but have to remain 

compatible in the single entities responsible for the individual customer. Initially this would 

mean that the organizational form of a TPL company should be the collaborative. However, 

due the high degree of integration with the customer, the company would be in need of, if not 

totally removing, reducing the boundaries towards the customer, as well as within the entities 

of the supply chain. This would cause for the collaborative company to adapt some of the 

attributes of the boundary-less organization, due to its external focus and elimination of 

boundaries. Furthermore the characteristics of people empowerment within the boundary-less 

organization, helps the company to optimize in terms of the EU-ETS and general logistic 

operations, as human resources is the only mean in which a company within the transportation 

sector can gain a competitive advantage. In order to ensure that the people empowerment are 

actually utilized in terms of innovation, the collaborative company would also have to adapt 

certain characteristics of innovative organizational forms such as the knowledge creating and 

learning organization.   
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6.3.4 Sub Conclusion 

In terms of elucidating the strategic aspects associated for the transportation sector in regard to 

environmental optimization, the costs associated with the emissions and the subsequent 

responsibility assigned to a part of the supply chain still remains upon the transport sector. 

However, when seeking to determine the potential of implementing an environmental 

optimization initiative, the decisive factor becomes the extent to which mutual dependency 

exist between company and costumer. The higher operational and economic dependency that 

the costumer has towards the company, the costumer will arguably either seek to maintain 

some sort of control or if it is deemed more cost-effective, the costumer will assign even 

further onto the company. Thereby the combination of dependency and control reflects the 

degree to which the parties are integrated, which is further mirrored in terms of the stakeholder 

relationship and the extent to which this can potentially restrain the success of either party's 

supply chain. Thus it becomes critical to accommodate increased integration with the 

application of safeguarding mechanisms, so that either party can ensure that the contracted 

agreement is respected and that opportunistic behavior is avoided. The lower the integration the 

tendency towards applying safeguarding mechanisms as third party intervention and reputation 

increases, while higher integration cause for the application of safeguarding mechanisms such 

as trust, goal congruency and direct sanctions. Additionally higher integration would also call 

for more intensive collaborative relationship, thus rendering the application of relational 

investments and e-collaboration a mean through which the relationship can be strengthened. 

However, this does not mean that the degree of integration precludes the applicability of any 

safeguarding mechanisms, as, for instance, reputation could foster trust. Furthermore, the 

integrative nature of the company-costumer relationship will arguably affect the degree to 

which the process of conducting environmental optimization increases or decreases in 

complexity. Lower integration, can cause for the importance of the organizational forms of 

both company and costumer, in terms of environmental optimization, to become less 

significant as the difficulties in predicting future interactions causes for the optimization to be 

difficult to obtain. Thereby not being said that optimization cannot occur independently within 

each individual organization. A higher degree of integration, combined with an increase in 

predictability and information sharing, causes for the compatibility of the two organizations to 

become the decisive factor to which certain environmental initiatives can be implemented in 

order to reduce emissions. Additionally, increased information will also affect the degree to 
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which the company is more likely to adapt to an agile responsive or lean efficient supply chain, 

unless the information sharing is constraint to a case-to-case basis or focal functions of the 

customer. The long term perspective arising from increased integration does, nonetheless 

perpetuate an increased focus towards the importance of achieving strategic fit between the 

corporate strategies of the company, the company-costumer supply chain and even to some 

extent with the corporate strategy of the costumer. Thereby, there exist significant differences 

in the associated strategic considerations needed to be addressed in the decision making 

process depending on integration. Arguably, it is not an issue if the product of the costumer 

requires a responsive supply chain if the logistic activity, in a lower integrative relationship, are 

conducted by a company having a more efficient supply chain, unless performing this activity 

would compromise the potential success of the company's supply chain. This should not 

become an issue with increased integration as a high integrative relationship presumably would 

involve increased perceptions of the capabilities of the company's supply chain and the 

characteristics of the customer's products, thus potentially removing the problematic of 

mismatch between product and supply chain, as well as the consideration as to whether or not a 

agile responsive supply chain are more suitable for high integration relationships than that of 

the lean responsive supply chain.  
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7 Conclusion 

From the overall environmental optimization perspective, it makes sense to view the 

transportation as a byproduct, as it becomes possible to optimize within the part of the 

business, in which such optimization is most cost-effective, thus potentially ignoring 

optimization of the transportation. Viewing from the transportation itself, companies needs to 

acknowledge transportation as a single entity, as lack of dependency between the transportation 

and remaining entities in the supply chain, would cause for the entities not being able to 

include the transportation in their assessments of the environmental optimization opportunities. 

Therefore, it would rely on the transport companies, to estimate whether optimizations 

initiatives are profitable.  

 

As the political agenda is already seeking to cover the environmental challenges from aviation 

and water based transportation, and as the main source of combustion within road transport, 

arises from the burning of fossil fuels, the environmental challenge for the transport sector 

would be to reduce the emissions of CO2 from heavy-duty vehicles. In order to reduce 

emissions, not only from transportation, but on a global scale, the Kyoto Protocol has been 

established, which includes the guidelines through which the involved parties need to attend in 

order to reduce their emissions. However, it mainly outlines the environmental optimizations 

necessary and the means through which it can be achieved, without providing a common 

ground under which the reduction can be obtained. The global nature of the Kyoto Protocol is 

the characteristic that inhibits it from providing such common ground, as it would elsewhere 

require that it considers the diversity of all involved parties, regardless of region. However, the 

Kyoto Protocol has created a distinction between countries in terms of Annex, those with 

emission reduction targets, and Non-Annex, parties only obliged to monitor and report, which 

arguably can be seen as an attempt to cope with this diversity. This is still insufficient for 

which reason; the EU can be seen as a mediate between the Kyoto Protocol and the EU 

member states. The EU in itself, does not provide the common ground lacking from the Kyoto 

Protocol, but have created the market conditions under which the emission reductions can be 

conducted, the EU-ETS. This market is characterized as a cap-and-trade, due to limits in the 

supply of quotas, which the companies are obliged to uphold, in order to avoid sanctions from 

the legislator. Because of the emission quotas being a standardized product, innovation in the 

product traded is impossible, while innovation in the consumption of quotas can cause for 
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competitive advantages. This advantage can arise, within a company's own line of business, 

through the lowered demand of quotas compared to that of competitors, with the potential of 

decreased production costs.  

 

The price of quotas are effected by internal and external factors, whereas the internal are 

relatively easy to determine, due to previous years consumption and the future supply are 

known, therefore the external factors are essential in terms of the volatility and price 

fluctuations. Amongst these, the prices and demands of natural resources, such as coal and oil, 

is essential, as they influence the type of fuel consumed in the energy sector, thus determining 

the amount of quotas needed and the subsequent derived price. Regardless of the external 

factors, all companies involved in the EU-ETS, ultimo within each year, has to match their 

amount of quotas with that of the emissions generated. Most companies have, through the 

grandfathering approach, been assigned a certain amount of emission allowances.  

 

Should a given company exceed this assigned amount, they are forced to engage in the market, 

in order to receive further quotas, or suffer from fines and reduced emission quotas. This type 

of regulation, is considered EGR as it seeks to create circumstances under which it is attractive 

to participate and unappealing to be absent. This EGR is based upon DGR in shape of the 

Kyoto Protocol, as this agreement imposes the Annex countries to obey to their emission 

targets. Accommodated with differentiated but common responsibility, as a key element within 

the Kyoto Protocol, through which the parties can perform environmental optimizations where 

they are most cost-effective, the DGR of the protocol substantiates the need for economic 

incentives, as with the EGR of the EU-ETS. Thereby the combination of the Kyoto Protocol 

and the EU-ETS can be seen as a governmental effort towards securing correctly constructed 

environmental regulations that encourages those subject to it, to be able to perform 

environmental optimization. However, these types of regulations are confined to the category 

of governmental regulations, shaping the liberty of actions possible by the individual company 

or sector. If having the desire to move beyond current regulations, through proactive measures, 

they can adapt self-regulations on either meso or micro level.   

 

If the companies within the transport sector have the desire to adapt a more anticipatory 

management decision style rather than remaining reactive, they need to consider all the entities 
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of the company, in order to identify the areas of operations in which it is most affordable to 

engage in environmental emission reduction projects. This would be carried out appropriately 

through adapting a similar approach as that of the OBIA, as it encompasses all business 

operations and their environmental impact. Additionally the mindset of OBIA should also be 

applied upon the product in form of LCA, in which the company can estimate the 

environmental impact on each stage and entity of the supply chain arising from a products life 

cycle. The characteristics of these are, that applied appropriately, they can serve as means 

through which the company can identify areas in which it is possible to improve the 

environmental impact. Additionally it can enhance knowledge of the entity or product in 

question and serve as a tool through which innovation can occur. However, for OBIA and LCA 

to become successful tools, it is essential that a company is aware and capable of absorbing the 

knowledge created.  

 

This causes for the organizational form to be of importance as it needs to be able to 

comprehend internal factors such as; information sharing, knowledge creation and people 

empowerment, which could further substantiate adapting to a more anticipatory and proactive 

management style. Initially it is difficult to determine an exact organizational form most 

suitably for encouraging innovation due to the diversity of organizations as well as being 

further influenced by the organizational supply chain and external factors. In regards to the 

supply chain, the company, first and foremost, needs to comprehend the capabilities of the 

supply chain as well as the inter-organizational relationship existing between entities. Under 

such circumstances, alignment of the entities is essential, as there need to exist order of fit 

within the supply chain, in order to prevent one entity becoming the root of supply chain 

failure. Assuming that managers are able to comprehend these issues, the ability of the supply 

chain, in terms of responsiveness or efficiency, is easier identified, as no supply chain should 

seek to fit all. Additionally, achieved fit amongst the entities, can serve as a supply chain 

advantage, unable to be duplicated. Finally, the organization and supply chain is also subject to 

external factors, such as pressure from individuals, groups and governmental institutions that 

can be characterized as stakeholders. These can posses a combination of attributes such as 

power, urgency and legitimacy. As these are of a transitory nature, meaning that they can be 

easily obtained or lost, the company needs to maintain a cognizant approach towards all 

stakeholders, with little concern to current threat level, although some stakeholders might have 
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higher managerial salience than others. Thereby, a company in the transport sector can be 

pressured by a stakeholder to conduct environmental optimizations that the company would 

otherwise deem unnecessary. As a given stakeholder is unable to fully observe the effort by the 

company, in terms of complying with the stakeholders desires, it can give rise to hidden action 

problems. Thereby, the interactions between entities within a supply chain, i.e. company-

costumer relationship, can be characterized as stakeholder relationship. Despite engaging in 

such relationship, the hidden action problem remains, as neither part is able to visually estimate 

the effort of the other part, in terms of complying with the contracted agreement, causing for 

the need of applying safeguarding mechanisms. Such safeguarding mechanisms could 

potentially act as common guidelines for the relationship, as both the customer and company 

can adapt those mechanisms they deem appropriate.  

 

It is essential that the transport sector, and the companies within, considers all internal and 

external factors, as well as achieving fit between the supply chain entities, as these can act as 

either obstructing or assisting means through which the companies can obtain environmental 

optimizations, and even competitive advantages. The main issue, in terms of strategic 

implications for the transport sector, is not the problematic of whether the transport companies 

have the desire to engage in environmental optimizations, but the market conditions under 

which such optimizations is to occur. These market conditions would either be; full inclusion 

in the EU-ETS, the sector being subject to CO2 tax or voluntary agreements. However, it 

cannot be argued that these market conditions represent the ideal path for increased 

environmental optimizations of the transport sector, as all of these have pros and cons. It is 

essential that an adaptation of an environmental regulation covers all companies involved in 

the sector, regardless of their country of origin.  

 

With the case of the EU-ETS, and as it is directly derived from the Kyoto Protocol, it only 

concerns those countries having ratified the protocol and is listed as an Annex country. Thus, it 

would potentially distort the competitiveness of the companies within the transport sector. 

Thereby, companies in Non-Annex countries are not subject to an environmental regulation 

adding costs to their operations, despite these being able to operate within Annex countries, 

giving them a competitive advantage. Furthermore, this deprives the sector the possibility to 

conduct environmental optimizations in the locations in which it is most cost-effective, which 
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can be seen as conflicting with the purpose of the Kyoto Protocol of achieving emission 

reductions effectively on a global scale. If the regulatory mindset of the EU-ETS where to 

implemented on a global scale, with disregard to Annex and Non-Annex countries, the 

problematic of companies not being able to conduct investments in most cost-effective manner 

would disappear. However, it is unlikely that companies located in developing countries have 

the resources to engage on equal terms in market, as the developed countries. On the contrary, 

enforcing a CO2 tax upon the entire transport sector would render the issue of Annex versus 

Non-Annex countries superfluous, as it needs to be implemented through tailpipe trading, 

causing equal conditions in the market. However, it is unlikely that a CO2 tax could be 

implemented within the EU or UNECE as several countries are opposing such tax, as well as 

many countries refusing EU interference in domestic tax policy. Due to this problematic, it can 

be considered that engaging in a voluntary agreement between the transport sector, mediated 

by the UNECE, and a legal entity of Europe, could serve as a mean for establishing mutual 

conditions, regardless of Annex status. However, as these are not accommodated with any 

regulations forcing the sector or the companies located within it, to actively engage in such an 

agreement, it is deemed unlikely that such approach would secure environmental 

optimizations.  

 

Regardless of the extent to which all companies and or sectors, covered by the three market 

conditions can be viewed as generating equality amongst the involved parties, the type of 

characteristics of their regulations, which will either enhance or diminish the potentiality as to 

obtained environmental optimization are deemed critical. As the EU-ETS, as mentioned above, 

only concerns those countries listed within the Annex countries of the Kyoto Protocol, the 

regulations of the EU-ETS will nonetheless be determined by the regulations of the Kyoto 

Protocol. On a basic level, the regulations of the Kyoto Protocol, and in direct cohesion with 

the individual countries ratification, becomes a matter of securing the needed amount of 

control, in terms of environmental responsibility, for the parties to engage in environmental 

optimization, while on the other hand providing a sustained economic incentive. Whereas the 

first is equivalent as to that of direct governmental regulations, the latter, as represented by the 

EU-ETS, is comparable to that of economic governmental regulation. This is also substantiated 

by the volatile nature of the products traded within the EU-ETS market, emission quotas, of 

which the price are depending upon the demand and price of natural resources as coal and oil. 
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In that sense the EU-ETS should be seen as a cyclically sensitive economic instrument, 

ensuring those subject to its regulations the possibility of conducting environmental 

optimization where they deem it most cost-effective.  

 

The same will also be the case with the market condition of the CO2 tax, as it also represents a 

monetary value, rendering it an economic instrument of direct economic regulations, despite 

originating from direct governmental regulation. Despite this initial similarity, the CO2 tax 

differs significantly from that of the EU-ETS, as it potentially can be implemented upon any 

given sector, and the companies within, without the need for considering whether those subject 

to it, has ratified the Kyoto Protocol. However, this should not be seen as being tantamount to 

the tax being more applicable than that of the EU-ETS, as such tax is likely to be either 

fluctuating accordingly with the price of the quotas, or static individual, but still quota 

depended priced. This will not encourage the companies towards engaging in environmental 

related investments and optimizations, due to the level of pricing not being an incentive itself, 

unless it shifts away from the price of quotas and becomes an independent and individual 

priced tax. However, and in order to prevent the tax from just being an additional costs upon 

the companies and not an economic instrument, it will require that the price level by far 

exceeds the current price in such a way, that it in itself functions as a method, through which 

companies recognized and acknowledges the need for adapting to more environmental friendly 

operations, as it now also represent a potential cost reduction. However, it would be 

unreasonably to subdue a whole sector to a higher cost associated with environmental 

optimization, that that of other sectors. In regard to the transport sector choosing to engage in 

voluntary agreements, if mediated by the UNECE, would initially serve as the easiest approach 

as to secure the highest level of common ground from which the sector can seek to conduct 

environmental optimizations.  

 

Such agreement would require the acceptance of all individual transport companies; it is 

unlikely that voluntary agreements are an appropriate instrument towards environmental 

optimization. In regard to measuring the emissions from transportation, this will not be an issue 

in terms of the CO2 tax or voluntary agreements, as the CO2 tax is based on tailpipe trading, 

and as the content of the voluntary agreements are in advance, difficult to foresee, as 

uncertainties exist in terms of two individual transport companies might not choose to agree 
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upon common targets. In terms of the EU-ETS, the measurement becomes essential, as the 

quotas and emission trading is based on the exact emissions generated from operations. 

Currently, there are no available tools that fully estimate the emissions from a given 

transportation, such as real-life measurement. This would require a period, wherein different 

technologies could be tested, causing for the need of a trial period, which would also secure 

that the uncertainties related to transport measurement does not affect the remaining EU-ETS 

market. One of these uncertainties is derived from the geographic issue of Annex countries 

bordering Non-Annex countries, potentially rendering the Non-Annex countries as pollution 

heavens. This problematic, could be dispersed if adapting to the market conditions of voluntary 

agreements.  

 

For the voluntary agreements to act as a valid substitute to that of EU-ETS or CO2 tax, it could 

arguably entail requirements as to what Euro norms that would be acceptable in use. 

Regardless of which market condition, that being EU-ETS, CO2 tax or voluntary agreement, it 

is essential that this legislation secures that the transport sector is subdued to equal conditions 

across all involved companies. However, as it is unreasonable to expect the companies located 

in Non-Annex countries to operate on same terms as companies in Annex countries. The 

market conditions should be constructed so that it secures that the companies in the Annex 

countries are subject to environmental regulations while the Non-Annex countries are allowed 

to remain under current conditions. However, if a Non-Annex based company chooses to partly 

operate within an Annex country, it should become subject to environmental regulations on 

those specific operations. The reasoning hereof, is that if the Non-Annex based company were 

allowed to operate with impunity within the Annex countries, it would contradict the 

hypothesis of a correctly environmental regulation being able to foster competitive advantage 

for those regulated.  

 

As the market conditions outlined can be seen as external factors, they will not only affect the 

operations of the company but also the company-costumer relationship. Essentially such 

relationships need to be addressed according to the degree of dependency, not only 

operationally but also economically. Higher dependency causes for increased awareness in 

regard to the operations and the associated environmental impact, as well as potentially 

creating mutual environmental understanding amongst company and costumer. However, the 
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company will remain the contributor of the emission generating source, thus the company 

remains responsible of the emissions, unless increased relational integration, causes the 

costumer to disclaim control onto the company, thus acknowledging environmental 

responsibility.  

 

The lower the integration and subsequent operational dependency, the company will be less 

capable of optimizing its transportations, thus excess consumption is the responsibility of the 

costumer, which is substantiated by the uncertainties of transportation measurement, unless 

incorporated in the pricing. Thus, the degree to which the company and customer are integrated 

and has operational and economic dependency, are determinant of the liability of emissions. 

Additionally, the more control assigned onto the company, the less responsible the customer is 

in terms of environmental optimization. However, the company, despite increased control, 

cannot optimize as they see fit, if it would compromise the environmental profile of the 

customer. Through this, the customer and company creates a stakeholder relationship in which 

they both posses high salience towards each other's management.  

 

The hidden action problem is evident, as the customer is unable to fully comprehend the effort 

produced by the company in terms of environmental optimizations beneficial for both parties. 

This problematic is essential, if the contracted agreement entails that the company is awarded 

for conducting environmental improvements, and if the customer is not able to measure 

whether the company obliges to such requirements. Furthermore, higher integrative nature of 

the relationship would require that the company, not only seeks to obtain fit within its 

organization and supply chain, as it should also obtain fit with the customer. This causes for 

increased focus towards information sharing and knowledge creation, within the more 

integrative relationships. Therefore, in less integrative relationships, the necessity of creating 

fit between company and customer, can be seen as less important, as the success of the 

relationship, is not highly depended upon the ability of the supply chains, hence an efficient 

customer can engage in a contractual agreement with a responsive company. The opposite will 

on the contrary be the case in a more depended and integrated relationship, as it would not be 

feasible for a customer with a seasonal product to incorporate a lean and efficient transport 

company into its operations.  
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All other things being equal, this means that should the transport sector become subject to the 

EU-ETS, and the subsequent requirements related to emission quotas, the companies should 

aim to adapt relational forms that are appropriate in order to comply with such requirements. 

As emission quotas requirements are mainly long term, companies would benefit from higher 

degrees of integration as it gives rise to the opportunities of operational planning and 

optimization. Thereby, it will be possible to estimate, on both short and long term, the needed 

amount of quotas, rendering it probable for the companies to minimize the risk associated with 

engaging in the market. Additionally, the inclusion into the EU-ETS would reduce the outside 

pressure, arising from stakeholders and governmental institutions, as the transport sector 

already has a mindset of environmental optimization. This would also be applicable in the 

situation of imposing a CO2 tax, under the assumption that it is priced independently from the 

emission quotas and is being imposed outside tailpipe trading. On the contrary, if the CO2 tax 

is to be implemented through tailpipe trading, thus being priced parallel to the quotas, it would 

be reasonable to assume that the costs associated hereof, merely would be incorporated in the 

price provided by the transport companies, the relational form is of less importance. It is 

deemed highly difficult; to perform an assessment of the requirements needed to be contracted 

in voluntary agreements as it would depend upon the desire of the transport companies to 

engage in agreements upon such requirements not yet determined.  
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8 Perspectives 

Had the entire transport sector been included into this thesis, it would have been necessary to 

perform individual assessments of each branch, however as the water and aviation is already 

bound to be included, it would have been a matter of including the rail transport. Under such 

circumstances it would have been necessary to consider the supply chain and strategic 

complications between operating with rail and road transportation. Furthermore, if the thesis 

were to include passenger transportation, an obvious problematic would have been the 

extensive use of electric driven vehicles in the rail transport. Through this, it would have been 

necessary to estimate the average emissions from a given consumption of electricity. 

Considering this, involving other emissions than CO2 would also have caused for an extensive 

analysis of how such arises and which parts of the environment is influenced. Through this it 

would also have been appropriate to consider regions outside Europe due to the mobility of 

such emissions. Such an analysis will require an extensive estimation of impact scoping in 

other regions, which would cause a larger stakeholder base that companies will have to 

consider. If the thesis were to involve the risk of operating with emission quotas an in-depth 

analysis of the correlations and value-at-risk and the subsequent consequences for a given 

company's financial state, would be appropriate. In order to conduct such risk assessment it 

would require the application of case studies, involving one or more companies, which also 

would be the case if the scope was to analysis how environmental initiative and regulations 

would affect the operations of the companies, as well as which issues needed to be 

implemented. Since this thesis was completed prior to the COP15 it has been considered what 

consequences the conference may have had on thesis conclusion. The COP15 concluded with 

the Copenhagen Accord which would be described as a non-legally binding voluntary 

agreement consequently maintaining the Kyoto Protocol as the only global market frame for 

reduction of emissions. 
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9.3 Links 

BIS: Department for Business, Innovation & Skills-

http://www.berr.gov.uk/energy/environment/euets/index.html 

 

BlueNext - http://www.bluenext.eu/ 

 

Carbon Ventures - http://www.carbonventures.com  

 

Centre for Energy & Environmental Markets - 

http://www.ceem.unsw.edu.au/content/Index.cfm?ss=1 

 

http://www.berr.gov.uk/energy/environment/euets/index.html
http://www.bluenext.eu/
http://www.carbonventures.com/
http://www.ceem.unsw.edu.au/content/Index.cfm?ss=1
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CIRCA – Communication & Information Resource Centre Administrator 

http://circa.europa.eu/Public/irc/env/transport/library  

 

Climate Change Knowledge Network - http://www.cckn.net/ 

 

Danish Energy Agency - http://www.ens.dk/en-us/Sider/forside.aspx 

 

Danish Ministry of Finance - http://www.fm.dk/ 

 

Danmarks Statistik - http://www.statistikbanken.dk/statbank5a/default.asp?w=1280  

 

Department for Environment Food and Rural Affairs - http://www.defra.gov.uk/ 

 

Ecolabel.dk - http://www.ecolabel.dk/  

 

Emission Standards - http://www.dieselnet.com/standards/eu/hd.php 

 

EPA – U.S. Environmental Protection Agency - http://www.epa.gov/  

 

EU Comissionen - EUROPA - http://europa.eu/index_en.htm  

 

European Environment Agency - http://www.eea.europa.eu/ 

 

European Smoking Tobacco Association - http://www.esta.be/index.html 

 

European Union Information Website: EuroActiv - http://euractiv.com/en/HomePage 

 

EUROSTAT - http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home  

 

Greenpeace International - http://www.greenpeace.org/international/ 

 

ICECAP – The Comprehensive Carbon Credit Solution - http://www.icecapltd.com/ 

 

Intergovernmental Panel on Climate Change - http://www.ipcc.ch/index.htm 

 

International Transportation Denmark - www.itd.dk 

 

MGM International Carbon News - http://www.mgminter.com/newsletter/eng/ 

 

Organization for Economic Co-operation and Development - http://www.oecd.org/ 

 

Pew Center on Global Climate Change - http://www.pewclimate.org/  

 

Piedmont Biofuels - http://www.biofuels.coop/  

 

Point Carbon - http://www.pointcarbon.com 

 

Retsinformationen - https://www.retsinformation.dk/  

http://circa.europa.eu/Public/irc/env/transport/library
http://www.cckn.net/
http://www.ens.dk/en-us/Sider/forside.aspx
http://www.fm.dk/
http://www.statistikbanken.dk/statbank5a/default.asp?w=1280
http://www.defra.gov.uk/
http://www.ecolabel.dk/
http://www.dieselnet.com/standards/eu/hd.php
http://www.epa.gov/
http://europa.eu/index_en.htm
http://www.eea.europa.eu/
http://www.esta.be/index.html
http://euractiv.com/en/HomePage
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home
http://www.greenpeace.org/international/
http://www.icecapltd.com/
http://www.ipcc.ch/index.htm
http://www.itd.dk/
http://www.mgminter.com/newsletter/eng/
http://www.oecd.org/
http://www.pewclimate.org/
http://www.biofuels.coop/
http://www.pointcarbon.com/
https://www.retsinformation.dk/
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SKAT.dk – http://www.skat.dk/  

 

The Centre for Sustainable Transport - http://www.centreforsustainabletransportation.org/ 

 

The Danish Economic Counsels - http://www.dors.dk/  

 

The European Climate Exchange - http://www.ecx.eu/   

 

UNECE – United Nations Economic Commission for Europe - 

http://www.unece.org/Welcome.htm  

 

United Nations Framework Convention on Climate Change - http://unfccc.int/2860.php 

 

United Nations Global Compact - http://www.unglobalcompact.org/index.html 

 

United Nations Statistics Division - http://unstats.un.org/unsd/default.htm   

  

http://www.skat.dk/
http://www.centreforsustainabletransportation.org/
http://www.dors.dk/
http://www.ecx.eu/
http://www.unece.org/Welcome.htm
http://unfccc.int/2860.php
http://www.unglobalcompact.org/index.html
http://unstats.un.org/unsd/default.htm
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