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Abstract

The Institutional Rationality of Shipping Company
Decision Making

Linus Thomson

This study expands upon existing shipping industry environmental research by 
investigating organisational decision making in the selection of emission reducing 
technologies. Through application of neo-institutional theory, the study draws 
associations with collected empirics to explain the impact of an organisations 
institutional environment on decision making, as well as the seemingly non-rational 
behaviour of structurally similar shipping companies pursuing opposing 
technological strategies. 

A mixed methods approach has gathered empirics from distribution and return of 
online self-completion questionnaires to Svensk Sjöfart shipping operators; 
complemented by a secondary data analysis of two of the world’s largest container 
shipping companies, Maersk and CMA CGM. 

The study concludes that competitive and institutional isomorphism has created a 
homogenising effect on the shipping company questionnaire respondents with 
regards to their adopted technological strategies. Mandatory regulations, 
customers and maintaining green-brand credentials have the greatest influence on 
Svensk Sjöfart members decision making, which is bounded by a market-based 
logic. Institutional logics and the principle of embedded agency has been revealed 
as the key factor in shaping the different technological strategies of Maersk and 
CMA CGM. By considering the perspective of embedded agency, both companies 
can be considered as ‘rational’ decision makers from a technology selection 
perspective.
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Logics, Sustainability.
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Popular Science Summary  
 
The global shipping industry transports over 90% of the worlds goods by volume (Yang, 
2017). Compared to other modes of transportation shipping is highly efficient in supporting 
the distribution of large quantities of goods over long distances. However, the shipping 
industry is also responsible for the release of large amounts of harmful emissions which 
accelerate the effects of global warming and lead to serious human health and ecological 
consequences. This has led to implementation of regulatory measures by international and 
national regulating bodies to control the levels of emissions from shipping.  
 
Shipping companies have a range of technical options available in order to address the 
detrimental impact of their activities on the climate and comply with the increasingly 
stringent regulations. Applying a purely rational decision-making framework one might 
expect that similar shipping companies would adopt similar technological approaches for 
compliance. However, there are big differences in the technological trajectories of some of 
the major shipping operators around the world. 
 
This thesis will seek to investigate the varying technological and operational decision making 
of structurally similar shipping firms by moving away from purely rational frames of 
reference to instead consider how institutional theory can be used to explain organisational 
behaviour. Institutional theory advances our understanding of organisational behaviour by 
enabling consideration of internal and external pressures which can shape and justify what 
are seemingly non-rational behaviours.  
 
The research question considered is How are institutional pressures and institutional logics 
shaping shipping firms’ decision making in the selection of emission reducing technologies 
and operational practices? 
   
To answer this question a mixed methods approach utilising questionnaires and secondary 
data analysis has collated and analysed shipping industry data in an attempt to generate 
associations between empirics and theory. The study concludes that competitive and 
institutional isomorphism has created a homogenising effect on the shipping company 
questionnaire respondents with regards to their adopted technological strategies. The 
secondary data analysis has expanded on the empirics from the self-completion 
questionnaires, revealing institutional logics as a key factor in shaping the different 
technological strategies of Maersk and CMA CGM. The principle of embedded agency has 
been used to explain the seemingly non-rational scenario of two alternative technological 
strategies by two of the world’s largest container shipping companies. 
 
Empirically the study expands on earlier shipping industry sustainability research by 
qualitatively drawing associations between institutional theory and shipping company 
technological and operational decision making. 
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Glossary 
 
BC  Black Carbon 
CCWG Clean Cargo Working Group 
CO  Carbon Monoxide 
CO2  Carbon Dioxide 
CSI  Clean Shipping Index 
ECA  Emission Control Area 
EEDI   Energy Efficiency Design Index 
EFTA    European Free Trade Association 
ESI  Environmental Ship Index 
EU  European Union 
GHG  Greenhouse Gas 
GSP  Green Shipping Practices 
GWP  Global Warming Potential 
HFO  Heavy Fuel Oil 
ICS  International Chamber of Shipping 
IEE  International Energy Efficiency 
IMO  International Maritime Organisation 
ISO  International Standards Organisation 
LNG  Liquefied Natural Gas 
MARPOL Marine Pollution 
MGO  Marine Gas Oil 
MRV  EU Monitoring Reporting & Verification 
NYK  Nippon Yusen Kabushiki Kaisha (Lines) 
NOx  Nitrogen Oxides 
O3  Ozone 
POM  Particulate Organic Matter 
SCR  Selective Catalytic Reduction 
SE  Shipping Equipment 
SECA  Sulphur Emission Control Area 
SEEMP Ship Energy Efficiency Management Plan 
SO2   Sulphur Dioxide 
SOGI  Societies, Organisations, Groups & Individuals 
SOx  Sulphur Oxides 
TEU  Twenty Foot Equivalent 
TOTE  Totem Ocean Trailer Express 
UASC  United Arab Shipping Company 
VOC  Volatile Organic Compound 
WEF  World Economic Forum 
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Introduction 
 
The following section presents the thesis background, research question and aim & research 
contribution.  
 
Background 
 
The global shipping industry transports over 90% of the worlds goods by volume (Yang, 
2017). Compared to other modes of transportation shipping is highly efficient in supporting 
the distribution of large quantities of goods over long distances, crucial in the development of 
an increasingly globalised marketplace. Despite its efficiency, the shipping industry is 
responsible for the release of harmful emissions that accelerate the effect of global warming 
and lead to serious human health and ecological consequences.  
 
In Europe alone, the effects of shipping emissions on human health are linked to 50,000 
premature deaths a year (Transportenvironment.org - Air Pollution from Ships, n.d.); and the 
industry as a whole is responsible for approximately 2.2% of annual CO2 emissions (Imo.org 
- GHG and Air Pollution, n.d.). Studies by the International Maritime Organisation (IMO) 
show that if left unabated, the predicted growth of the global shipping industry will result in a 
50-250% increase in emissions by 2050 (Imo.org - Greenhouse Gas Study, 2014). This 
unsustainable growth would exacerbate the already unacceptable environmental and human 
health consequences resulting from this industry. Increasing global awareness of these issues 
is influencing change at international, national and local levels of society to improve 
environmental performance of shipping.  
 
Shipping firms have a complex variety of technological and operational solutions at their 
disposal in order to meet the tightening environmental restrictions. However, it is not possible 
to account for the variety of technologies adopted and timeliness of firm decision making 
using a purely ‘rational’ frame of reference. Institutional theory offers an alternative 
perspective; considering instead the influence of a firms’ wider institutional environment and 
the social pressures it exerts in shaping a firms’ decision making and organisational 
development.  
 
Shipping’s institutional environment is influenced by a range of different factors. This 
includes regulatory pressures such as the development of emission control areas coercing 
more environmentally sustainable operational practices. It also includes pressures being 
exerted from both within the shipping firms themselves and from external groups such as the 
public and professional bodies. Collectively, these institutional pressures, and others, are 
shaping an institutional environment to which the shipping firms must adapt in order to 
maintain operational legitimacy, influencing the selection of technologies and operational 
practices.  
 
This thesis will seek to investigate the technological and operational decision making of 
shipping firms in reducing their emissions, and how institutional theory can be used to 
explain organisational behaviour.  
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Research Question 
 

1. How are institutional pressures and institutional logics shaping shipping firms’ 
decision making in the selection of emission reducing technologies and operational 
practices? 

 
Aim & Research Contribution 
 
The aim of this research is to contribute to a better understanding of how emission reducing 
technology and operational decisions made by shipping firms can be explained by the 
institutional pressures and institutional logics within the shipping industry. This expands 
upon existing emissions research within shipping which is typically focused on the 
consequences of shipping activities and decision making, as opposed to the drivers of them.   
 
The report starts with a literature review which contextualises some of the major 
environmental and human health consequences of the shipping industry, thereby providing 
motivation for this thesis work. The literature review further explains the regulatory 
environment within this industry, details the technological solutions available for reducing 
emissions and develops a theoretical framework and understanding in order to conduct the 
thesis investigation.  
 
A mixed method approach of online self-completion questionnaires distributed to Svensk 
Sjöfart members, combined with a secondary data analysis of two of the largest container 
shipping companies in the world provide the empirics for investigation. Through an 
abductive strategy iteratively engaging with the theory and empirics (Bryman & Bell, 2015; 
p8), centered around the technological and operational preferences of the shipping 
companies, a best-fit understanding of shipping company decision making from the 
perspective of institutional theory will be established. The results of this are presented in the 
discussion chapter and summarised in the conclusion. The report finishes by presenting 
suggestions for further areas of research. 
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Literature Review 
 
The thesis literature review is broken down into four main areas: 
 

1) Human Health & Environmental Impact; 
2) Regulating Shipping Emissions; 
3) Technical and Operational Solutions; 
4) Theoretical Literature Review. 

 
The purpose of the human health & environmental impact literature review is to create a clear 
and succinct problem statement of the key drivers for reduced airborne emissions within the 
shipping industry. This macro problematisation frames and contextualises the subsequent 
thesis development. 
 
The regulatory literature review provides an overview of the emission regulations and 
initiatives enacted within the shipping industry in order to reduce emissions. The presence of 
both mandatory and voluntary emission targets with varied dates of application creates a 
complex operational environment for shipping operators to navigate.  
 
The purpose of the technical literature review is to provide a high-level overview of the key 
technical and operational solutions available to firms in meeting increasingly stringent 
emission targets.  
 
The final and largest component of the literature review focuses on the theoretical perspective 
of institutional theory, which will be used to analyse the shipping organisations. The purpose 
of this section is to provide the theoretical grounding to support method development and 
analysis of empirics.  
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Human Health & Environmental Impact 
 
Before proceeding to investigate the regulatory restrictions and technical solutions related to 
reducing shipping emissions, it is first important to understand the drivers for change. The 
following section provides on overview of the human health and environmental impact 
related to the emissions from the shipping industry.  
 
The global shipping industry transports over 90% of the worlds goods by volume (Yang, 
2017). Compared to other modes of transportation shipping is considered highly efficient in 
supporting the distribution of large quantities of goods over long distances, crucial in the 
development of an increasingly globalised marketplace. Despite its efficiency, the shipping 
industry is responsible for the release of harmful emissions that accelerate the effect of global 
warming and lead to serious human health and ecological consequences.  
 
Perhaps the most alarming consequence of shipping activities is the release of large quantities 
of greenhouse gas (GHG) emissions which are accelerating the effects of global warming. 
Global warming is recognised as one of the greatest challenges facing the human race (WEF, 
2016). Climate scientists have unequivocally demonstrated the environmental 
unsustainability of current GHG emissions and many sectors of society are being challenged 
with becoming more sustainable; which more recently has included the global shipping 
industry. Due to its international nature and boundary crossing operations, the emissions from 
shipping have thus far remained unallocated to national measures of GHG emissions 
(Transportenvironment.org - CO2 Emissions, 2015). Despite this, a range of measures are 
being implemented, both internationally and locally, to tackle the emission problems.   
 
However, it is important to recognise that shipping activities do not only release harmful 
GHG emissions but are also responsible for the release of toxic compounds causing other 
ecological damage and harm to human health. In Europe alone, the effects of shipping 
emissions on human health are linked to 50,000 premature deaths a year 
(Transportenvironment.org - Air Pollution from Ships, n.d.). The emissions also contribute to 
eutrophication and acidification of the oceans, causing detrimental ecological consequences 
which harm biodiversity and threaten industries such as fishing. With a predicted growth of 
between 50-250% by 2050 (Imo.org - Greenhouse Gas Study, 2014), left unabated, 
increasing global shipping emissions would exacerbate the already unacceptable 
environmental and human health consequences resulting from this industry 
 
In addition to carbon dioxide (CO2), shipping is responsible for the release of large quantities 
of nitrogen oxides (NOx), carbon monoxide (CO), volatile organic compounds (VOC), 
sulphur dioxide (SO2), black carbon (BC) or soot, and particulate organic matter (POM) 
(Eyring et al., 2010). Considered from a global perspective, it is estimated that shipping 
accounts for approximately 2.2% of the global CO2 emitted each year (Imo.org - GHG and 
Air Pollution, n.d.), 15% of global nitrogen oxide (NOx) emissions, and 4-9% of sulphur 
oxide (SOx) emissions (Tzannatos, 2010). This is a significant global contribution which is 
only expected to increase.  
 
To quantify the emissions from another perspective, the amount of SOx released from one 
large container ship has been approximated to be equivalent to the amount of SOx emitted 
from between 19-50 million cars. Using the upper bound value means that approximately 
fifteen of the world’s largest container ships emit an equivalent amount of SOx as the all of 
the world’s 786 million cars. Although the emissions figure could be modified according to a 
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range of different variables, the comparison serves as a useful illustration of the scale of the 
emission problem. (Evans, 2009; Aminoff, 2017) 
 
Non-coastal communities may consider themselves protected from the direct effects of 
shipping emissions due to their in-land location. However, it is not just coastal areas which 
are affected by the emissions from shipping, with inland areas also susceptible to the effects 
of ozone and aerosol precursor emissions and derivatives which can be transported “several 
hundreds of kilometres”. However, the problem is greatest in coastal and harbour areas, with 
approximately 70% of ship emissions occurring within 400km of coastlines, “causing air 
quality problems through the formation of ground-level ozone, sulphur emissions and 
particulate matter in coastal areas and harbours with heavy traffic”. (Eyring et al., 2010). 
 
Ground-level ozone is an often-overlooked environmental phenomenon that is understood to 
have detrimental human health and environmental consequences. Ozone is an unstable 
molecule composed of three oxygen atoms, O3. It is formed naturally from the following 
chemical reaction (Geo.sunysb.edu, 2008): 
 

NO2 + sun light => NO + O 
O + O2 => O3 (ozone) 

 
As identified earlier, the shipping industry is responsible for around 15% of the global NOx 
emissions (Tzannatos, 2010). The industry is therefore a significant contributor to 
anthropocentric ozone formation. Ozone is a powerful irritant which attacks lung tissue 
through oxidation. This can lead to a number of complications such as increased 
susceptibility to respiratory infections, increased risk of asthma attacks and inflammation of 
the lungs and airways, to name a few (Geo.sunysb.edu, 2008). However, ozone not only 
affects humans directly but also indirectly through damage to vegetation and crops for food 
production. Ozone can stunt the growth and productivity of plants, and predictions have been 
made for reduced food production unless air pollution controls are put into place (Reilly et 
al., 2007).   
 
There is a clear and strong environmental and human health case for reducing harmful 
shipping emissions. Despite being a very efficient method for the transport of large volumes 
of goods, shipping is coming under increasing pressure both internationally and nationally to 
improve its environmental performance. The following section reviews the regulatory 
environment of the shipping industry which is seeking to control the level of emissions. 
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Regulating Shipping Emissions 
 
Increased national and international pressure for the regulation and reduction of harmful 
shipping emissions has resulted in the implementation of a range of measures to reduce the 
environmental footprint of current operations. In order to provide a background for 
discussion, an overview of the following regulatory measures will be provided, concluded 
with a summary: 
 

• Emission Control Areas (ECAs) 
o IMO ECAs 
o Additional ECAs 

• Voluntary Emission Reduction Indices 
o Environmental Ship Index (ESI) 
o Energy Efficiency Design Index (EEDI) 

• CO2 Regulation 
o Ship Energy Efficiency Management Plan (SEEMP) 
o Clean Shipping Index (CSI) 
o EU Monitoring, Reporting & Verification (MRV) 

• Summary of Regulating Shipping Emissions 
 
Emission Control Areas 
 
ECAs are physical regulatory sea areas established to control the emission levels from 
shipping. MARPOL (Marine Pollution) 73/78 Annex VI which came into force in May 2005 
to regulate the emissions of air pollutants from ships has led the introduction of these 
regulatory sea areas. Annex VI regulates the emissions of SOx, NOx, deliberate emissions of 
ozone depleting substances, incineration on-board ships and emission of VOCs (Imo.org - Air 
Pollution, n.d.). Annex VI progressively tightens the permissible emission levels for SOx and 
NOx in order to reduce the environmental impact of these airborne compounds. Permissible 
emission levels vary in accordance with the area of operation, with more stringent controls in 
the designated ECAs when compared to global permissible levels. 
 
IMO ECAs 
The IMO is a specialised agency of the United Nations which governs the global shipping 
industry with responsibility for safety and security of shipping as well as reducing shipping 
emissions (Imo.org - About IMO, 2018).  Via MARPOL 73/78 Annex VI, the IMO has 
defined the current special ECAs to include the Baltic Sea, North Sea, North America ECA 
and the United States Caribbean Sea ECA, please see Figure 1.  
 
 
 
 
 
 
 
 
 
 

Figure 1: Current ECAs (Fagerholt et al., 2015 [Edited]) 

SOx – ECA (NOx Tier III – Jan 2021) 
NOx & SOx – ECA (NOx Tier III – Jan 2016) 
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The special ECAs have different enforcement dates from which the emission restrictions have 
become active, please see Table 1. 
 
Table 1: ECA Enforcement (Imo.org - Special Areas Under MARPOL, n.d.; Transportenvironment.org - Air Pollution, n.d.) 

Annex VI: ECAs 
 Special Areas In Effect From 

Baltic Sea (SOx) 19-May-06 
Tier III NOx (Applies to ships built on or after) 01-Jan-21 
North Sea (SOx) 22-Nov-07 
Tier III NOx (Applies to ships built on or after) 01-Jan-21 
North American ECA (SOx and PM) 01-Aug-12 
Tier III NOx (Applies to ships built on or after) 01-Jan-16 
United States Caribbean Sea ECA (SOx and PM) 01-Jan-14 
Tier III NOx (Applies to ships built on or after) 01-Jan-16 

  Despite having different dates of adoption and effect, the permissible equivalent sulphur fuel 
content levels are consistent for all parties and are based on the year of operation. Please see 
Table 2 for a tabulated representation and Figure 2 for a graphical representation of the 
equivalent sulphur fuel content levels. 
 

Table 2: Permissible Equivalent Sulphur Fuel Content Levels by Mass (Imo.org - Sulphur Oxides, n.d.) 

Outside an ECA established to limit 
SOx and particulate matter emissions 

Inside an ECA established to limit 
SOx and particulate matter emissions 

4.50% prior to 1 January 2012 1.50% prior to 1 July 2010 

3.50% on and after 1 January 2012 1.00% on and after 1 July 2010 

0.50% on and after 1 January 2020* 0.10% on and after 1 January 2015 
 
 

 
Figure 2: MARPOL Annex VI Fuel Sulphur Limits (Dieselnet.com, 2016) 

NOx emissions are also regulated via the ECAs. The NOx emission control areas, as shown in 
Figure 1, must comply with emission limits as calculated using Table 3, or shown more 
simplistically in the graphical representation in Figure 3. Shipping in waters outside of an 
ECA requires compliance with Tier II NOx emission levels. 
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Table 3: Engine Nitrogen Oxide Emission Levels (Imo.org - Nitrogen Oxides, n.d. [Modified]) 

Tier Ship construction date on 
or after 

Total weighted cycle emission limit (g/kWh) 
n = engine’s rated speed (rpm) 
n < 130 n = 130 - 1999 n ≥ 2000 

I 01-Jan-00 17 
45·n(-0.2) 

9.8 
e.g., 720 rpm – 12.1 

II 01-Jan-11 14.4 
44·n(-0.23) 

7.7 
e.g., 720 rpm – 9.7 

III 

01/01/2016  
(*01/01/2021 - North Sea, 
Baltic Sea and English 
Channel) 

3.4 
9·n(-0.2) 

2 
e.g., 720 rpm – 2.4 

 
 

 
Figure 3: MARPOL Annex VI Nitrogen Oxide Emission Limits vs Engine Speed (Dieselnet.com, 2016) 

The IMO is the principal organisation governing the global maritime sector and arguably has 
the greatest influence in shaping the regulatory environment of shipping. Through the creation 
of special ECAs the IMO is attempting to coerce improved environmental performance from 
shipping companies to reduce harmful SOx and NOx emissions. Despite representing the 
interests of its 172 members, certain member states and regional bodies have enacted their 
own regulatory ECAs in addition to the ones mandated by the IMO. The following section 
reviews the additional ECAs enacted to the IMO designated areas.  
 
Additional ECAs 
In addition to the IMO ECAs discussed in the preceding section, there have been further sea 
area restrictions imposed by regional bodies and states to control shipping emissions. This 
creates an extra layer of regulation to which shipping companies must adhere to in order to 
remain operationally compliant.  
 
The European Union (EU) has taken an active stance in developing tighter emission controls 
in its waters. The EU Sulphur Directive pre-empted the IMO global sulphur regulations by 
stipulating a maximum 0.5% equivalent sulphur fuel content for ships in all EU waters by 
2020, and a 0.1% limit for fuel used at berth in ports. The directive also restricted the sulphur 
content of passenger ships regularly travelling between EU ports to 1.5% equivalent sulphur 
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fuel level outside of the ECAs. (DNV GL, 2016; LNG Bunkering - Fuel Sulphur Directive, 
n.d.) 
 
In addition to the sulphur content restrictions, scrubber water discharge regulations of the EU 
member states Germany and Belgium, severely restrict the discharge of scrubber water in 
most areas. This greatly affects the potential operation of open loop scrubbers (scrubber 
technology is discussed further in the Technical and Operational Solutions chapter). Other 
EU countries are following suit with regards to scrubber water discharge controls, but the 
implementation of regulation is unlikely to be coordinated centrally from the EU, resulting in 
a more sporadic and phased approach (DNV GL, 2016). 
 
In addition to the EU regulations, Hong Kong has enacted a 0.5% sulphur limit for vessels at 
berth. China has implemented sulphur emission control areas outside of Hong Kong / 
Guanzhou and Shanghai, as well as in the Bohai Sea; initially with a 0.5% sulphur content in 
ports, with the requirement expanding to sea areas from 2019 onwards. Tightening of the 
requirements to 0.1% sulphur content by 2020 is possible and a formal application to the IMO 
for ECA status may be made (DNV GL, 2016). 
 
California, via the California Air Resources Board enforces a 0.1% sulphur limit within 24 
nautical miles of its coast, allowing no other compliance mechanism other than low sulphur 
fuels. A review due in 2018 may conclude that ECA regulations are sufficient (DNV GL, 
2016).  
 
Figure 4 shows the additional Sulphur Emission Control Areas (SECAs) alongside the IMO 
declared zones.  

 
Figure 4: Sulphur Emission Control Area (DNV GL, 2016) 

The additional ECAs extend the influence of the IMO designated zones to coerce more 
environmentally sustainable shipping practices; and represents the interest of national and 
regional bodies in improving environmental performance. Despite not regulating all areas, the 
ECAs will affect a large proportion of the global shipping trade which is destined to take 
place to and from both Europe, North America and parts of China. 
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ECAs are not the only mechanism by which environmental improvement in shipping is being 
sought. Both voluntary and mandatory performance indices and different reporting systems 
are seeking to influence emissions. The next section will review the voluntary emission 
reduction indices being used to encourage more sustainable behaviours.  
 
Voluntary Emission Reduction Indices 
 
Two voluntary emission reduction indices have been created in an attempt to improve the 
environmental performance of shipping operations which includes the monitoring of 
emissions of exhaust gases such as SOx and NOx: 
 

• Clean Ship Index (CSI) 
• Environmental Ship Index (ESI) 

 
An overview of the two indices is provided below. 
 
Clean Shipping Index (CSI) 
The CSI is a voluntary scheme which shipping companies can join in order to assess the 
environmental performance of their ships and fleet. A performance score is provided based on 
assessment against key emission criteria, including exhaust gas emissions, chemicals, water 
and waste. The process is designed to go beyond existing regulations and apply to all shipping 
classes, therefore providing a standard to which different shipping services and companies 
can be compared. This benefits actors within the shipping industry such as cargo owners, 
ports or investors in making decisions. Additionally, it leads to tangible benefits for shipping 
operators who can get reduced Swedish fairway fees for a vessel of certain CSI class (CSI, 
n.d.). 
 
Environmental Ship Index (ESI) 
The ESI is a voluntary scheme established under the World Ports Climate Initiative (WPCI), 
in order to identify ships that have better environmental performance than the current 
emission requirements stipulate. The ESI provides a score based on the levels of SOx and NOx 
emissions from a ship, as well as a reporting mechanism on the GHG emissions. The ESI 
helps to identify well performing ships, enabling port authorities to reward good 
environmental standards, as well as acting as a tool for shipping companies to promote their 
high environmental performance. It is intended that the ESI acts as a tool for meeting 
environmental sustainability goals within shipping (Environmentalshipindex.org, n.d.). 
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CO2 Regulations 
 
Despite not being a focus within this study, the importance of better understanding the 
environmental regulatory context of the shipping industry warrants a brief overview of the 
attempts being taken to reduce CO2 emissions. Because CO2 emissions are directly 
proportional to the amount of fuel being burned by conventionally fuelled vessels, the 
initiatives to reduce GHG emissions centre on improving the efficiency of energy conversion.  
 
Although the international nature of shipping making it difficult to attribute CO2 emissions to 
any one nation, the IMO and EU are making progress on reducing these emissions via 
implementation of the: 
 

• Energy Efficiency Design Index (EEDI) 
• Ship Energy Efficiency Management Plan (SEEMP) 
• EU Monitoring, Reporting & Verification (MRV) 

 
A brief overview of these initiatives will be provided below. 
 
Energy Efficiency Design Index (EEDI) 
The EEDI is a tool developed by the IMO which regulates the energy efficiency levels of new 
build ships per capacity mile for different ship types and size segments. It is intended that it 
will promote innovation and investment in more efficient combustion technologies and ship 
designs to meet the required efficiency levels. The index does not specify how the efficiency 
levels are to be reached, instead focusing on the compliance to the minimum required amount. 
The EEDI levels are progressively tightened every 5 years from 2015 onwards (following an 
initial 2-year phase zero). The EEDI levels are set in units of gram of carbon dioxide per ship 
capacity mile (Imo.org - Energy Efficiency Measures, n.d.). 
 
The EEDI has had efficiency levels set from 2015 onwards in 5 year increments up till 2025. 
The first level sets a 10% improvement from an average emissions baseline between 2000 and 
2010, followed by a 20% improvement relative to the same baseline, and 30% in 2025 
(TradeWinds, 2015, Imo.org - Energy Efficiency Measures, n.d.). The EEDI covers ship types 
which collectively are responsible for 85% of the shipping industries global CO2 emissions 
(Imo.org - Energy Efficiency Measures, n.d.). 
 
Ship Energy Efficiency Management Plan (SEEMP) 
The SEEMP is an operational tool developed by the IMO to assist ship operators in achieving 
improved fuel efficiency through recommended guidelines and practices. Via the SEEMP, an 
Energy Efficiency Operational Indicator (EEOI) is included, which helps the operators to 
monitor performance over time (Imo.org - Energy Efficiency Measures, n.d.). 
 
Initially the SEEMP was a voluntary management tool but became mandatory in 2013 under 
implementation of chapter 4 in MARPOL Annex VI. The mandatory SEEMP requirement 
applies to all ships of 400 gross tonnes or above, whether existing or new, requiring each ship 
to keep a SEEMP onboard. Compliance with the SEEMP requirement is demonstrated via the 
International Energy Efficiency (IEE) certificate (Lloyds Register, 2012). 
 
The SEEMP is operationally focused and is designed to help the ship owner improve the fuel 
efficiency of individual ships, as well as wider fleet operations.  
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EU Monitoring, Reporting & Verification (MRV) 
The EU has implemented legislation which mandates the reporting of CO2 emissions for all 
ships either beginning or ending their voyage in EU or EFTA (Europe Free Trade 
Association) ports. This legislation came into force from July 2015, and applies to all vessels 
over 5000 gross tonnes, with the first monitoring period starting on the 1st of January 2018 
and ending on the 31st of December 2018. Data will be collected per voyage and reported to 
the European Maritime Safety Agency (EMSA) via an independent certified body. The 
intention is that the data collected in 2018 can be used to set targets for carbon emission 
reductions. (TradeWinds, 2015; DNV GL, n.d.). 
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Summary of Regulating Shipping Emissions 
 
The regulatory literature review has provided an overview of the broad range of emission 
regulations and initiatives enacted within the global shipping industry in order to reduce 
emissions. The presence of both mandatory and voluntary emission targets with varied dates 
of application, creates a complex regulatory environment for shipping operators to navigate. 
A key focus of this thesis will be to try and understand how the regulations are shaping 
shipping firm behaviours, using institutional theory as the lens of inquiry. 
 
Through the implementation of the initiatives and regulations to control shipping emissions, 
shipping operators are forced to ensure their fleet remains compliant. One of the problems 
that occurs for shipping operators when doing so is caused by the age profile of the fleet that 
they operate. New build ships can be designed with the latest emission regulations in mind; 
whereas old vessels are likely to require significant modification in order to remain 
operationally compliant. The Technical and Operational Solutions section of the literature 
review details some of the solutions available to the operators when both retro-fitting old 
ships and building new ones.  
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Technological and Operational Solutions 
 
There are a number of different technical and operational solutions shipping companies are 
able to take in order to reduce SOx and NOx emissions in-line with regulations. Due to 
integration effects and technical constraints, some of these solutions are not possible to 
combine together in order to achieve an overall system improvement. The decisions which 
shipping companies face are therefore highly complex, not only from a technical but also 
from a regulatory perspective with complex and ever changing legal context. There are 
therefore many different factors which must be taken into consideration.  
 
In order to better understand the technical and operational options which ship builders and 
shipping companies have in order to meet the required emissions targets, an overview is 
provided below. The overview is broken down into two parts. The first part focuses on the 
technologies and operational practices to reduce SOx emissions, the second part focuses on 
how to reduce NOx emissions.  
 
SOx Reduction 
 
There are a number of different options available for reducing SOx emissions within the 
shipping industry. These can be broken down into two main areas: 
 

1. End-of-pipe abatement technologies; 
2. Fuel selection. 

 
A pictorial representation of the available options for reducing SOx emissions is shown in 
Figure 5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As identified in an article by Brynolf et al, the most logical approach is by avoiding the 
sulphur impurities in the system in the first place by replacing the commonly utilised Heavy 
Fuel Oil (HFO) with a fuel that has lower sulphur content. (Brynolf et al., 2014). This option 
requires little modification to existing vessels but results in significantly increased fuel costs.   

SOx Reduction 

Low Sulphur Fuel (e.g. 
MGO) 

HFO & Scrubber LNG 

(-) High cost compared to HFO 
(-) Fuel availability concerns 
(+) Simple retro-fit to existing 
vessels 
(+) Relatively easy to monitor 
regulatory compliance 

 

(-) Complex system requiring 
maintenance and new 
operational experience 
(-) Open-loop systems 
vulnerable to new regulations 
restricting discharge 
(-) Regulatory compliance 
difficult to monitor 
(+) Continued use of cheap 
HFO 
(+) Scrubbers demonstrated 
financially viable investment 
(+) Tried and tested technology 

 

(-) Difficult to retro-fit 
(-) Fuel availability concerns 
(+) Best environmental option 
(+) Relatively easy to monitor 
regulatory compliance 
(+) Resolves both SOx and NOx 
emissions 
 

 

Figure 5: SOx Reduction Options 
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These higher fuel costs have pushed the development of end-of-pipe abatement technologies 
which enable continued operation using Heavy Fuel Oil (HFO), whilst still complying SOx 
emission restrictions. The end-of-pipe abatement technologies consist of three types of 
scrubber; a wet scrubber, dry scrubber and hybrid scrubber. The scrubber technology either 
absorbs the SOx in water (wet scrubber), or chemically reacts with the SOx via calcium 
hydroxide (dry scrubber) or combines the functionality of both systems (hybrid scrubber) 
(Brynolf et al., 2014). 
 
The following section starts with an overview of the end-of-pipe abatement technologies 
available to reduce SOx emissions, followed by the different fuel choices available to 
shipping operators.  
 
End-of-Pipe Abatement Technologies 
End-of-pipe abatement in shipping refers to technologies designed to remove impurities from 
the exhaust gas emissions (the last stage of the system, or ‘end-of-pipe’), after those 
impurities have already been formed. Such technologies enable shipping operators to 
continue burning HFO as impurities from combustion can be removed. The wet, dry and 
hybrid scrubber technologies will be outlined below to give an understanding of the technical 
options available to shipping operators.  
 
Wet Scrubber 
Wet scrubbers remove SOx impurities from the exhaust gas stream by spraying alkaline 
seawater over the acidic exhaust gas to react with the SOx and thereby reduce SOx emissions. 
Wet scrubbing is made technically possible due to the high alkalinity of sea water which 
neutralises the acidic water from the exhaust emissions containing sulphuric acid. If sea water 
is used, the scrubbers are called open loop scrubbers, with waste water being returned to the 
sea. If fresh water is utilised, this would be as part of a closed loop scrubber, requiring the 
addition of sodium hydroxide to increase the alkalinity of the water (Brynolf et al., 2014). 
 
Open Loop 
An open loop wet scrubber is one that uses the circulation of alkaline seawater to react with 
SOx in the exhaust gas to reduce harmful emissions. It has been commented that “a typical 
wet sea water scrubber uses 45m3 wash-water per MWh, meaning that a typical 10MW 
engine needs 450m3 sea water per hour” (Brynolf et al., 2014). This same article by Brynolf 
et al further comments that using a scrubbing system such as this one has been estimated to 
increase fuel consumption from 1.4% (Hansen, 2012) to around 2-3% (Nepis.epa.gov, 2011).  
 
However, it is not just in the burning of more fuel in which extra CO2 gets released into the 
atmosphere from scrubbing activities, but also from the resulting neutralisation reaction of 
acidic post scrubber treatment water with alkaline seawater, resulting in the release of 
approximately 1.2g CO2 for every 1g SO2 dissolved (Williams, 2010). 
 
Closed Loop 
In a closed loop scrubber freshwater is utilised instead of seawater to remove SOx from the 
exhaust fumes. Because freshwater has a lower ‘buffer capacity’ than seawater (less 
alkaline), sodium hydroxide is added to the system. A small amount of water is discharged as 
part of the closed loop system, this water is treated before being released to sea which a 
residue of sludge which must be stored and treated in ports. It is commented that the 
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additional fuel consumption as part of the closed loop scrubbing system is around 0.5% 
(Brynolf et al., 2014). 
 
Closed loop freshwater scrubbers have had a SOx emission reduction efficiency of up to 97% 
reported (Nepis.epa.gov, 2011). Closed loop scrubbers are deemed beneficial in operating 
environments where the surrounding sea water alkalinity is low, but also in environmentally 
sensitive locations that can be detrimentally impacted by the release of acidic waste water 
from scrubbing (Brynolf et al., 2014). 
 
There are examples within the shipping industry of closed loop scrubber installation. Two 
Scandilines ferries, Berlin and Copenhagen, have a closed loop scrubber system installed to 
clean the exhaust gas fumes. Instead of on-board waste water treatment, an on-land facility 
has been constructed in Gedser harbour. The cleaning facility is called MarinePaq and is 
delivered by Apateq from Luxemburg, in cooperation with a Swedish company called 
Björneman Water. The cleaning facility is housed in two interconnected 40-foot containers 
and is able to clean the waste water to much better levels than can be achieved on-board. 
Despite less stringent environmental requirements for pumping waste water out to sea from 
the ferry, Scandilines have decided to not pump anything out for environmental reasons. By 
treating the waste water on land, it becomes cleaned to a level where it is considered 
‘harmless’ and can therefore be pumped out to the harbour with no consequences (Sjöström, 
2016).  
 
It is interesting to note that Apateq was brought into the marine scrubber cleaning market by 
Björneman Water. Apateq has gained most of its water cleaning expertise from cleaning oil 
water in the US fracking industry. The technological solutions brought into the market for 
maritime transportation are therefore linked into a greater system of interconnected 
industries, such as fracking (Sjöström, 2016). 
 
Hybrid 
Hybrid scrubbers which combine the functionality of an open and closed loop system have 
been developed for the shipping industry. These types of scrubbers are designed to include 
the benefits of a closed loop system for operations in low alkaline for environmentally 
sensitive waters, with an open loop system optimised for sailing on the ocean (Wartsila.com, 
n.d.) 
 
Dry Scrubber 
Dry scrubbers do not require the circulation of water and instead rely upon a chemical 
reaction between the exhaust gases and a filter or reaction bed composed of hydrated lime. 
Calcium sulphate is produced as a result of the chemical reaction between SOx and the lime, 
which is subsequently disposed of on-land as solid waste. In order for the dry scrubber to 
maintain its effectiveness during operations, the waste product from the chemical reaction 
must periodically be replaced by new reactant, requiring additional onboard storage and 
handling. This does however give the advantage of removing overboard discharges (Priebe, 
n.d.). A further advantage of dry scrubber technology is that it doesn’t reduce the exhaust gas 
temperatures, which is favourable for catalyser installation in order to reduce nitrogen oxide 
emissions (Sjöström, 2015). 
 
Dry scrubbing has been used extensively for on-land applications, but installation onboard 
ships introduces size and weight constraints (Brynolf et al., 2014). However, there are 
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examples of dry scrubber installation within the shipping industry, with dry scrubbers 
installed on the forestry ships Cellus and Timbus, that are operating for Södra Cell, as well as 
the Canadian roro-vessel Oceanex Connaigra. Cellus and Timbus each have a lime usage of 
approximately 30 to 40 tonnes per month (Sjöström, 2015).  
 
Fuel Selection 
 
The end-of-pipe abatement technologies discussed in the preceding section enable continued 
use of high sulphur fuels such as HFO whilst still being able to meet SOx emission 
restrictions. However, an alternative choice shipping companies can make is in switching the 
type of fuel being used to an inherently compliant option with lower sulphur content.  
 
There are many different fuel choices available for selection. Three of the major fuels used 
within shipping are described below. This includes: 
 

• Heavy Fuel Oil (HFO) 
• Marine Gas Oil (MGO) 
• Liquefied Natural Gas (LNG) 

 
Heavy Fuel Oil (HFO) and Marine Gas Oil (MGO) 
HFO is the predominant source of fuel used within the shipping industry (Officer of the 
Watch, 2014). It is the heaviest fraction of oil from the distillate column and contains the 
greatest amount of impurities including sulphur. The typical content of sulphur in HFO by 
mass is around 2.6% (Brynolf et al., 2014). This is greater than the permissible limit of 0.1% 
allowed within ECAs and the 0.5% global limit coming into force in 2020. 
 
Because of this potential source of non-compliance, some shipping companies are deciding to 
move from the higher sulphur content HFO, to the lower sulphur content MGO. MGO can be 
refined to have a 0.1% sulphur content by mass, which is within the future global limit of 
0.5% coming into force in 2020, and 0.1% limit in ECAs.  
 
Although less intrusive than installing a scrubber system, it is important to note that the 
switch from HFO to MGO requires maintenance and operation changes to the engines and 
boilers on ships which have been designed to run on HFO. Furthermore, the lower flash 
points and viscosity of the “better” fuels introduce safety concerns which must be managed – 
it is therefore not as easy as simply switching the fuel which is purchased (Aaalborg 
Industries, 2009). 
 
However, the major issue for shipping companies with making the switch from HFO to MGO 
is the significantly increased cost of the fuel. This is what has spurred some operators to 
continue to burn HFO, but with the end-of-pipe abatement technologies discussed earlier to 
bring emissions into line with regulations.  
 
Liquefied Natural Gas (LNG) 
LNG is a potential fuel option within shipping to significantly reduce the levels of SOx and 
NOx emissions. Figures presented by CMA CGM show switching to LNG propulsion in 
shipping instead of burning HFO can lead to a 25% reduction in CO2, 99% reduction in SOx 
emissions, 99% reduction in particulate matter and 85% reduction in NOx emissions from the 
ship (Cma-cgm.com - Corporate Presentation, 2017).  
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The drastic reduction in SOx emissions is due to the very low sulphur content of LNG fuel, 
and the lower operating temperatures of the LNG powered engines results in reduced NOx 
emissions. These are positive effects of making a switch to LNG propulsion. However, LNG 
fuelled ships also release methane due to ‘methane slip’ from the natural gas, and this is 
particularly problematic at low engine loads. This is an important factor to consider when 
assessing the environmental sustainability of fuel selection as methane has a 25 times higher 
Global Warming Potential (GWP) than CO2 over a 100-year period (Solomon et al., 2007; 
Brynolf et al., 2014). 
 
It is important to recognise that the option of LNG typically only applies to new build ships 
specifically designed to operate on this fuel. This is due to the potentially significant system 
configuration changes which would be required to transfer from a conventionally fuelled 
vessel to LNG.  
 
Slow Steaming 
Although not represented in Figure 5, an alternative option for reducing the amount of 
sulphur emissions is through slow steaming. Slow steaming, an operational strategy which 
reduces the average cruise speed of ships, is a measure which shipping companies have 
utilised in response to three issues: “(1) oversupply of shipping capacity, (2) increase of 
bunker price and (3) environmental pressure” (Yin et al., 2013). However, despite offering 
the benefit of a reduction in SOx and CO2 emissions through lower fuel burn, it is likely that 
the primary objective of slow steaming is to reduce operational costs by saving money on 
fuel.   
 
Slow steaming drastically reduces the levels of CO2 and SOx emissions from shipping, with 
fuel consumption proportional to the cube of the vessel speed (Yin et al., 2013). It has been 
found that reducing vessel speed by 10% will decrease emissions by at least 10-15%, but 
with the negative impact of increased shipping times and other additional operating costs 
(Cariou, 2011). It is important to recognise that there is an optimal slow speed for every ship, 
beyond which decreasing the speed will actually increase fuel usage and consequently 
increase CO2 and SOx emissions. This optimum slow speed has to be calculated for each 
specific vessel. 
 
An advantage of slow steaming from an emission reduction perspective is that it is able to be 
implemented directly by shipping operators without the additional cost of installing other 
emissions reducing technologies. However, adoption of this practice is market driven and not 
environmentally driven and is therefore dependent upon the balance of costs the shipping 
operators must consider, such as fuel, freight rates and inventory costs. It has been suggested 
that a minimum bunker fuel price of $350-$400 is required to support slow steaming practice 
in the main container trades. Alternatively, market-based solutions such as tax levies for CO2 
emissions may help to shape environmentally friendly practice within shipping (Cariou, 
2011).  
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NOx Reduction 
 
A pictorial representation of the available NOx reduction techniques is shown in Figure 6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The emission of NOx occurs as a result of introducing nitrogen during the combustion 
process which at high temperatures forms NOx compounds. Switching to MGO fuel as part of 
the SOx reduction measures will only reduce NOx emissions by a few percent, whereas 
switching to LNG can reduce NOx emissions by up to as much as 90% (Brynolf et al., 2014). 
Alternative fuels such as LNG can therefore be a viable option for both reducing SOx and 
NOx emissions.  
 
Alternative methodologies for reducing NOx formation concentrate on reducing the peak 
temperature during combustion, which can be achieved via exhaust gas recirculation or by 
introducing water into the fuel or spraying it directly into the combustion cylinders. However, 
it understood that to reach the Tier III emissions requirements mandated under MARPOL, 
that end of pipe technologies will most likely be required (Brynolf et al., 2014).   
 
Technologies that reduce NOx emissions can be divided into three groups (MAN B&W, 
1996; European Commission and Entec UK Limited, 2005): those that require engine 
modifications (in engine controls), those that are implemented in the fuel or air system (pre-
engine technologies), and those that are on the exhaust system (post-engine technologies). 
Pre-Engine technologies, e.g. include the addition of water to the diesel combustion process, 
which is a promising approach to reduce emissions, primarily NOx. Any method of 
introducing water into the combustion space reduces the formation of NOx by cutting 
temperature peaks in the engine cylinder. Techniques under this category include fuel water 
emulsification, humid air motor, and combustion air saturation system. In engine NOx control 
strategies include aftercooler upgrades, engine derating, injection timing delays, fuel system 
modifications to increase supply pressure and marine gas turbine propulsion. Post-engine 
technologies, e.g. include the selective catalytic reduction (SCR) for NOx controls. (Eyring et 
al., 2010) 
 
One of the most promising technological options available for reducing NOx emissions is via 
SCR, which will be discussed further below.  
 

NOx Reduction 

SCR Engine Modifications LNG 

(-) Ammonia slip 
(-) Ineffective at low 
temperatures 
 (+) Large NOx emission 
reduction 
(+) Enables continued use of 
low and high sulphur fuels 

 

(-) In isolation not expected to 
be able to deliver to 
requirements of Tier 3 NOx 
limits 
 (+) Well understood 
technologies 

 

(-) Difficult to retro-fit 
(-) Fuel availability concerns 
(+) Best environmental option 
(+) Relatively easy to monitor 
regulatory compliance 
(+) Resolves both SOx and NOx 
emissions 

 

Figure 6: NOx Reduction Options 
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Selective Catalytic Reduction (SCR) 
When considering NOx end of pipe abatement technologies, the main option available is via a 
SCR which reduces the NOx content via a forced reaction with a metal catalyst, typically via 
a water solution of urea that includes ammonia. It has been found that the SCR technique can 
reduce NOx emissions by over 90% at operating temperatures of around 3000c. However, 
because of the ammonia content in the urea there is a risk of ammonia slip, which sometimes 
results in the installation of an additional catalyst. Despite this by-product, the release of 
ammonia is currently not regulated under MARPOL Annex VI (Brynolf et al., 2014). 
 
SCR technology has already seen considerable use within shipping, particularly within 
Swedish waters under the incentives of a rebate system for Swedish fairways for ships 
operating with an SCR. It is a proven technology, with over 1000 vessels equipped with the 
SCR system, that has demonstrated compliance with Tier III NOx requirements (Brynolf et 
al., 2014). 
 
However, technical challenges still exist, with the primary issue being that the catalytic 
converter is ineffective at low temperatures caused by engine loads below 25%. This is a 
greater problem for two-stroke engines as opposed to four-stroke engines. One of the 
solutions to this has been to install the SCR system upstream of the turbo where the exhaust 
gas temperatures are higher (Brynolf et al., 2014). 
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Summary of Technical and Operational Solutions 
 
There are wide range of technical and operational solutions available to reduce harmful SOx 
and NOx emissions from shipping. The major options available through fuel changes and 
end-of-pipe abatement technologies have been detailed above. Selection of the optimum 
solution, or combination of solutions, is arguably more complex than what the output from a 
simple cost benefit analysis could yield.  
 
Instead of considering purely technical or financial motivations for selecting one technology 
over another, institutional theory offers an alternative perspective; considering instead the 
influence of a firms’ wider institutional environment and the social pressures it exerts in 
shaping a firms’ decision making and organisational development. 
 
The following section focuses on the theoretical perspective of institutional theory which will 
be used to analyse the shipping organisations. The purpose of this section is to provide the 
theoretical grounding to support method development and analysis of empirics. 
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Theoretical Literature Review 
 
The objective of this thesis is to investigate how institutional pressures are shaping emission 
reducing technology decision within the shipping industry. The preceding sections of this 
thesis have detailed the environmental consequences of shipping, the regulatory context and 
the technological solutions available to operators. The next logical step is to explore the 
institutional theory which will be used to critically analyse the research data and draw 
conclusions.  
 
However, before delving into the details of institutional theory and how it can be applied to 
the development of this thesis; a placement of this theory in relation other shipping emission 
work is made in the following research roadmap. 
 
Research Roadmap 
 
The roadmap shown in Figure 7 highlights the major areas of research associated with 
shipping industry emissions. 
 

 
Figure 7: Theoretical Road Map 

Environmental research is unsurprisingly the dominant domain of shipping industry 
investigations related to emissions. Researchers attempt to measure and predict the current 
and future emissions from shipping. Scenario modelling is used in attempt to understand the 
environmental consequences of different shipping industry development trajectories, and 
there is a significant amount of work linking shipping emissions with air quality and human 
health consequences. Environmental research uses traditional scientific methods in an attempt 
to better understand the impacts of emissions, often seeking to quantify effects.  
 
The second largest body of work related to shipping emissions is technological research. 
Researchers attempt to quantify the performance of different technological solutions for 
reducing emissions from both cost and emission perspectives. Arguments are produced for 
the adoption of different technical solutions based on rational frames of reference using 
approaches such cost-benefit analyses. The acceptability of different solutions are also 
qualified based on their ability to ensure regulatory compliance. In summary, technical 

Environmental Research
• Emission Measurement
• Emission Predictions
• Emission Scenarios
• Air Quality & Human Health

Technological Research
• Engineering Solutions
• Technical Performance
• Regulatory Compliance
• Cost Modelling & Optimisation

Decision Making Research
1. Rational – Strategic Management, Supply Chain Management, Resource Management 
2. Non-Rational - Institutional Theory
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research adopts a rational frame of reference to assist shipping industry decision makers in 
optimising their operations in order to remain compliant with emission regulations. 
 
Less attention has been paid to the decision-making processes within shipping emissions 
research. Arguably, there are two main perspectives to consider: rational and non-rational. 
The rational perspective is inherently assumed through the work of researchers involved with 
environmental and technological work. Rationality is embodied in research disciplines such 
as strategic management, supply chain management and resource management which assume 
that informed actors will make rational decisions to achieve optimum business solutions.  
However, non-rational perspectives such as institutional theory and how they can be used to 
explain organisational behaviour have not been widely considered within shipping industry 
emission work.   
 
By choosing to investigate shipping company decision making from the non-rational 
perspective of institutional theory; both heterogeneity and homogeneity in adoption of 
emission reducing technologies may be possible to explain. However, it is important to 
recognise that institutional theory is only one investigative lens to gain a better understanding 
of organisational behaviour. It is possible that alternative theoretical perspectives can be used 
to better effect in understanding shipping industry behaviour in relation to emissions. 
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Institutional Theory 
 
Institutional theory has long history of development and application within the social 
sciences. Despite continued revision and development, a central premise to this theory is the 
recognition that organisations exist within a wider institutional field and are not isolated 
bodies acting with perfect rationality. The institutional field exerts pressures which shape the 
behaviours and rationality of the constituent organisations in their pursuit of increased 
legitimacy. This organisational behaviour leads to institutional isomorphism and therefore 
increased homogeneity.  
 
Despite representing an overarching consensus in this high-level summary of institutional 
theory, scholars are continually challenging the understanding and development various 
theoretical aspects such as the rationality and agency of actors, the non-static nature of 
institutional fields and explanations for organisational heterogeneity. The literature review 
will attempt to navigate these key developments to institutional theory, beginning with the 
work of DiMaggio and Powell, 1983 on isomorphism; widely considered seminal to the 
introduction of the sociological perspective of institutional theory, or neo-institutionalism.  
 
Neatly summarising the advent of neo-institutionalism is an extract from the article 
Institutional Logics by Thornton & Ocasio, stating that neo-institutionalism signalled a 
rejection of “rationality as an explanation for organisational structure, and an emphasis on 
legitimacy rather than efficiency as an explanation for the success and survival of 
organisations” (Thornton & Ocasio, 2008). It is this perspective which the thesis seeks to 
explore, shifting the focus from only considering technical or economic rationality in 
shipping company behaviour, to also including the effects of the institutional environment.  
 
In order to assist the reader, the collection of institutional literature reviewed is shown in 
Table 4. The table chronologically lists the reviewed articles, with comments included for a 
number of the key concepts extracted from each. Please note that despite referring to all the 
works in Table 4, the literature review places specific emphasis on the contributions from: 
DiMaggio & Powell, 1983; Oliver, 1991; Thornton & Ocasio, 2008; Deephouse et al, 2017; 
and Wooten & Hoffman, 2017; all significant in the development of institutional theory. The 
remaining articles provide insights which help to contextualise the theoretical developments 
made by, amongst others, the aforementioned authors as well as shaping the thesis 
development. 
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Table 4: Theoretical Literature Review 

Author, 
Year Title Key Concepts 

DiMaggio 
& Powell, 

1983 
The Iron Cage Revisited 

• Homogeneity through isomorphism. 
• Organisations strive for legitimacy. 
• Competitive & Institutional isomorphism. 
• Institutional Isomorphism - coercive, mimetic & normative. 

Oliver, 
1991 

Strategic Responses to 
Institutional Processes 

• Recognises agency and self-interests of actors in responding to 
the institutional environment.  

• Combines elements of resource dependence theory with 
institutional theory. 

• Provides framework for strategic responses, and the conditions 
increasing likelihood of selection. 

Clemens & 
Douglas, 

2005 

Understanding strategic 
responses to in institutional 
pressures 

• Tests strategic response framework developed by Oliver in the 
steel industry. 

• Suggested to use separate lenses for institutions and 
organisations. 

Thornton & 
Ocasio, 

2008 
Institutional Logics 

• Institutional logics - agents respond rationally to institutional 
pressures & in the process shape and change them. 

• Embedded agency - defined by prevailing institutional logics. 
• 'Non-rationality' becomes 'rational' when considering embedded 

agency. 

Lai et al, 
2011 

Green shipping practices in the 
shipping industry: 
Conceptualisation, adoption, and 
implications 

• Consider why shipping firms adopt green practices - institutional 
forces. 

• Develop conceptual framework - 6 dimensions of green shipping 
practice. 

Lun et al, 
2013 

Green shipping practices and 
firm performance 

• Test 6 dimensions of green shipping practice by Lai et al, 2011.  
• Shipping Equipment (SE) dimension performed badly - links to 

thesis seeking to investigate emission reducing technologies. 

Lee & 
Lounsbury, 

2015 

Filtering institutional logics: 
Community logic variation and 
differential responses to the 
institutional complexity of toxic 
waste 

• Consider institutional heterogeneity as opposed to homogeneity. 
• Investigate geographically separated community logics and 

relationship to environmental performance of different US 
industrial facilities. 

Yuen et al, 
2017 

Antecedents and outcomes of 
sustainable shipping practices: 
The integration of stakeholder 
and behavioural theories 

• Integrates aspects of institutional theory in reviewing stakeholder 
pressures for adoption of sustainable shipping practices. 

• Provides overview of sustainability in shipping. 

Yang, 2017 

An analysis of institutional 
pressures, green supply chain 
management, and green 
performance in the container 
shipping context 

• Investigate institutional pressures - influence in shaping Green 
Shipping Practices. 

• Assume passive actors acting under institutional pressure - 
limited agency & self-interest. 

Carvalho et 
al, 2017 

The role and contributions of 
sociological institutional theory 
to the socio-technical approach to 
innovation theory 

• Explains diffusion of innovations through the lens of institutional 
theory - focus on gaining legitimacy before successful diffusion.  

Linder, 
2017 

Explaining shipping company 
participation in voluntary vessel 
emission reduction programs 

• Uses institutional theory to explain voluntary programme 
participation. 

• Non-economic drivers for participation were most important. 
• Voluntary programmes successful in reducing emissions. 

Deephouse, 
Bundy, 
Tost & 

Suchman, 
2017 

Organisational Legitimacy: Six 
Key Questions 

• Legitimacy central to institutional theory. 
• Describe development of concept and provides updated 

definition. 
• Legitimacy not static - to be managed. 

Wooten & 
Hoffman, 

2017 

Organisational Fields: Past, 
Present and Future 

• Organisational fields central to institutional theory. 
• Define bounds of institutional theory. 
• Organisational field not static or theoretically distinct concept 

from organisations - dynamic interplay. 
Höllerer, 

Walgenbac
h & Drori, 

2017 

The Consequences of 
Globalisation for Institutions and 
Organisations 

• Glocalisation' and international firms.  
• Considers simultaneous local and global status of firms. 
• (International shipping - locally operated, globally orientated) 
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Isomorphism 
 
In their seminal work The Iron Cage Revisited, Paul DiMaggio and Walter Powell posit that 
competitive and institutional pressures exert a homogenising isomorphic effect on 
organisations within an institutional field as they strive for increased legitimacy. According 
to their view of institutional theory, once an organisational field is established it becomes 
more homogenous due to forces which constrain and shape similar outcomes. This includes 
the implementation of innovations, which initially provide competitive advantage or 
improved performance, but as the innovation diffuses it transforms into the embodiment of 
legitimacy as the established norm (Meyer and Rowan, 1977; DiMaggio and Powell, 1983). 
 
It is recognised that the pursuit and attainment of organisational legitimacy does not 
necessarily result in efficient outcomes. Structural changes, such as those resulting from 
increased bureaucratisation of organisations lead to similarity “through individual efforts to 
deal rationally with uncertainty and constraint” but may prove more efficient for some 
organisations than others (DiMaggio and Powell, 1983).  
 
A central concept to institutional theory is the organisational field. DiMaggio and Powell 
define this as constituting “a recognised area of institutional life”, such as that of the shipping 
industry. This would not merely include the shipping companies, their suppliers and 
customers, but fundamentally the “totality of relevant actors” (DiMaggio and Powell, 1983). 
As we shall see further into the literature review, their definition of an organisational field 
has subsequently been criticised for its static nature; inadequately representing the opposing 
dyadic of organisations shaping fields. 
 
Despite considering organisations to be fundamentally passive agents under the structural 
influences of the organisational field, DiMaggio and Powell do comment that “older, larger 
organisations reach a point where they can dominate their environments rather than adjust to 
them” (DiMaggio and Powell, 1983). As we shall see later, this perspective is subsequently 
developed by Oliver, 1991; where she represents the agency and self-seeking interest of all 
organisations in shaping their strategic responses to institutional processes. 
 
Returning to isomorphism, DiMaggio and Powell propose two types of homogenising 
isomorphic effects: competitive and institutional isomorphism. Competitive isomorphism 
assumes “system rationality that emphasises market competition, niche change and fitness 
measures”. It is proposed that this view of isomorphism can be used to explain the early 
adoption of innovations in an institutional environment with open competition (DiMaggio 
and Powell, 1983).     
 
Institutional isomorphism is proposed as the additional homogenising effect which recognises 
that organisations are not just competing “for resources and customers, but for political 
power and institutional legitimacy, for social as well as economic fitness” (DiMaggio and 
Powell, 1983). It is this development which delineates neo-institutionalism from the previous 
theoretical developments, now accounting for the sociological aspects which play an 
important role in shaping organisational development.  
 
There are three mechanisms which have been identified by DiMaggio and Powell as being 
the forces for institutional isomorphism; coercive, mimetic and normative. It is commented 
that the three different forces are not always distinct and may have overlap when being used 
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to explain certain phenomena (DiMaggio and Powell, 1983). The three different mechanisms 
are outlined below. 
 
Coercive Isomorphism 
DiMaggio and Powell define coercive isomorphism as resulting “from both formal and 
informal pressures exerted on organisations by other organisations upon which they are 
dependant and by cultural expectations in the society within which organisations function.” 
(DiMaggio and Powell, 1983). The most direct connection to the shipping industry is the 
implementation of emission regulations by international and national bodies which force 
shipping companies to adopt certain practices.  
 
As described by Chung-Shan Yang in research investigating institutional pressures and green 
supply chain management, the coercive pressure of regulations is seen as one of the main 
factors leading to environmental improvement of firms. Non-compliance would risk losing 
legitimacy in this institutional environment, as well as the more tangible threats of penalties 
(Yang, 2017). Another coercive force within shipping is the pressure exerted by key 
customers to adopt green practices, such as that by Walmart which has forced its shipping 
logistics operators to adopt sustainable packaging (Lai et al., 2011).  
 
An interesting perspective to consider with regards to coercive isomorphism is that mandated 
requirements to meet emission regulations within the shipping industry may be altering the 
organisational structure of the shipping companies to include job positions such as 
environmental compliance managers. This has the potential to result in an environmental 
multiplier effect, with staff becoming “involved in the advocacy for their functions that can 
alter power relations within organisations over the long run” (DiMaggio and Powell, 1983).      
 
Mimetic Isomorphism 
Mimetic isomorphism refers to both the intentional and unintentional imitation of 
organisations to replicate others within their field. One of the drivers for this mimetic 
behaviour is uncertainty. “When organisational technologies are poorly understood, when 
goals are ambiguous, or when the environment creates symbolic uncertainty, organisations 
may model themselves on other organisations” (DiMaggio and Powell, 1983). This mimetic 
behaviour has the potential to yield solutions and reduce the risk of competitive disadvantage.  
 
Factors which lead to mimetic isomorphism include employee turnover and transfer, board 
members who occupy positions within multiple companies within an industry as well as 
shared suppliers offering standardised solutions. It is also common for large organisations to 
use similar consulting firms who by virtue of their own institutional isomorphism and lack of 
diversity will be propagating solutions that lead to mimetic behaviour. The quest for 
organisational legitimacy also leads organisations to model themselves on other organisations 
within their field which they consider to be successful (DiMaggio and Powell, 1983). 
 
Normative Isomorphism    
Normative isomorphism stems primarily from professionalization. DiMaggio and Powell 
define professionalization as “the collective struggle of members of an occupation to define 
the conditions and methods of their work, to control the production of producers, and to 
establish a cognitive base and legitimation for their occupational autonomy” (DiMaggio and 
Powell, 1983). 
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Professionalization has two distinct aspects which leads to normative isomorphism. 
Professionals have a shared higher education background providing cognitive legitimacy, and 
they often exist as members of shared professional networks and institutions which propagate 
a shared vision and pattern of behaviour for that professional occupation. This standardisation 
of professionals creates an interchangeable pool of individuals that contribute to the mimetic 
isomorphism in employee transfers within an industry (DiMaggio and Powell, 1983).    
 
Normative pressures can be exerted by external stakeholders through professional networks 
and groups. As Yang writes, environmental professional groups have played an increasingly 
significant role in shaping environmentally friendly behaviour of shipping companies, 
pressurising them to adopt Green Supply Chain Management (GSCM) practices (Yang, 
2017). 
 
As previously mentioned, institutional isomorphism does not necessarily lead to increased 
internal organisational efficiency. Instead, isomorphic changes can produce less internally 
efficient organisations that more effectively interact with external organisations, perhaps due 
to shared administrative procedures, legitimate and reputable status and professionally 
recognised and certified employment that eases recruitment (DiMaggio and Powell, 1983). 
 
Predictors of Isomorphic Change 
DiMaggio and Powell provide some predictors of isomorphic change. The purpose of these 
predictors is to attribute the likelihood of isomorphic change within an organisation based on 
the institutional field. With the shipping industry in mind, there are a couple of useful 
hypotheses they make which are relevant to the development of this thesis.  
 
Hypothesis 1: “The more uncertain the relationship between means and ends the greater the 
extent to which an organisation will model itself after organisations it perceives to be 
successful”. This hypothesis posits that the “organisations which lack well defined 
technologies will import institutionalised rules and practices” (DiMaggio and Powell, 1983). 
With unclear understanding of the optimum technological solutions for meeting emission 
regulations, organisations within the shipping industry are, according to this hypothesis, more 
likely to model themselves on other organisations perceived to be successful.   
 
Hypothesis 2: “The greater the extent to which the organisations in a field transact with 
agencies of the state, the greater the extent isomorphism in the field as a whole” (DiMaggio 
and Powell, 1983). According to this hypothesis, the shipping industry which is heavily 
subjected to the coercive effects of state regulations will be shaped isomorphically. 
 
Hypothesis 3: “The greater the extent to which technologies are uncertain or goals are 
ambiguous within a field, the greater the rate of isomorphic change” (DiMaggio and Powell, 
1983). This hypothesis links to the first one, with organisations reducing the risk of 
competitive disadvantage by imitating perceived successful organisations within their field. 
Within shipping, both the technologies to reduce harmful emissions and continual 
development of regulation to meet environmental goals raises the levels of uncertainty. 
Therefore, one could expect a high level of isomorphism within this industry.  
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Strategic Responses 
 
Christine Oliver in her work on Strategic Responses to Institutional Processes, presents a 
significant development to the institutional theory as previously developed by DiMaggio and 
Powell; recognising that organisations have self-seeking interest and agency in shaping 
responses to institutional pressures. Her criticism of institutional theory, despite considering 
the effects of the institutional environment on decision making, is that it focuses on 
“conformity rather than resistance, passivity rather than activeness, and pre-conscious 
acceptance rather than political manipulation in response to external pressures and 
expectations” (Oliver, 1991). Her argument is therefore that institutional theory has portrayed 
organisations to be overly passive agents seeking conformity, then what a more accurate 
reflection of organisational reality would yield.  
 
As a result of this, Oliver theorises a framework of organisational strategic responses to 
institutional pressures on a scale ranging from passive conformity to active resistance; with 
guidance on the institutional conditions which are more likely to favour one response over 
another (Oliver, 1991). It could be argued that this shifts the institutional analysis from a field 
level focus as in DiMaggio and Powell, to an organisational level which is better able to 
account for both homogeneity and heterogeneity within the institutional field.  
 
Strategic Response Strategies 
The strategic responses which were proposed by Oliver to better reflect the agency and self-
interest seeking behaviours of organisations are: acquiescence, compromise, avoidance, 
defiance and manipulation; please see Table 5. Acquiescence is the default position of 
institutionalism, with the other four strategies reflecting the alternative approaches which 
organisations may take (Oliver, 1991). 

Table 5: Strategic Responses to Institutional Pressures (Oliver, 1991; Clemens and Douglas, 2005) 

 

Strategies Tactics Examples 
Examples from Clemens and Douglas Steel Industry Study 

(Clemens and Douglas, 2005) 

Acquiescence 

Habit Following invisible, taken-for-granted norms Firms decide to follow the letter and the rule of local, state and 

federal requirements. They also consider following the international 

guidelines. 

Imitate Mimicking institutional models 

Comply Obeying rules and accepting norms 

Compromise 

Balance Balancing the expectations of multiple constituents Firms negotiate with their regulators to obtain a mutually agreeable 

solution that meets the intent of the regulation at a reduced cost to 

the firm.  

Pacify Placating and accommodating institutional elements 

Bargain Negotiating with institutional stakeholders 

Avoidance 

Conceal Disguising nonconformity Firms decide that the possibility of the cost of responding to the 

potential environmental problem is not worth the cost. Therefore, 

the firms decide not to install necessary monitoring equipment to 

detect radioactive contamination in their incoming shipments.  

Buffer Loosening institutional attachments 

Escape Changing goals, activities, or domains 

Defiance 

Dismiss Ignoring explicit norms and values Firms decide that the regulators do not have the resources or 

political might to enforce the regulations. Firms deal with requests 

through attorneys. Eventually, the firms' attorney may have to battle 

with the regulators' attorney.  

Challenge Contesting rules and requirements 

Attack Assaulting the sources on institutional pressures 

Manipulation 

Co-opt Importing influential constituents Firms try to influence the letter of the law. They may do this in an 

open manner directly with the regulators, or even the legislators that 

drafted the laws that the regulators enforce. One option is for the 

firms to attempt to influence regulation by asking their shareholders 

to contact their legislators concerning their interest.  

Influence Shaping values and criteria 

Control Dominating institutional constituents and processes 
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Table 5 is sourced from an article by Clemens and Douglas on Understanding strategic 
responses to institutional pressures. In this article the researchers test the theoretical work by 
Oliver through empirically evaluating the framework of strategic responses to institutional 
pressures within the steel industry relating to radioactive contamination of scrap steel. Apart 
from confirming supportability for the framework, a key finding from the study was that 
firms who had a more cooperative stance with others in their industry “favoured less active 
firm strategies and were less inclined to engage in the actively resistant strategies of 
avoidance and defiance” (Clemens and Douglas, 2005). This will be an interesting 
observation to use in analysis of the shipping industry responses to institutional pressures.  
 
The five strategic responses proposed by Oliver are outlined below. 
 
Acquiescence is the most common strategic response of organisations to institutional 
pressures. However, Oliver proposes that this may take three different forms; habit, imitation 
and compliance. Habit is common response where institutional norms have come to be 
accepted as a social fact and therefore escape scrutiny or strategic reflection. Typical habitual 
actions and practices would be “historically repeated, customary, conventional, or taken-for-
granted”; an example of this would be the typical organisational line management structure. 
Imitation reflects the mimetic isomorphism response, with organisations responding to 
institutional pressures in a similar way to those organisations around them, particularly in 
times of uncertainty. Compliance is defined as the “conscious obedience to or incorporation 
of values, norms, or institutional requirements”. This response is considered to be more 
active than the other two within acquiescence and will be used by organisations for 
legitimacy and self-serving benefits (Oliver, 1991). 
 
Compromise recognises that that the strategic response of acquiescence, despite enhancing 
legitimacy, would produce unfavourable outcomes for the organisation which has self-
interest. The compromise response is more likely in situations where there are conflicting 
institutional pressures on the organisation, such as the profit seeking motives of shareholders 
versus the corporate social responsibility demands of the public. The three levels of 
compromise strategic response are; balance, pacify and bargain. Balance is a tactic utilised in 
order to accommodate “multiple constituent demands in response to institutional pressures 
and expectations”. Instead of favouring one party at the expense of another, it may prove 
tactically beneficial to meet some of the demands of each interest. Pacifying recognises that 
firms might exhibit small levels of resistance to institutional pressures, but in a way which 
seeks to appease the institutional source to avoid losing legitimacy. Therefore, the 
organisation will typically meet the minimum requirement of the institutional pressure, and 
perhaps remodel activities in an attempt to gain favour. Bargaining is a more active tactical 
response within compromise and recognises that the firm might wish to negotiate in order 
shape their institutional environment according to their self-interest (Oliver, 1991).   
 
Avoidance is defined by Oliver as the “attempt to preclude the necessity of conformity”. 
Three tactics are provided for avoidance: conceal, buffer and escape. Concealment tactics are 
used to provide the illusion of conformity by performing certain activities which could be 
regarded as “window dressing”, such as public relations campaigns which project an image 
of conformity. An interesting aspect of concealment, is that if used successfully it can 
provide the same levels of legitimacy as acquiescence. Buffering is a tactic which reduces the 
“extent to which it is externally inspected, scrutinized, or evaluated by partially detaching or 
decoupling its technical activities from external contact”. This can result in the benefit of 
increased independence and improved efficiency. Escape is a tactic used to exit the 
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institutional domain in which unfavourable pressure is being exerted. A pertinent example 
provided by Oliver refers to emissions regulations in a certain area, which if deemed too 
stringent to operate in, could lead to the firm escaping the area of jurisdiction and operating at 
an alternative location (Oliver, 1991).   Perhaps this will be a finding from this thesis study, 
with shipping companies restricting their areas of operations to escape the jurisdiction of 
ECAs.  
 
Defiance demonstrates a greater resistance to institutional pressures than the previous 
responses. It is characterised by three different tactics: dismiss, challenge and attack. Dismiss 
can be used by firms to ignore institutional pressures and is most likely to be used when the 
penalties for non-conformance and likelihood of enforcement is low. Challenge is an 
offensive tactic utilised by firms to counter the institutional pressures for conformance and is 
more likely to be utilised by organisations when the outcome of their challenge can 
demonstrate “organizational probity or rationality”. Attack signals a greater level of 
“intensity and aggressiveness of the organisation’s active departure from institutional 
pressures and expectations”. This tactic may be used by firms when they face criticism or 
penalties which they believe are unjust or are particularly damaging to their business, 
resulting in an attacking response in order to defend their “rights, privileges, or autonomy” 
(Oliver, 1991).    
 
Manipulation is the final strategic response provided in Oliver’s framework. This is the most 
active response to institutional pressures because “it is intended to actively change or exert 
power over the content of the expectations themselves or the sources that seek to express or 
enforce them”. Oliver defines manipulation to be “the purposeful and opportunistic attempt to 
co-opt, influence, or control pressures and evaluations”. Co-opt may be used to increase the 
legitimacy of a firm by ‘buying-in’ to other sources of legitimacy which can enhance its own. 
For example, to improve their environmental credentials and legitimacy, a shipping firm may 
to develop an institutional tie to a wildlife conservation fund, thereby neutralising the effects 
of opposition. Influence tactics are used to shape institutional values and beliefs which are 
open to “strategic reinterpretation and manipulation”. Controlling tactics are used to 
“establish power and dominance over the external constituents that are applying pressure on 
the organisation”. Controlling tactics are more likely when there is a power imbalance 
favouring the strength of the firm versus the opposing interest which can therefore be more 
easily controlled (Oliver, 1991).  
 
A reflection on the specific choice of term “manipulation” implies an overly negative 
connotation of unfairness in shaping or controlling the institutional pressures. Oliver does not 
imply ‘unfairness’ in her description of the term, but it is important to recognise that this 
strategic response can also be used positively.      
 
An illustrative example of this is shown in research conducted by Alison Linder on 
Explaining shipping company participation in voluntary vessel emission reduction programs. 
The research found that “external pressures such as community concerns about emissions and 
regulatory threats are important to motivating voluntary behaviour and may even be more 
important than financial incentives” (Linder, 2017). 
 
Firms which adopted and complied with the voluntary programme were surveyed on their 
reasons for participation; “cleaning the air” was ranked the most important and the least 
important “wanted financial benefit”. Institutional pressures helped to shape the firm 
responses, through interaction with organisational groups such as the port authorities and 
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local communities. By complying with the voluntary programme harmful emissions were 
reduced by around 50%, strengthening the shipping firms’ ‘social license to operate’ (Linder, 
2017).  
 
Adopting and complying with the voluntary programme could be interpreted to fit within the 
‘manipulation’ strategic response category. Through compliance, the shipping companies 
were able to opportunistically influence external pressures from the public and regulatory 
bodies, and ‘buy-in’ to a source of legitimacy. The outcome from most, if not all of these 
stakeholders’ perspectives would likely be considered positive, illustrating the potential non-
negative impact of a manipulation strategy. 
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Legitimacy 
 
Legitimacy is a key component of institutional theory. More specifically, organisational 
legitimacy is one branch considered within institutionalism, but the updated definition 
provided by Deephouse, Bundy, Tost & Suchman in the academic chapter Organisational 
Legitimacy: Six Key Questions, can also be extended to other levels of institutional analysis. 
Based on the contributions from leading theorists within institutionalism, they define 
organisational legitimacy as the “perceived appropriateness of an organisation to a social 
system in terms of rules, values, norms, and definitions”. The inclusion of rules, values, 
norms and definitions refers to “regulatory, pragmatic, moral and cultural-cognitive criteria 
or dimensions for evaluating legitimacy” (Deephouse, Bundy, Tost & Suchman, 2017). 
 
Deephouse et al define four different states of legitimacy, referred to as accepted, proper, 
debated and illegitimate. Accepted refers to a “taken-for-grantedness” legitimacy, whereas 
proper is recommend as a descriptive state of legitimacy where this has been achieved more 
deliberately. A more generic cover term for both of these descriptions is ‘appropriate’ – 
reflecting the likely combination of both accepted and proper within an organisational field. 
Debated reflects disagreement between stakeholders of a social system on the level of 
organisational legitimacy; and illegitimate is a consensual agreement that the level of 
legitimacy is not appropriately sufficient to satisfy the social order. However, in general 
terms, it is worth noting that the legitimacy of “most organisations are accepted, having been 
deemed proper and appropriate in the past and become taken-for-granted” (Deephouse, 
Bundy, Tost & Suchman, 2017). 
 
The importance of organisational legitimacy lies in its power to enable market access. It has 
the ability to provide competitive advantage and improves survival rates of organisations. 
Increased legitimacy could therefore be considered as a strategic goal, able to enhance the 
performance of organisations and enable greater freedom in the pursuit of resources and 
strategic choice (Deephouse, Bundy, Tost & Suchman, 2017). 
 
The legitimacy of an organisation is assessed by sources within an organisational field 
according to a set of criteria. The criteria have been defined to include: regulatory, pragmatic, 
moral and cultural-cognitive. However, it is stressed that establishing a precise definition of 
these four criteria will yield little benefit, with the four components typically demonstrating 
significant overlap when analysing organisational environments (Deephouse, Bundy, Tost & 
Suchman, 2017). 
 
Instead of the static version of legitimacy described by DiMaggio and Powell, it is now 
viewed as a fluid state that organisations should seek to manage in order to remain legitimate. 
Different orders of legitimacy have been identified, and there is the possibility for different 
stakeholders within the same institutional field to assign different levels of legitimacy 
dependent upon their social criteria and values. Managing these conflicting priorities links 
into the strategic response framework prescribed by Oliver. (Deephouse, Bundy, Tost & 
Suchman, 2017).     
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Organisational Field 
 
Melissa Wooten and Andrew J Hoffman focus on one of the other central concepts of 
institutional theory, organisational fields, in their article Organizational Fields: Past, Present 
and Future (Wooten & Hoffman, 2017). Prior to organisational fields, an ‘industry’ level 
analysis was typically utilised. However, this perspective does not fully encompass the 
institutional effects which organisations experience, excluding agencies such as “professional 
and trade association, regulators, the media and the state”. Understanding that the 
organisational field is the appropriate level of analysis is recognised as “a crucially important 
and distinctive feature of institutional theorising” (Greenwood, Oliver, Lawrence & Meyer, 
2017; p3). 
 
Institutional theory, despite growing popularity, has struggled to clearly define the bounds of 
its own application with many different academic areas adopting and shaping the theory for 
their own specific purposes. However, common to all applications is the understanding that 
the complexity of social processes requires consideration of the wider institutional 
environment, as opposed to considering the acting body in isolation (Wooten & Hoffman, 
2017). This perspective concurs with the of DiMaggio and Powell’s earlier theorising in the 
1980’s.  
 
The external institutional environment pressures the acting body to act in accordance with the 
“regulative, normative, and cultural-cognitive systems that provide meaning for 
organisations”. Action is therefore “not a choice among unlimited possibilities but rather 
among a narrowly defined set of legitimate options” (Wooten & Hoffman, 2017).   
 
The construct of organisational field is central to institutional theory and has been defined as 
“a community of organisations that partakes of a common meaning system and whose 
participants interact more frequently and fatefully with one another than with actors outside 
the field” (Scott, 1995). This organisational field can encompass a wide range of 
stakeholders, who can be anyone that “imposes a coercive, normative or mimetic influence 
on the organisation” (Wooten & Hoffman, 2017).  
 
According to early neo-institutionalism, “the behaviour of organisations within fields was 
said to be guided by institutions: the cultural-cognitive, normative and regulative structures 
that provided stability and collective meaning to social behaviour” (Wooten & Hoffman, 
2017). However, early neo-institutional theory was criticised by scholars for focusing too 
heavily on the homogeneity of organisations through isomorphism and propagating a view 
that the theory embodied “stability and inertia” (Wooten & Hoffman, 2017).  As a result, 
developments to the theory expanded focus and understanding of agency and self-interest, 
and as discussed earlier with reference to the work of Oliver, how organisations can 
strategically respond to institutional pressures (Wooten & Hoffman, 2017).  
 
In other words, early neo-institutionalisms’ focus on isomorphism was criticised because it 
overlooked the ability of the organisational field itself to be subject to change. Subsequent 
work by the likes of Oliver also neglected to consider the impact of the organisational field in 
shaping the values and decision making of organisations, considering merely ‘pressures’. The 
more modern perspectives of institutional theory have focused on the mechanism of change 
shaping both homogeneity and heterogeneity between actors in the institutional field (Wooten 
& Hoffman, 2017). 
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Institutional Logics 
 
A relatively recent development to institutional theory is captured in the article on 
Institutional Logics by Patricia Thornton and William Ocasio. Prior to the perspective of 
institutional logics, the focus of institutional theory was on the effects of structural 
isomorphism in shaping organisations. The institutional logics perspective drops the focus on 
structural isomorphism and shifts this to the effects of differentiated institutional logics in 
shaping the behaviours of individuals and organisations within an institutional field. This 
perspective connects the macro and micro perspectives of institutional theory, by linking the 
behaviour of individuals with institutions. (Thornton & Ocasio, 2008).  
 
The institutional logics perspective has been defined as “the socially constructed, historical 
patterns of material practices, assumptions, values, beliefs and rules by which individuals 
produce and reproduce their material subsistence, organise time and space, and provide 
meaning to their social reality” (Thornton & Ocasio, 1999). This definition of institutional 
logics provides “a link between individual agency and cognition and socially constructed 
institutional practices and rule structures” (Thornton & Ocasio, 2008). 
 
In other words, the institutional logics approach differs from new institutionalism by 
attempting to understand the “sources and consequences of heterogeneity in, as opposed to 
isomorphism of, social forms”. By considering institutional logics at different “societal-level 
institutional orders (e.g., market, community, state)” it is possible to account for different 
values and action in understanding “conflict, agency, and change” (Lee & Lounsbury, 2015). 
 
Although providing organisational theorists with a new toolkit with which to investigate 
change; it could be argued that a number elements of the institutional logics perspective have 
already been theorised within the institutional literature. The work by Oliver on strategic 
responses recognised organisational agency and self-seeking interests in responding to 
pressures. The more recent definition of legitimacy as proposed by Deephouse et al, also 
recognises the different socially constructed values within an institutional field, and the 
effects this can have on organisational change decisions. Recognition of these theoretical 
overlaps is important to understanding that the institutional logics perspective is an evolution 
of previous theorising and does not automatically override earlier contributions.  
  
Meta-Theory of Institutional Logics 
Thornton and Ocasio describe the meta-theory of institutional logics which is composed of 
five separate principles that through “their underlying logics of action, shape heterogeneity, 
stability and change in individuals and organisations” (Thornton & Ocasio, 2008). The five 
principles are: Embedded Agency, Society as an inter-institutional system, The material and 
cultural foundations of institutions, Institutions at multiple levels and Historical Contingency. 
 
Embedded Agency: 
Embedded Agency is fundamental to the understanding and application of an institutional 
logics approach. This principle states that the “interests, identities, values and assumptions of 
individuals and organisations are embedded within prevailing institutional logics” (Thornton 
& Ocasio, 2008). This means that decisions made by actors within an institutional field will 
occur as a result of the tensions between individual agency and institutional structure. The 
difference between self-seeking interests from a rational choice perspective and institutional 
logic perspective, is that in using the institutional logic perspective actors, despite seeking 
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power, status and economic advantage, will be doing so through interests and agency “both 
enabled and constrained by prevailing institutional logics” (Thornton & Ocasio, 2008). 
 
Embedded agency, through the constraining effects of institutional logics, “presupposes the 
partial autonomy of individuals, organisations and the institutions in society in any 
explanation of social structure or action” (Thornton & Ocasio, 2008). An institutional field 
consists of and is shaped by the interaction between individuals, organisations and 
institutions within that field. The interplay between these three elements and field level 
consequences implies that all three should be considered jointly during analysis to understand 
institutional change (Thornton & Ocasio, 2008). 
 
Society as an inter-institutional system: 
An institutional field consists of different and sometimes competing inter-institutional 
sectors, where “each sector represents a different set of expectations for social relations and 
human and organisational behaviour” (Thornton & Ocasio, 2008). Considering an inter-
institutional system perspective enables assessment of different institutional logics and their 
multiple rationalities in shaping organisational fields. An example would be that of the 
healthcare field, which is “shaped by the institutional logics of the market, the logic of the 
democratic state, and the professional logic of medical care” (Thornton & Ocasio, 2008). 
 
Inter-institutional analysis recognises that there are multiple institutional logics shaping 
organisations, and that no principle “of organisation and logics of actions is accorded causal 
primacy a priori”. The values which shape organisational behaviour such as “efficiency, 
rationality, participation, and values are not neutral, but are themselves shaped by the logics 
of inter-institutional system” (Thornton & Ocasio, 2008). 
 
Linking in with the observation of society as an inter-institutional system is research 
conducted by Ming-Dong Paul Lee and Michael Lounsbury into the environmental 
performance of different US industrial facilities. They investigated how the theory of 
institutional logics could be used to explain heterogeneity in environmental performance, 
focusing on the phenomena of geographically differentiated community logics. An interesting 
observation made was that the lower level community logics did not just have direct effects 
on the environmental performance of the industrial facilities, but also indirect effects “by 
filtering organisational reactions to broader field-level institutional logics” (Lee & 
Lounsbury, 2015). This interplay between different institutional logics aligns with the 
observation of society as an inter-institutional system, with institutions at multiple levels that 
continually interact and shape one another (Thornton & Ocasio, 2008). 
 
The material and cultural foundations of institutions: 
The institutional logics perspective assumes that an institutional sector has both cultural and 
material characteristics. An example provided is that of markets, which although not directly 
“part of the cultural sphere, are directly shaped by culture and social structure, including 
networks of social relationships as well as structures of power, status and domination” 
(Thornton & Ocasio, 2008). Therefore, the institutional logics perspective places equal 
importance on both the cultural and material forces in shaping institutions (Thornton & 
Ocasio, 2008). 
 
Institutional logics avoids the rational versus irrational perspective when analysing decision 
making and organisational behaviour. Instead this perspective considers the institutional 
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logics which have shaped the cultural and material values of human behaviour, and in turn 
how this shapes organisations within an institutional field (Thornton & Ocasio, 2008).  
 
Institutions at multiple levels: 
Institutional logics as a theoretical tool is able to be applied to many different levels of 
analysis, including organisations, markets, industries or geographic communities. A key 
requirement of conducting an institutional logics analysis lies in defining the level of analysis 
of the investigation, enabling assessment of competing logics and the role they play in 
shaping outcomes (Thornton & Ocasio, 2008). 
 
The state is recognised as an important institutional order within the institutional logics 
perspective. This is particularly true in the regulation of pollution management, an externality 
which firms and the market are typically poor at dealing with. The state is primarily 
concerned with the “regulation of individual or organisational activities using a command-
and-control framework based on law and bureaucratic hierarchy” (Lee & Lounsbury, 2015). 
From the perspective of this thesis, this re-affirms the importance of state regulation in 
shaping the emission reducing activities of the shipping industry.  
 
Historical contingency: 
Historical contingency is an assumption of the institutional logics perspective, closely 
mirroring institutional theory, in explaining how institutional environments shape 
organisations over time. The historical component considers whether “the effects of 
economic, political, structural, and normative forces affecting individuals and organisations 
are indeed historically contingent” (Thornton & Ocasio, 2008). 
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Institutional Theory & Globalisation 
 
Shipping is perhaps one of the most international industries in the world and is an important 
enabler of globalisation. As such, it is pertinent to review the article by Markus Höllerer, 
Peter Walgenbach and Gili Drori on The Consequences of Globalisation for Institutions and 
Organisations (Höllerer, Walgenbach & Drori, 2017). 
 
Globalisation is typically considered from a market centric perspective but it has not only 
created a “sphere for exchange, transference and transformation”, but also opened up 
organisations to “influential cultural phenomena” and fundamentally changed the way in 
which organisations work. Höllerer et al therefore define globalisation from an institutionalist 
perspective as “the intensifying of worldwide exchanges and flows, which are driven by 
isomorphic pressures emanating from a shared cultural core, as well as the consolidation of 
the world into an ‘imagined community’” (Höllerer, Walgenbach & Drori, 2017). 
 
A key concept presented by the researchers is ‘glocalisation’. This term embodies the fluid 
interaction between global and local processes with organisations and constitutes the two 
symbolic ends of a spectrum that in reality do not “exist in their pure form”. It is argued that 
the term ‘global’ from an organisational perspective “is an abstraction and aggregate of 
various local instantiations of the very same abstract idea, floating in the global sphere and 
being repeatedly enacted in local contexts”. This definition recognises the interplay between 
global and local factors which are in a duality of sameness and variation and dispels the 
dichotomy of organisations being either global or local. Therefore, “’glocalisation’ is 
inherently a catchphrase for – in fact, institutional – plurality, multidimensionality and 
complexity” (Höllerer, Walgenbach & Drori, 2017).  
 
Using the term of glocalisation in the context of shipping, one can posit that international 
shipping firms are simultaneously locally located and globally orientated. The term ‘global 
orientation’ “accounts for the multidimensionality of contemporary cultural global 
environments where global and local are not opposites but co-constitutive and intertwined in 
glocal forms” (Höllerer, Walgenbach & Drori, 2017). 
 
In order to be able to understand shipping organisations, it will be necessary to consider both 
the global and local, ‘glocal’, aspects of the institutions and the impact this has in shaping 
shipping practices.  
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Institutional Theory & Innovations 
 
The adoption and diffusion of emission reducing technologies and operating practices within 
the shipping industry can partly be explained by connecting innovation theory in the context 
of the institutional environment. A study conducted by Carvalho et al on ‘The role and 
contributions of sociological institutional theory to the socio-technical approach to 
innovation theory’, connects the two theoretical perspectives together to explain the diffusion 
of innovations through institutional bases, and how it is influenced by institutional legitimacy 
(Carvalho et al., 2017). 
 
Carvalho et al articulate the difference between the rational perception of organisations 
versus institutional perspective (Carvalho et al., 2017): 
 
“The rationalist conception of organisational reality is based on the assumption that 
organisations are oriented by objectives and the search for efficiency. However, organisations 
constitute the concretisation of socio-cultural and cognitive interactions, which seek 
legitimacy within a given social context. This explains from an organisational institutional 
theory perspective why similar organisational practices have been adopted.” 
 
This statement will be useful in helping to explain the different approaches adopted by 
shipping firms in meeting emission regulations, especially those that do not solely utilise 
‘rational’ economic justifications in their decision making. It is expected that the emission 
reducing decisions will be strongly informed by cultural and cognitive drivers to maintain 
legitimacy. 
 
One of the main contribution of the article is the articulation “of how innovation can be 
affected by institutional factors”. Instead of merely seeking to perform a technical task, the 
emission reducing innovations must gain “legitimacy as a social process” before the diffusion 
of the innovation can occur. The Theory of Innovation “has a more functionalistic, practical 
and deterministic point of view” than the subjective reality of defined by institutional theory 
(Carvalho et al., 2017). 
 
In reviewing this literature, the thesis should be able to better account for the potentially non-
rational selection of emission reducing technologies in response emission regulations within 
shipping; and how institutional pressures will shape diffusion of the technologies.  
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Institutional Theory & Sustainable Shipping  
 
Sustainable shipping is a term which is used to describe the societal and environmental 
improvement focus of the global shipping industry. It is a term which recognises that 
economic drivers are just one part of the business equation, with environmental and societal 
factors also playing a key role. However, researchers are divided over the influence different 
incentives and mechanisms have in driving the adoption of sustainable practices (Yuen et al., 
2017).  
 
Institutional theory has been used to explain firms’ motivation in pursuing sustainable 
practices through the mimetic, coercive and normative pressure from stakeholders. 
Institutional pressures drive firm behaviour to incorporate the social and environmental 
practices, in addition to their economic function (Yuen et al., 2017).  
 
The objective of this thesis is to investigate how institutional pressures are shaping emission 
reducing technology decision within the shipping industry. Similar work has been completed 
by Chung-Shan Yang via an analysis of institutional pressures in the container shipping 
industry. The focus of Yang’s’ paper was to contribute to an understanding of the role 
institutional pressures have in shaping green practices, as opposed to specific emission 
reducing technology decisions. Conducting an empirical assessment, the researchers found 
that institutional pressures positively influence internal green practices, and indirectly 
external green collaborations and green performance. The study also concluded that “in order 
to maintain their social legitimacy and seek economic efficiency, container shipping 
companies have to submit to institutional pressures” (Yang, 2017).  
 
However, the study did not distinguish between the different strategic responses which the 
work of Oliver inspires (Oliver, 1991), and instead assumed a more simplistic acquiescence 
to the institutional pressures by passive agents. This thesis will seek to emulate aspects of the 
factor analysis conducted by Yang, whilst integrating the more differentiated view of 
strategic responses promoted by Oliver. 
 
A research article by Lai et al from The Hong Kong Polytechnic University investigates what 
is driving the adoption of green shipping practices from an institutional perspective. They 
define green shipping practices as “environmental management practices undertaken by 
shipping firms with an emphasis on waste reduction and resource conservation” (Lai et al., 
2011). Although not focusing on emission reducing technologies, the research holds some 
interesting insights for the development of this thesis work.   
 
The researchers confirm that there is a lack of information available on why shipping firms 
adopt green shipping practices; with most research in this field merely focusing on the 
impacts on firm performance from an economic and environmental perspective as a result of 
adopting new shipping technologies or practices. They argue that a knowledge of why firms 
adopt these practices can help to inform the development of environmental regulation and 
market mechanisms to make shipping less damaging to the environment (Lai et al., 2011). 
 
Institutional theory advances understanding of firm behaviour beyond the overly simplistic 
self-serving economic incentives to better understand the “responsible actions of firms that 
may not be entirely driven by economic motivation”. This moves analysis beyond the 
organisational boundary of the firm and considers the wider institutions which shape the 
business environment (Lai et al., 2011). 
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The International Chamber of Shipping (ICS) has produced a shipping and environmental 
code of practice document which promotes and provides guidelines on how to achieve more 
sustainable and green shipping operations (Ics-shipping.org, 2007). The development of such 
initiatives creates pressure on the shipping firms to green their operations in order to maintain 
legitimacy (Lai et al., 2011). 
 
Lai et al develop a six dimensions of green shipping practices which should be considered to 
account for the full range of potential environmental improvement measures in the shipping 
industry. They argue that the complementary nature of the green shipping practices means 
that neglecting some of the dimensions can have consequences for the successful 
management of the others. The six dimensions are: 1) Company Policy and Procedure; 2) 
Shipping Documentation; 3) Shipping Equipment; 4) Shipper Cooperation; 5) Shipping 
Materials and 6) Shipping Design and Compliance (Lai et al., 2011).  
 
Despite recognising that there are complementary effects between the different dimensions, 
this thesis will primarily be focused on dimension number six (as discussed later, see 
definitions of the six green shipping practices in Lun et al, 2013 for complete coverage) – 
Shipping Design and Compliance. This has been defined to include measures that reduce the 
consumption of “materials and energy, design of shipping activities for reuse, recycling and 
recovery of materials, and design of equipment to avoid or reduce the use of polluting 
energy” (Lai et al., 2011).   
 
A study published by the same researchers following their work in 2011, investigates firms 
‘greening capabilities’ in line with the six dimensions of green shipping practices identified 
in 2011. They define the firms ‘greening capability’ as consisting of two elements: “one is 
embedded in firms’ business routines or activities, and the other concerns firms’ ability in 
transforming inputs into outputs” (Lun et al., 2013).  
 
The researchers investigate firms’ greening capabilities using an input-output approach, with 
the six dimensions of green shipping practices considered as inputs, and firm performance 
considered as an output. It is important to note that there is a contradiction between the 
articles published in 2011 and 2013, with the definition of the shipping equipment dimension 
expanding to include ship systems such as propulsion and control; and not merely focusing 
on ancillary equipment such as the containers themselves. This expanded definition satisfies 
the intent of this thesis research; therefore, both the shipping equipment and shipping design 
and compliance dimensions will be considered (Lun et al., 2013).   
 
Measurement items have been developed to determine the greening capability of shipping 
firms against the six dimensions of the green shipping practices. Considering the two 
dimensions of interest for the development of this thesis; shipping equipment includes two 
pertinent categories “co-operate with equipment suppliers to enhance environmental 
performance” and “improve the design of shipping equipment to meet environmental 
standards”. Shipping design and compliance includes the category of “compliance with 
reducing environmental negative impacts” (Lai et al., 2011; Lun et al., 2013). 
 
These inputs, along with others, were assessed against firm performance to determine the 
greening capability. Firm performance was measured based on “profitability, sales growth, 
operation cost reduction, customer satisfaction, problem-solving ability, and environmental 
performance”. The efficiency of converting the inputs of the green shipping practices into 
firm performance gave a score on greening capability. The outcome of interest to this thesis 
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work was that greening capability score for shipping equipment was low compared to the 
other dimensions and indicated that a majority of the shipping firms in the study “are far from 
being capable of adopting the business routines of shipping equipment”. It is suggested that 
external forces for the development of shipping equipment may not be strong, and that 
“shipping firms may not have allocated adequate resources to acquire or develop these 
business routines or practices” (Lun et al., 2013).   
 
It is not surprising to find that the shipping equipment dimension has had low development 
within the shipping industry. This could be explained by a “perceived lack of evidence that 
the benefits exceed the costs of pursuing these initiatives” (Montabon, Sroufe and 
Narasimhan, 2007); with expensive retrofitting of end of pipe abatement technologies that 
typically increase operational costs.   
 
Summary of Theoretical Literature Review 
 
The theoretical literature review has provided a detailed account of institutional theory 
development, describing important concepts bounding application of the theory. The logical 
question which follows is how this extensive theoretical insight can be utilised to explore and 
better understand shipping organisation decision making with respect to emission reducing 
technologies?   
 
In response to this question, the thesis will examine shipping firm decision making with 
institutional theory that will broadly encompass all elements of the theoretical literature 
which has been reviewed. 
 
Theoretical overlap is inevitable in the discussion of the findings. It is expected that the 
different theoretical lenses will yield both contradictory and complementary outcomes for 
shipping firm decision making. The suitability of the different theoretical lenses in explaining 
shipping firm practice variations and similarities will be discussed.  
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Method 
 
The purpose of this thesis is to understand how institutional pressures and institutional logics 
are shaping shipping firms’ decision making in the selection of emission reducing 
technologies and operational practices. There are numerous research methodologies which 
could be adopted in order to meet this overarching objective. The purpose of the following 
section is to explain the selected approach with respect to research strategy, design, method, 
ethics and quality considerations. A high-level summary of the selected research 
methodology can be seen in Table 6. 
 

Table 6: Summary of Research Method 

Method Description 
Research Strategy Mixed Methods 

Orientation to the Role of Literature Abductive; Dialogical Process. 
Epistemological Orientation Interpretivism 

Ontological Orientation Constructionism 
Research Design Cross-sectional 

Research Method Questionnaire & Secondary 
Data Analysis 

Level of Analysis Multi-Level 
 
Despite being presented as a sequential order of ‘best-fit’ selection, the method outlined in 
Table 6 has evolved iteratively and been heavily influenced and shaped by the initial 
theorising and development work which considered practical elements such as the research 
project duration and budget.  
 

Research Strategy 
 
The choice of research strategy available to researchers has traditionally been divided into 
two main categories, qualitative or quantitative. Simplistically put, the difference between the 
two approaches is that “quantitative researchers employ measurement and qualitative 
researchers do not” (Bryman & Bell, 2011; p26). However, the two approaches have some 
fundamental differences in the way in which they relate to theory, as well as how they are 
epistemologically and ontologically orientated, please see Table 7 for a high-level overview. 
 

Table 7: Research Strategy Differences (Bryman & Bell, 2011; p27) 

 Quantitative Qualitative 
Principal orientation to the role of 
theory in relation to research. 

Deductive; testing of theory. Inductive; generation of theory. 

Epistemological orientation. Natural science model, in 
particular positivism. 

Interpretivism. 

Ontological orientation. Objectivism. Constructionism. 
 
A third approach called mixed-methods combines both qualitative and quantitative elements 
in the conduct of research; and this is an increasingly popular method amongst qualitative 
researchers (Bryman & Bell, 2015; p8). As opposed to a theory testing deductive approach or 
data driven inductive approach, mixed-methods utilises an abductive strategy “involving a 
dialogical process between theory and the empirical phenomenon” (Bryman & Bell, 2015; 
p8).  
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The abductive mode of reasoning through an iterative process of engaging with theory and 
empirics attempts to converge on a ‘best-fit’ understanding for an unexplained or poorly 
understood phenomenon (Bryman & Bell, 2015; p9). The abductive orientation is typically 
linked with an ‘interpretive research’ epistemology. Interpretivism is the opposing 
epistemological consideration to positivism that advocates the principles of the natural 
sciences to the study of social reality. Interpretivism instead focuses on the understanding of 
human behaviour (Bryman & Bell, 2015; p11-12). The ontological position connected to 
interpretivism is constructionism, which “asserts that social phenomena and their meanings 
are continually being accomplished by social actors” (Bryman & Bell, 2015; p15).  
 
The mixed methods approach will be used for this thesis, and there are several reasons for its 
selection. One of the main reasons is due to advantages of complementarity where the 
qualitative and quantitative stances can support each other in the analysis and discussion of 
results (Bryman & Bell, 2011; p632). Secondly, the qualitative link to interpretivism aligns 
well with institutional theory which is focused on the ‘non-rational’ decision making made by 
organisations due to human behaviours. The recognition of legitimacy as a fluid construct 
within institutional theory that is continually being assessed by actors within the 
organisational field also lends itself to the ontological position of constructionism. 
 
Research Design 
 
The previously defined research strategy provides a high-level orientation of the mixed-
methods approach being utilised for this study. The purpose of selecting a research design is 
in defining the framework for collection and analysis of data, which thus far has not been 
elaborated.  
 
There are a number of different research designs available for consideration. However, the 
research question and nature of this study lends itself to the application of a cross-sectional 
research – primarily occupying the category of survey research. A cross-sectional research 
design as defined by Bryman and Bell entails: 
 
“the collection of data on more than one case (usually quite a lot more than one) and at a 
single point in time in order to collect a body of quantitative or quantifiable data in 
connection with two or more variables (usually many more than two), which are then 
examined to detect patterns of association” (Bryman & Bell, 2015; p40). 
 
Investigating institutional pressures and responses of a large number of different shipping 
firms at a single point in time, seeking to quantify data and identify patterns of association to 
institutional theory fits the category of cross-sectional research design well. Despite typically 
being associated with quantitative research, a cross-sectional research design can also be used 
within qualitative research which suits the mixed-methods approach of this thesis (Bryman & 
Bell, 2015; p42).  
 



 

 
 

45 

Quality Considerations 
 
The three quality criteria of reliability, replicability and validity will now be discussed in 
relation to the selected cross-sectional research design. Although alternative terms have been 
specifically developed for application in qualitative research, the ‘traditional’ quantitative 
terms will be used with consideration for the mixed-methods strategy.  
 
Reliability has different meanings but primarily refers to the stability of results and whether 
they are repeatable (Bryman & Bell, 2015; p28). This quality measure is therefore more 
closely related to the research method than the research design (Bryman & Bell, 2015; p41). 
It is expected that the stability of results for the questionnaire will be low due to the 
interpretation of respondents to subjective questions, and the difficulty the researcher will 
face in applying consistent content analysis, also highly subjective. This same reasoning also 
implies that the inter-rater reliability will also be low due to the high levels of subjective 
judgement required in this methodology (Bryman & Bell, 2015; p107).     
 
Replicability refers to the ability to repeat the study, and due to the well-defined and clearly 
documented procedure for utilising the questionnaire methodology replicability is high. 
However, identifying patterns of association in the research data will be largely subjective 
and dependant on the researchers’ perspective of institutional theory and how this interrelates 
with the data (Bryman & Bell, 2015; p41). 
 
Validity can be subdivided into a number of separate definitions, of which internal and 
external validity will now be considered. The internal validity of the cross-sectional research 
design is considered to be weak. This is because it is difficult to draw causal inferences from 
data which has not been generated under controlled conditions and is subject to the influence 
of a variety of factors. Associations are instead generated, reflecting the weaker internal 
validity of the research design (Bryman & Bell, 2015; p41). 
 
External validity is strongest when data which is collected comes from random sources, and 
weakest when non-random methods are used (Bryman & Bell, 2015; p41). As explained later 
under the research method non-random sampling will be utilised in this study. Therefore, any 
findings from the study can only be used to describe the surveyed population, and not used to 
draw inference to a wider population.  
 
Level of Analysis 
 
When designing a research methodology, it is important to consider the level of analysis of 
the study. The SOGI model (Societies, Organisations, Group & Individuals) is typically used 
to articulate the different units of analysis available to researchers to select from. It is typical 
for research to focus on one level of analysis because it avoids “cross-level misattribution” 
(Bryman & Bell, 2015; p52). However, institutional theory, and in particular the work of 
Thornton and Ocasio emphasises the importance of considering the interplay of actions 
between individuals, organisations and institutions and the resulting field level consequences 
in understanding institutional change (Thornton & Ocasio, 2008). The mixed methods 
approach and the varied level of questions posed in the questionnaire therefore elicits this 
multi-level orientation for this research methodology.  
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Research Method 
 
Research methods are the means by which data is gathered. This study employs the use of 
self-completion questionnaires. As earlier identified, one of the major concerns in utilising a 
self-completion questionnaire is the risk of low response rates. The first attempt at collecting 
data using this method proved unsuccessful, which subsequently led to the development of a 
two-phased questionnaire approach. Phase 1 was the original attempt at gathering 
questionnaire data targeted at the 100 largest container shipping companies in the world. 
Phase 2 targeted 38 Swedish Shipping (Svensk Sjöfart) members. A pictorial representation 
of the utilised research methods can be seen in Figure 8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In order to complement the low number of survey returns from the self-completion 
questionnaire methodology, a secondary data analysis was conducted. This enabled sourcing 
of additional empirics related to the thesis research topic for analysis with institutional 
theory. The secondary data analysis is described in greater detail in the following section. 
 
Questionnaire 
 
The following section first describes the development of the self-completion questionnaire, 
and then provides a detailed description of the two-phase application.  
 
Self-Completion Questionnaire 
 
Self-completion questionnaires are very much like a structured interview, but with the key 
difference that there is no interviewer present and the respondent acts as the administrator. 
The lack of guidance from an interviewer means that the self-completion questionnaire must 
be easy to understand and complete. Geographically dispersed shipping operations lend 
themselves to the use of questionnaires which can be easily distributed in large volumes 
using internet-based forms. A large number of respondents can be simultaneously surveyed, 
and the responses automatically compiled in spreadsheets as they are electronically 
submitted. Furthermore, self-completion questionnaires are convenient for respondents who 
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Figure 8: Research Methods 
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can complete them according to their own schedule, and the absence of an interviewer 
eliminates the potential for interviewer effects impacting the answers of respondents. 
(Bryman & Bell, 2011; p232-233) 
 
There are however some disadvantages which must be taken into account when selecting 
questionnaires as a research methodology. Most of the disadvantages come from the lack of 
direction which could be provided by an interviewer or moderator. Answers can be one 
dimensional and lacking in richness due to a lack of probity. Furthermore, important or 
interesting insights which could have been captured through the process of discussion and 
explanation are unlikely to be captured via the completion of a questionnaire. However, one 
of the most significant problems of using self-completion questionnaires is that of a low 
response rates. (Bryman & Bell, 2011; p234) 
 
There are two main problems with a low response rate. The first one is that insufficient data 
is collected to guarantee validity of the findings, and secondly it risks a non-response bias 
from respondents who may differ from those that do respond. The lower the response rate, 
the greater the risk of non-response bias and poor validity (Bryman & Bell, 2011; p234). Low 
response rates are the reason why two separate phases were developed under the 
questionnaire methodology. 
 
Defining an ‘acceptable’ response rate is rather subjective. It depends on a number of factors 
such as the sample size, what the responses are being used for and how they will be analysed. 
The minimum required number of responses will be considered separately for each 
questionnaire phase.  
 
Low response rates can be mitigated through good design and administration of the 
questionnaire. In development of this thesis questionnaire the following measures were taken: 
 

1) Personalised emails to each of the questionnaire recipients (where it was possible to 
discern suitable individuals). The email clearly explains the research being conducted, 
who by, why they have been selected and that their responses will remain anonymous; 
please see Appendix B for Phase 1, and Appendix C for Phase 2. (Bryman & Bell, 
2011; p234) 

2) The questionnaire is short and concise with only 23 questions. It is clearly and 
attractively laid out, please see Appendix A – Questionnaire Format, and maximises 
the possibility for one-word answers or submission of responses via Likert scales. 
This simplifies and speeds up the process of providing answers, helping to promote 
good response rates to the questionnaire.  

3) The questionnaire has been designed using Google forms. This provides a visually 
appealing and functional framework for submitting responses.  

 
The questions posed and response type are shown in Table 8. For a more detailed description 
of how the questions relate to institutional theory and why they were selected, please refer to 
Appendix A - Questionnaire Questions. 
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Table 8: Questionnaire Questions 

Nr Question Response Type 
1 Which company do you work for? Short-Text 
2 What is your job title? Short-Text 
3 To what extent do you influence environmental decisions within your company? Likert Scale 
4 How many years of experience do you have within the shipping industry? Short-Text 
5 Have you previously worked for a shipping competitor? Multiple Choice 
6 If Yes, which competitor/s? Short-Text 

7 Which technologies or operational practices do you see as the most promising for 
your shipping firm to reduce sulphur emissions? Tick Box Grid 

8 Why do you think this / these are the most promising? (If 'Other' please elaborate). Paragraph 

9 Which technologies or operational practices do you see as the most promising for 
your shipping firm to reduce nitrogen emissions? Likert Scale 

10 Why do you think this / these are the most promising? (If 'Other' please elaborate). Paragraph 

11 Please rate the following pressures in terms of their influence in shaping your 
environmental strategy. Likert Scale 

12 In your own words, how would you describe your firms attitude towards developing 
improved environmental performance? Paragraph 

13 How do you perceive the level of enforcement of environmental regulations within 
shipping? Likert Scale 

14 To what extent do you agree that environmental sustainability is the ‘industrial norm’ 
within shipping? Likert Scale 

15 
To what extent do you think customer environmental standards and requirements 
influence your sustainability decisions with respect to sulphur and nitrogen 
emissions? 

Likert Scale 

16 To what extent do you think stricter sulphur and nitrogen environmental standards 
within shipping improve environmental and economic performance? Likert Scale 

17 In your own words, how would you define sustainable shipping? Paragraph 
18 Does your firm participate in any voluntary environmental initiatives or programmes? Multiple Choice 
19 If yes, which ones? Paragraph 

20 
How stable and certain do you perceive the shipping industry’s future to be with 
regards to environmental regulation and technology development? (Very stable – Not 
stable) 

Likert Scale 

21 Please explain your rating. Paragraph 
22 Would you like to receive a notification when the final report is published? Multiple Choice 
23 Do you have any final comments which you would like to make? Paragraph 
 
 
Phase 1 
 
The intent of Phase 1 was to gather survey feedback information from the worlds 100 largest 
container shipping companies, as defined on Alphaliner (Alphaliner.axsmarine.com, 2018). 
Corporate email addresses were identified and collated in a spreadsheet for each of the 
companies by conducting internet searches and visiting each of the corporate web pages. In 
some instances, particularly for Chinese based companies, it was not possible to source any 
contact addresses.  
 
Where possible, email addresses of suitable individuals within the companies were identified. 
More than one suitable person within the same company were contacted where possible to 
increase the likelihood of responses. For the purposes of this study, ‘suitable’ is defined as 
someone who has considerable experience within the shipping industry (12+ years), occupies 
a position of authority and influence in shaping corporate decision making (e.g. CEO, Chief 
Engineer) and has a good understanding of technical systems such as scrubbers and the 
environmental legislation affecting shipping operations. Obtaining direct contact details of 
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such individuals for large international organisations proved challenging. Most corporate web 
pages directed contact with the company via a generic online form to be processed by the 
suitable department. Regardless of whether direct contact could be established or not with the 
‘suitable’ individuals, it was always unlikely that the individuals would in fact respond to the 
request for survey feedback due to competing demands and the low priority given to such a 
request.  
 
In order to increase the chances of survey feedback, the list of corporate email addresses and 
contact request forms was complemented with identifying suitable individuals on LinkedIn, 
an online professional networking site. Staff at each of the 100 companies active on LinkedIn 
were reviewed, and suitable individuals with the LinkedIn Messaging facility ‘InMail’ were 
noted in a contact spreadsheet. In total 113 individuals were identified, and it was thought 
that complementing corporate email distribution with LinkedIn InMail would increase the 
response rate to an acceptable level. However, upon initiating the distribution of the 
questionnaire in Phase 1, it was discovered that Premium LinkedIn accounts are limited to a 
maximum of 15 InMail messages. More contact tokens could be purchased but the cost was 
too high to make this option possible.  
 
The questionnaire for Phase 1 was distributed on 15/02/18 to all of the collected corporate 
email addresses and 15 LinkedIn InMail contacts. Two weeks following distribution, the total 
number of responses to the questionnaire was zero. With no empirics available from Phase 1, 
Phase 2 was initiated.  
 
Phase 2 
 
Phase 1 of the questionnaire methodology failed to achieve an adequate number of responses 
to proceed. Despite attempts to increase the likelihood of survey returns through actions such 
as personalised emails and attractive and well-structured questionnaire design; Phase 1 was 
ultimately unsuccessful.  
 
A second attempt at collecting survey data was instigated under Phase 2. In order to learn 
from the experience of Phase 1, the approach was reviewed and critically analysed for 
potential areas of improvement. The following assumptions and lessons learned from Phase 1 
were made: 
 

• Generic corporate email addresses (e.g. info@xxx.com), and web contact forms are 
not specifically targeted at a suitable individual for completion of the survey. The 
initial recipient of the mail is unlikely to be familiar with requests for survey returns 
and will need to operate outside of normal working practices in order to direct the 
survey to an appropriate member of staff. This places onus on the recipient to support 
survey return completion and decreases the likelihood of receiving a completed 
return.   

• Despite targeting specific individuals within the identified organisations, LinkedIn 
InMail resulted in zero survey returns. This could be due to a number of different 
factors. Firstly, it is likely that individuals will less frequently check their InMail 
account versus their work email. Secondly, LinkedIn is a professional networking site 
and is not directly related to an individual’s work responsibilities. The recipient of the 
InMail message is likely to feel less obliged to respond to work-related requests 
outside of the work environment.   
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• It was not possible to source contact details for all of the container companies. This 
applies particularly to the Chinese operators.   

• A large number of automated email rejections were received during attempted 
distribution of the questionnaires. This was particularly problematic when using web-
based contact forms that due to security considerations, rejected the messages which 
included a hyperlink to the questionnaire.  

• It is assumed that not all contacts will have a good grasp of English and may have 
been deterred by a poor understanding of the cover email language when deciding 
whether to participate in the survey.  

• It is assumed that email communication received in a non-native language, from a 
geographically distant location and an academic institution one is perhaps not familiar 
with will reduce the likelihood of participation in the questionnaire. 

• It is assumed that the distribution of the questionnaire from the researchers’ private 
email account reduces the legitimacy of the request for survey feedback being 
connected to Uppsala University.   

 
Reflecting on the lessons and assumptions from Phase 1, the approach for Phase 2 was 
developed according the following outline: 
 

• The survey sample was changed from a wide ranging international focus to a local 
Swedish focus, through distribution of the questionnaire to the 38 shipping company 
members of Svensk Sjöfart (the Swedish Shipping Organisation), please see 
Appendix D for a list of the contacted companies. (Sweship.se, 2018) 

• Communication with the companies was conducted in Swedish, the local language. 
• The emails were distributed from the researcher’s Uppsala University email account, 

as opposed to their private email account.  
 
The modified approach under Phase 2 offered a number of benefits over Phase 1. Compared 
to the worlds 100 largest container shipping companies, the member organisations of Svensk 
Sjöfart are considerably smaller. This arguably increases the likelihood of making contact 
with the relevant decision makers in the organisations who can inform the questionnaire. 
Swedish company members are also more likely to have heard of Uppsala University. 
Referring to this research institution in the contact email is therefore likely to increase the 
legitimacy of the request. Furthermore, the contact email was written in Swedish, barring 
contact with a small number of Danish individuals who were contacted in English. Using the 
local language helps to build rapport with individuals who are being contacted. Referring to 
the fact that the questionnaire sample includes all shipping companies within Svensk Sjöfart 
also helped to build legitimacy into the study by profiting on the status of established 
organisations in which they are already a member. The contact email generated for Phase 2 
was based on the email used for Phase 1 with a few adjustments to reflect the new study 
boundaries, please see Appendix C.  
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Secondary Data Analysis 
 
In order to support the institutional analysis of a relatively low number responses to the self-
completion questionnaire under Phase 2, a secondary data analysis has been conducted. The 
secondary data analysis sources publicly available information, primarily from online 
shipping publications, on two of the world’s largest container shipping companies who have 
opted to pursue different technological strategies for the reduction of SOx and NOx emissions.  
 
In addition to sourcing secondary data online, contact was established with a former and 
current Managing Director at NYK Lines who were able to provide an additional perspective 
on technology developments as a result of shipping emission regulations. Unlike the 
challenge of sourcing information from suitable individuals in shipping organisations using a 
questionnaire; the secondary data analysis was easily able to collect information from CEO 
and senior manager interviews via online articles. Although not fully conforming to the 
questionnaire format, the secondary data was much richer with information for analysis to 
support Phase 2 findings.  
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Ethical Considerations 
 
There are principally four ethical considerations to be made when performing research within 
the social sciences: the potential to cause harm to participants, informed consent, invasion of 
privacy and deception (Bryman & Bell, 2015; p510). 
 
Harm to participants covers a range of different meanings which includes aspects such as 
physical harm, damage to self-esteem, stress or damaged employment prospects (Bryman & 
Bell, 2015; p510). In relation to the self-completion questionnaire methodology adopted for 
this thesis research, the major source of potential harm to participants will be as a result of 
sensitive information disclosed in answers that could be connected back to the individual or 
the individuals’ organisation. To mitigate this, the questionnaire has been designed to avoid 
collection of sensitive personal information such as the respondent name, and completion of 
fields such as ‘company name’ is voluntary. By its very nature, a self-completion 
questionnaire provides the respondent with a high level of control and autonomy when 
submitting answers. It is also voluntary and the anonymity of respondents can be protected in 
the final publication. The greatest risk of identifying individuals comes from the relatively 
small sample sizes used for distribution of the questionnaire. (Bryman & Bell, 2015; p510 - 
516). 
 
Lack of informed consent is the ethical principle that “prospective research participants 
should be given as much information as might be needed to make an informed decision about 
whether or not they wish to participate in the study” (Bryman & Bell, 2015; p518). This is 
typically a more problematic consideration during covert observation studies and is handled 
with relative ease for self-completion questionnaires. In order to provide the respondent with 
an understanding of the research background, aim and their expected involvement in the 
study the invitation email to participate in the study includes a clear study overview, see 
Appendix B and C. Through completion and submission of the questionnaire, it is understood 
that the respondent consents to the information being used in the study and published as part 
of the final thesis work.  
 
The non-intrusive methodology of electronically distributed self-completion questionnaires, 
along with the approach described above to informed consent means that invasion of privacy 
does not pose a problem for this study. Furthermore, the questions posed within the 
questionnaire are non-personal and should not threaten the personal integrity of the 
respondent.  
 
The final major ethical consideration is that of deception. Deception refers to methods which 
undermine the respondents in some way; which although having the potential to result in 
valuable academic insights threatens the integrity of social sciences as a whole and will 
discredit the researcher and institution they represent. Although it should perhaps be taken 
for-granted, this study does not seek to use any tools of deception in order to support 
publication of the thesis work.  
 
The secondary data analysis is considered ethically uncomplicated; with all sources of 
information analysed and discussed available in the public domain (barring the information 
provided by for NYK). The above ethical discussion is instead focused on the new sources of 
original empirics generated as a result of this study using the self-completion questionnaire.
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Summary of Method 
 
The research utilises a mixed method, cross-sectional study to investigate how institutional 
pressures and institutional logics are shaping shipping firms’ decision making in the selection 
of emission reducing technologies and operational practices. An online questionnaire 
feedback form has been developed using the technical and theoretical literature review as a 
foundation. The questionnaire was distributed in two separate phases. Phase 1 targeted the 
100 largest container shipping companies in the world, and ultimately proved unsuccessful in 
collecting empirics for analysis. Phase 2 was subsequently developed and targeted 38 
shipping companies registered with Svensk Sjöfart. The sampling methodology in both 
phases was based in convenience and is non-random in nature. Advantages and disadvantages 
of the research methodology have been considered and are reflected in the associated quality 
criteria. Ethical considerations have been made, and the study has taken appropriate steps to 
ensure that individual and organisational integrity is respected in completion of the thesis 
work.  
 
Phase 2 and the secondary data analysis empirics are presented in the following section.  
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Empirics 
 
The empirical chapter of the report has been divided into two sections. The first and 
following section presents the empirics generated from the self-completion questionnaire 
responses in Phase 2. The second section presents the collected empirics from a secondary 
data analysis on container shipping.  
 
Phase 2 – Self-Completion Questionnaire 
 
The Phase 2 self-completion questionnaire was the second attempt at collecting empirics 
from shipping companies. The sample group consisted of 38 Svensk Sjöfart shipping 
company members, please see Appendix D. The target contact within each of the companies 
was either the managing director or chief engineer. Due to confidentiality agreements with 
the respondents, the names of individuals and companies who completed a survey return will 
not be disclosed. 
 
In total, 8 out of the 38 shipping company representatives who were contacted responded to 
the questionnaire, a response rate of 21%. Please note that where required, the responses from 
the surveys have been spellchecked and modified. A weakness of using Google Forms is the 
lack of a spellchecking facility when the respondents type their answers. By correcting the 
spelling where required, the readability of responses is improved. 
 
Respondent Profiles 
 
The first six questions on the self-completion questionnaire are used to more clearly define 
the respondents professional profile, gauging their level of experience and responsibility in 
shaping environmental strategy. This helps to inform the subsequent analysis and discussion 
which will benefit from a clearer understanding of the individuals’ role.  
 
As previously stated, no personal names or company names will be disclosed in the thesis. 
Instead, aliases have been created for each of the six respondents and their respective 
company to support the development of storytelling through the discussion.  
 
The first six questions on the questionnaire were: 

1. Which company do you work for? 
2. What is your job title? 
3. To what extent do you influence environmental decisions within your company? 
4. How many years of experience do you have within the shipping industry? 
5. Have you previously worked for a shipping competitor? 
6. If Yes, which competitor/s? 

 
The responses to these questions for each of the respondents is collated and presented in 
Appendix E. Each of the eight respondents is male with at least 20 years or more of 
experience within the shipping industry, barring Oscar who has 13 years. Gustav, Johan and 
Niklas occupy the position of Managing Director, and all three provided details of which 
company they currently work for and the competitors they have worked for in the past. Only 
Oscar and Johan have experience of working within the same company, Gotland Rederi AB. 
This provides an interesting opportunity to analyse the similarity of responses between the 
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two respondents for institutional similarities. Erik is a Manager, Sven is Chief Engineer 
Officer, Anders is a Technical Manager, Ingvar and Oscar are managers of Sustainability & 
Logistics. All eight respondents describe their own influence over environmental decisions as 
either ‘influential’ or ‘very influential’.  
 
All eight respondents conform to the previously defined ‘suitable’ individuals which the 
questionnaire was targeting for a response. A ‘suitable’ individual was defined as someone 
who has considerable experience within the shipping industry (12+ years), occupies a 
position of authority and influence in shaping corporate decision making (e.g. CEO, Chief 
Engineer) and has a good understanding of technical systems such as scrubbers and the 
environmental legislation affecting shipping operations. Understanding of technical systems 
and environmental legislation is assumed from the number of years of operating experience 
and seniority within the company.  
 
The feedback to the questionnaire is presented in the numerical order in which the question 
was asked. The responses are analysed and discussed using information developed from the 
literature review, and predominantly link back to the theoretical elements identified in each 
question, please see Appendix A - Questionnaire Questions. 
 
Questionnaire Responses 
 
Question 1: Which company do you work for? - The results from this question are not 
published in order to protect the confidentiality of individuals and the organisations which 
they represent. Alias company names have therefore been generated to support discussion, 
please see Appendix E. 
 
Knowing the company which the respondent works for, combined with the answer to 
question six on competitors, helps to identify associations between shipping companies from 
the effects of pressures such as mimetic isomorphism. Only one corporate connection was 
identified from the survey responses between Johan and Oscar. Oscar currently works as the 
Sustainability Manager for Gotland Rederi AB which Johan, the current Managing Director 
of Stockholm Rederi AB, has previously worked for. Analysis of the questionnaire responses 
will take cognisance of this shared professional background to consider the possibility of 
mimetic isomorphic effects in shaping similar organisational responses.  
 
Question 2: What is your job title? - The purpose of this question was to confirm the 
seniority, responsibility and level of shipping industry experience of the respondents. The 
responses also help to establish a picture of the recipients operating logic which is likely to be 
connected to their job role, for example, an environmental manager is likely to have a 
different professional operating logic to that of the chief finance officer. The respondents 
have the following professional positions; 1 Chief Engineer Officer, 3 Managing Directors, 1 
Manager, 1 Technical Manager, 1 Sustainability & Logistics Manager and 1 Head of 
Sustainability. 
 
Question 3: To what extent do you influence environmental decisions within your 
company? - The purpose of this question was to understand the authority and influence of the 
respondent in shaping environmental emissions decisions within the company. In order to 
establish credibility of the responses, it is important that this level of influence is classified as 
either ‘influential’ or ‘very influential’. Lower influence than this would devalue the 
responses when trying to understand shipping company decision making. All of the 
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respondents responded that they are either ‘influential’ or ‘very influential’ with regards to 
environmental decisions. This is to be expected considering the professional positions which 
they occupy. 
 
Question 4: How many years of experience do you have within the shipping industry? - A 
larger amount of industry experience helps to improve the credibility of responses. It is 
assumed that the greater the level of experience, the greater the level of competence and 
general knowledge of the shipping industry. When attempting to target ‘suitable’ individuals 
within the shipping companies for survey responses, professionals with over 12 years of 
experience were sought. All of the respondents have either 13 years or more experience 
within the shipping industry. This helps to strengthen the credibility of the feedback received 
from the respondents.  
 
Question 5: Have you previously worked for a shipping competitor? - Linked to question 1, 
the purpose of this question was to identify if any of the respondents had previously worked 
for the same organisation one of the other respondents is currently employed by. This would 
help to identify structural associations between the companies through pressures such as 
mimetic isomorphism associated with employee transfers. Only Oscar and Johan have a 
shared experience from the same shipping company, Gotland Rederi AB. 
 
Question 6: If Yes, which competitor/s? - Please see question 5 above. 
 
Question 7: Which technologies or operational practices do you see as the most promising 
for your shipping firm to reduce sulphur emissions? Question 8: Why do you think this / 
these are the most promising? (If 'Other' please elaborate). - The responses to question 7 
and question 8 are discussed together. The purpose of these two questions was to identify the 
shipping companies favoured technologies to reduce sulphur emissions. The questionnaire 
responses are presented in Appendix F. 
 
The favoured technologies for reducing sulphur emissions amongst the respondents are:  

• Low Sulphur Bunker Fuel (6/8 responses) 
• LNG (6/8 responses) 
• Other (3/8 responses) 
• Slow Steaming (2/8 responses) 
• Hybrid Scrubber (1/8 responses) 

 
An interesting and obvious omission from the preferences from all but one of the respondents 
is that of scrubber technology, whether wet, dry or hybrid. Anders provides reasoning behind 
the decision to omit scrubber technologies from his list of preferred solutions: 
 

“If fuel or emissions should be processed onboard will it require high and complex 
investments. These investments will also result in some other negative effect at vessel. Such 

as, less space/weight for cargo, additional maintenance, possible additional crew.” 
 
This statement aligns well with the disadvantages of scrubbers identified in the technological 
literature review. However, Oscar believes that scrubber technology can be considered a 
“cost-effective solution” which aligns well with the cost projections performed by DNV GL.  
 
The majority of responses identify fuel change as the preferred option from HFO to either 
low sulphur bunker fuel or LNG. Erik comments that “LS fuel is easy to adopt if everybody 
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does use it”, and Niklas raises the point that a change of fuels tackles the problem of sulphur 
emissions at source “these fuels directly influence sulphur emissions”. A well understood 
problem with LNG is the associated infrastructure requirements to make this a feasible source 
of fuel within shipping. Erik identifies this by stating that “Alternative fuels are good 
alternatives if infrastructure is there”. Ingvar comments that they “use low sulphur fuel 
(ULSFO) in our present vessels, if we invest in new vessels in the future, LNG seems to be an 
interesting fuel”. This is supported by Oscar who comments that LNG is a better alternative 
for new builds. This highlights one of the limitations with LNG, in that it is typically not 
feasible to retro-fit this technology onto existing ships and is therefore more widely 
considered as a future technology for future ships. 
 
Slow steaming was identified as an option by two of the respondents for reducing sulphur 
emissions, with Erik commenting that it can be considered as “low hanging” fruit. This 
phrase is taken as meaning that the implementation is easy and inexpensive (the overall cost 
will be a balance of fuel savings versus increased operational costs). 
 
Although not expanded upon in all of the responses, ‘other’ technologies identified include 
“technical systems for electric power production” as identified by Sven. Niklas also 
identified that “Modern ship designs can/will reduce fuel consumption and thereby reduce 
sulphur emissions”. 
 
Question 9: Which technologies or operational practices do you see as the most promising 
for your shipping firm to reduce nitrogen emissions? Question 10: Why do you think this / 
these are the most promising? (If 'Other' please elaborate). - The responses to question 9 
and question 10 are discussed together. The purpose of these two questions was to identify 
the shipping companies favoured technologies to reduce nitrogen emissions. The responses 
are presented in Appendix G. 
 
The favoured technologies for reducing nitrogen emissions amongst the respondents are:  

• SCR (6/8 responses) 
• LNG (5/8 responses) 
• Slow Steaming (2/8 responses) 
• Other (3/8 responses) 

 
Unlike the sulphur reduction preferences which excluded end-of-pipe abatement 
technologies, SCR ranked highly amongst the respondents with 6 out of 8 stating this is a 
promising solution. Erik identified SCR as a low risk technology, stating that “SCR is a fully 
functioning technique”. This is supported by Johan who states that “SCR is a proven 
technology that works”. Anders only considered SCR as his preferred solution, with slow 
steaming not possible in all of the shipping trades.  
 
Ingvar provides an interesting counter perspective on the use of SCR technology by stating 
that his company had previously used SCR technology on their vessels “but we had 
continuous technical problems with slag, so we had to stop using them (too high operational 
costs and problems). But for the future it could be an alternative when technical problems 
have been solved.” However, he still selected this as a preferred technology for reducing NOx 
emissions. The lower risk and better understood technology of SCR which has been proven in 
operation; seems to have made this a more favourable end-of-pipe abatement technology than 
the sulphur counterpart of scrubbers.  
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Similarly, to the sulphur reduction technologies, LNG is rated by the majority of respondents 
to be a preferred technology for reducing the emissions of nitrogen. Gustav maintained his 
positive stance towards LNG by stating that it “gives a lot of added value”. Erik showed 
interest in the LNG but limited his response by stating that the associated infrastructure will 
need to be in place. Johan, Niklas and Ingvar also listed LNG as one of their preferred 
technologies. Oscar did not select LNG as one of his preferred options, commenting that it 
“is very expensive to retrofit”.  
 
Both Sven and Erik kept slow steaming as a preferred option from the sulphur reduction 
technologies in reducing emissions of nitrogen. Erik repeated his earlier comment by stating 
that slow steaming was “low hanging fruit”. Three responses were received for ‘other’, but 
Niklas was the only respondent who expanded on the feedback by stating that more modern 
design of ships will have reduced fuel consumption.  
 
Question 11: Please rate the following pressures in terms of their influence in shaping 
your environmental strategy. - The purpose of question 7 was to identify the influence of 
different institutional pressures in shaping the environmental strategy of the shipping 
companies. This question was heavily influenced by the work of Yang 2017 investigating 
institutional pressures in the container shipping industry. Through the responses to this 
question it should be possible to identify the drivers for change and infer an underlying 
institutional logic in the way in which shipping companies perceive the pressures. The 
respondent provided a point score ranging from low influence at 1, to high influence at 5 for 
each of the pressures. The responses provided to each of the institutional pressures are shown 
in Table 9. 
 

Table 9: Influence of Institutional Pressures 

Respondent Alias Erik Gustav Sven Johan Niklas Anders Ingvar Oscar Avg 

Mandatory Emission Regulations 

(e.g. IMO Regulations) 
5 3 5 5 5 5 5 5 4.8 

Customers 4 3 5 4 4 4 3 4 3.9 

Maintaining 'Green' Brand Image 3 4 4 3 5 4 3 2 3.5 

Environmental Sustainability 3 4 4 3 3 4 3 4 3.5 

Voluntary Environmental 

Programmes (e.g. Port of Los 
Angeles Vessel Speed Reduction 

Programme) 

4 1 3 3 4 4 3 3 3.1 

Competitors 4 2 4 4 2 3 3 3 3.1 

Environmental Management 
Systems (e.g. ISO 14000) 

3 2 3 2 4 3 4 4 3.1 

Public 1 3 3 3 2 4 4 4 3.0 
 
The pressures are ordered in beginning with the highest average score of 4.8 for Mandatory 
Emission Regulations and ending with the lowest average score of 3.0 for the Public.  
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Question 12: In your own words, how would you describe your firms attitude towards 
developing improved environmental performance? - The purpose of question 12 was to 
develop an understanding of each of the respondents’ perspective on developing improved 
environmental performance, and in the process attempt to identify underlying institutional 
logics as well potential sources of institutional isomorphism. The responses are shown in 
Appendix H. 
 
The responses are largely similar, recognising that improved environmental performance 
should be considered as positive, important and necessary. Unsurprisingly, the importance of 
improved environmental performance is bounded by financial viability. Gustav comments 
that “we shall be a leader in when it comes to environmental performance, as long as we can 
get it justified economically”. This is supported by Anders who recognises the importance of 
achieving a “sustainable situation financially”. Niklas provides a positive perspective on the 
financial aspect of improved environmental performance by stating that it can give “a 
competitive advantage towards customers”.  
 
Ingvar provides the most detailed response to this question. He explains that his company 
have had a very proactive stance towards improving environmental sustainability but feels 
that the uneven regulatory playing field has put Swedish and Finnish operators at a 
disadvantage when compared with international counterparts. Moving away from fossil fuels 
is considered a priority for his company. In addition to fuel measures, Ingvar’s company 
works “a lot with load utilization for our ships and slow steaming”.  
 
Balancing the requirements of both environmental and financial performance targets will be a 
key management consideration for the shipping companies. This is especially true where no 
clear win-win situation occurs. This emphasises the importance of the comment made by 
Anders stating that all the shipping companies should work within the “same rules and 
regulations”, supported by Ingvar’s comments on establishing a level regulatory playing 
field. This links to the following question which investigates the level of enforcement of 
environmental regulations within shipping. 
 
Question 13: How do you perceive the level of enforcement of environmental regulations 
within shipping? - The purpose of question 13 was to investigate the shipping companies’ 
leaders’ perception of the level of enforcement of environmental regulations within shipping. 
The responses to this question were recorded on a qualitative scale of Not Strong – 
Somewhat Strong – Moderately Strong – Strong - Very Strong. 
 
This question was created following a study by Lai et al on Green Shipping Practices (GSPs). 
One of the four propositions used to understand the likelihood of a firm adopting GSPs is that 
"shipping firms tend to adopt GSPs when they encounter strongly enforced regulatory 
environmental requirements" (Lai et al., 2011). By investigating each of the firms’ 
perspectives of the level of enforcement, an association with the likelihood of adopting 
measures to improve environmental performance can be made. The results for question 13 
are shown in Table 10. 
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Table 10: Perceived Level of Enforcement of Environmental Regulations 

Respondent Alias Erik Gustav Sven Johan Niklas Anders Ingvar Oscar 

Level of enforcement of 
environmental 

regulations within 
shipping? 

Strong 
Moderately 

Strong 

Very 

Strong 

Moderately 

Strong 

Moderately 

Strong 
Strong 

Moderately 

Strong 
Strong 

 
The results for this question range from moderately strong to very strong. The mode is 
Moderately Strong. The high level of variation in responses could be explained by the 
ambiguity of the question or the classifications of strength. It is difficult to draw any further 
insight from these responses in isolation. When assessed against the other responses in the 
discussion section it may be possible to identify associations.  
 
Question 14: To what extent do you agree that environmental sustainability is the 
‘industrial norm’ within shipping? - The purpose of question 14 was to assess the 
respondent’s perception of whether environmental sustainability is considered the ‘industrial 
norm’ within shipping. The agreement scale ranged from Disagree to Agree.  
 
This question was created following a study by Lai et al on GSPs. One of the four 
propositions used to understand the likelihood of a firm adopting GSPs is that "shipping firms 
tend to adopt GSPs when exposed to industrial institutionalised norms on environment 
protection" (Yang, 2017). By asking each of the firms about the perceived ‘industrial norm’ 
of shipping, an association with the likelihood of adopting measures to improve 
environmental performance can be made. The survey results are presented in Table 11. 
 

Table 11: Environmental Sustainability 'Industrial Norm' 

Respondent Alias 
To what extent do you agree that environmental sustainability is 

the 'industrial norm' within shipping? 
Erik Somewhat Disagree 

Gustav Neither Agree nor Disagree 
Sven Somewhat Agree 
Johan Neither Agree nor Disagree 
Niklas Neither Agree nor Disagree 
Anders Somewhat Agree 
Ingvar Somewhat Disagree 
Oscar Somewhat Disagree 

 
The mode response was ‘Neither Agree nor Disagree’ and “Somewhat Disagree” with 3 out 
of 8 responses each in this category. No respondent selected the two extreme cases of 
Disagree or Agree.  
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Question 15: To what extent do you think customer environmental standards and 
requirements influence your sustainability decisions with respect to sulphur and nitrogen 
emissions? - The purpose of question 15 was to assess to understand the role of the customer 
in influencing sustainability decisions with respect to sulphur and nitrogen emissions. The 
scale used to measure the response was No Influence - Slightly Influential – Moderately 
Influential – Influential – Very Influential.  
 
This question was created following a study by Lai et al on GSPs. One of the four 
propositions used to understand the likelihood of a firm adopting GSPs is that "shipping firms 
tend to adopt GSPs in the face of strong environmental requests from customers" (Yang, 
2017). By asking each of the firms about influence of customers on environmental decisions, 
an association with the likelihood of adopting measures to improve environmental 
performance can be made. The survey results are presented in Table 12. 
 

Table 12: Influence of Customers on Sustainability Decisions 

Respondent Alias 
Customer influence on sulphur and nitrogen 

environmental sustainability decisions. 
Erik Moderately Influential 

Gustav Moderately Influential 
Sven Influential 
Johan Influential 
Niklas Very Influential 
Anders Influential 
Ingvar Moderately Influential 
Oscar Influential 

 
The responses range from Moderately Influential to Very Influential. The mode response was 
Influential with 4 out of 8 responses.  
 
Question 16: To what extent do you think stricter sulphur and nitrogen environmental 
standards within shipping improve environmental and economic performance? - The 
purpose of question 16 was to assess to understand whether stricter sulphur and nitrogen 
emission standards improve environmental and economic performance. The scale used to 
measure the response was No Influence - Slightly Influential – Moderately Influential – 
Influential – Very Influential.  
 
This question was created following a study by Lai et al on GSPs. One of the four 
propositions used to understand the likelihood of a firm adopting GSPs is that "shipping firms 
adopting GSPs will attain both environmental and productivity performance gains" (Yang, 
2017). By asking question 16 it is possible to gain an understanding of how the shipping 
firms view both the financial and environmental impacts of tighter emission regulations. The 
survey results are presented in Table 13. 
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Table 13: Emission Controls and Environmental and Economic Performance 

Respondent Alias Environmental Performance. Economic Performance. 
Erik Improved No Improvement 

Gustav Improved Moderate Improvement 
Sven Strongly Improved Strongly Improved 
Johan Strongly Improved No Improvement 
Niklas Strongly Improved Moderate Improvement 
Anders Improved No Improvement 
Ingvar Improved No Improvement 
Oscar Strongly Improved No Improvement 

 
As expected, implementing stricter sulphur and nitrogen emission standards is associated 
with an improved environmental performance. Four respondents think the environmental 
performance in Strongly Improved, four respondents think it is Improved. Stricter sulphur and 
nitrogen emissions restrictions are for the most part not associated with improved economic 
performance. Erik, Johan, Anders, Ingvar and Oscar see No Improvement in economic 
performance. Gustav and Niklas think there is a Moderate Improvement. However, Sven 
comments that economic performance is Strongly Improved.  
 
Question 17: In your own words, how would you define sustainable shipping? - The 
purpose of question 17 was to gain a perspective of each of the respondents’ definition of 
sustainable shipping. This was intended to reveal underlying logics of operation within the 
shipping industry. The responses can be seen in Table 14. Individual responses analysed in 
the discussion. 

Table 14: Respondent Definitions of Sustainable Shipping 

Respondent Alias In your own words, how would you define sustainable shipping? 
Erik Cost effective and environmental friendly shipping 

Gustav That you do what is possible to do without jeopardize your economy 

Sven The lowest possible influence on environment 

Johan Today I would say better than the average competition 
Niklas Modern ship designs and cleaner fuels/reduced fuel consumption. 

Anders 
A market where a shipping company have a sustainable legislation to 
follow.  

Ingvar 
Shipping that does not affect the environment (too much) and uses non-
fossil fuels. Also the work environment on the ships is important. 

Oscar Acting responsibly and transparent to ensure long term profitability 
 
Question 18: Does your firm participate in any voluntary environmental initiatives or 
programmes? Question 19: If yes, which ones? - The responses to question 18 and question 
19 are discussed together. The purpose of these two questions was to identify whether the 
shipping companies participated in any environmental initiatives or programmes. This 
question was formulated using both the work from Oliver on Strategic Responses and Linder 
on shipping company participation in voluntary emission reduction programmes. The 
responses to these two questions are shown in Table 15. 
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Table 15: Shipping Company Participation in Voluntary Emission Reduction Programmes 

Respondent 
Alias 

18. Does your firm participate 

in any voluntary environmental 
initiatives or programmes? 

19. If "Yes", which ones? 

Erik No - 

Gustav No - 

Sven Yes Several projects 

Johan Yes Clean Shipping index 

Niklas No - 

Anders Yes CSI, Company policies 

Ingvar No - 

Oscar Yes 
Not sure what the definition is but ESI and CSI in some ports. We 

have a ISO 14001 certification and are members of ESSF. 
 
Johan, Anders and Oscar confirm that their organisations are members of the CSI. The CSI 
was discussed in the literature review. It is a voluntary scheme which provides environmental 
performance assessments that can be used to the benefit of various actors in the supply chain 
when making decisions, and benefits shipping operators with reduced Swedish fairway (CSI, 
n.d.). Oscar also confirms membership of the European Sustainable Shipping Forum (ESSF) 
which is a forum for cooperation and discussion of sustainability issues in the EU maritime 
industry.  
 
Question 20: How stable and certain do you perceive the shipping industry’s future to be 
with regards to environmental regulation and technology development? (Very stable – Not 
stable) Question 21: Please explain your rating. - The responses for question 20 and 21 will 
be presented together. The purpose of these questions was to assess the respondents’ 
perception of how stable they perceive the shipping industry to be with regards to 
environmental regulation and technology development. This question connects to the work of 
DiMaggio and Powell and their theorising that increased industry uncertainty encourages 
mimetic isomorphism in an institutional field (DiMaggio and Powell, 1983). Therefore, it 
may be possible to draw associations between the different shipping company responses and 
their environmental and technological decision making.   
 
The scale used for the stability responses was: Very Unstable – Unstable – Somewhat 
Unstable – Moderately Stable – Stable – Very Stable. The respondents’ answers to question 
20 and 21 have been collated in Appendix I. The feedback for shipping industry stability with 
regards to environmental regulations and technology was varied. The answers ranged from 
Somewhat Unstable to Very Stable.  
 
Johan commented that the shipping industry was “very stable in Sweden and the Nordic 
countries. Very unstable in the rest of the world”. In the discussion and analysis section of 
this report it will be important to consider that all the respondent companies to this 
questionnaire are located in Sweden. If the shipping industry stability is aligned with Johan’s 
comment, then one might expect less mimetic isomorphism in this geographic area compared 
to alternative locations.  
 
In contrast to Johan, Erik and Oscar considered the shipping industry to be Somewhat 
Unstable. Erik qualified this by commenting that “The global sulphur cap can have very 
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different effects on different shipping companies”. This is perhaps referring to the different 
ECAs established around the world and their varied impact on shipping operators’ dependent 
upon operational areas. This comment is supported by Ingvar’s perspective that the global 
regulations create an uneven playing field between different operators dependent upon their 
area of operation.  
 
Niklas and Sven both considered the shipping industry to be Stable. Niklas qualified his 
answer by stating that “new regulations and technological development means less fuel 
consumption and reduced emissions”, and Sven commented that “some demands from 
customers hold back the development as well as economical limitations and pay-back time 
for improvements”. Niklas comments on the general trend of the industry to continually seek 
ways to reduce the environmental footprint of operations, and Sven identifies the role of the 
customer in creating a stable industry environment.  
 
Gustav and Anders consider the industry to be Moderately Stable. Gustav comments that “lot 
of technical development and regulation will push for more”. It is assumed he means that the 
shipping industry is continually pushing for more regulation and technical development to 
improve environmental performance. This aligns with the comment above from Niklas.  
 
Anders comments that “shipping will always be needed. Most probably will we go for bigger 
companies and bigger vessels. For smaller cargo owners will it still be a tough market. 
Cruise ferries will have a challenge to compete with low price weekend flights”. His answer 
focuses on the stability of the shipping industry from more of a financial perspective than 
environmental or technological. This is perhaps revealing of an underlying logic of operation.  
 
Question 22: Would you like to receive a notification when the final report is published? - 
All of the respondents requested to receive a notification of the final report upon its 
publication. The intent of this question was to offer the respondents something in return for 
their time in completing the questionnaire, as financial rewards were not possible for their 
contributions.  
 
Question 23: Do you have any final comments which you would like to make? - The intent 
of question 23 was to capture any additional thoughts from the respondents which they 
perhaps were not able to express in answering the previous questions in the questionnaire.  
Oscar commented that “The industry is lacking a set of common transparent KPI's and as 
such there are few benchmarks.” It is assumed that Oscar is referring to KPIs related to the 
reduction of shipping emissions. This comment perhaps helps to explain the dissatisfaction of 
some Svensk Sjöfart members in an uneven global playing field when it comes to emissions 
limits that favours non-ECA operators.  
 
Anders also provided a comment, stating that “it would have been great if the form would 
have included the type of ships that the person was representing”. Although not contributing 
more information for analysis, this comment makes a valid point in the design of the 
questionnaire. Phase 1 of the master thesis was entirely focused on the container shipping 
industry and therefore did not need to account for different vessels being operated. Phase 2 
however was sampling Svensk Sjöfart members, of which there are representatives from 
different sectors of the shipping industry. Capturing the class of vessel being operated would 
have helped to generate a clearer profile of the respondents. Conversely, it may have 
introduced difficulties in keeping the companies anonymous with easier traceability of 
answers to companies. 
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Secondary Data – Container Shipping 
 
In order to support the institutional analysis of a relatively low number responses to the self-
completion questionnaire under Phase 2, a secondary data analysis has been conducted. The 
secondary data analysis sources publicly available information, primarily from online 
shipping publications, on two of the world’s largest container shipping companies who have 
opted to pursue different technological strategies for the reduction of SOx and NOx emissions.  
 
The two container shipping companies investigated are Maersk, the world’s largest container 
shipping company with a capacity of 4,199,307 Twenty-foot Equivalent Units (TEUs), and 
CMA CGM, the world’s third largest container shipping company with a capacity of 
2,514,334 TEUs (Alphaliner.axsmarine.com, 2018). 
 
Unlike the self-completion questionnaire which has been distributed to a variety of shipping 
companies operating different types of vessels such as Ro-Ro or bulk carriers, the secondary 
data analysis is solely focused on container shipping. The two companies are also of a similar 
size and have an international presence which exposes them to full range of global emission 
regulations. Selecting two similar companies will help in identification of the institutional 
associations which can be associated with the differing technological strategies.  
 
Both companies have a large amount of publicly available information. Through analysis of 
interview extracts, articles and corporate presentations it has been possible to collect similar 
data to that produced by the self-completion questionnaire responses under Phase 2. As 
opposed to the challenge of obtaining first hand data from key decision makers for the self-
completion questionnaires; the publicly available information from Maersk and CMA CGM 
is predominantly from CEO’s or other senior corporate managers. This has facilitated easier 
collection of relevant data and helps to assure the reliability and accuracy of the information 
analysed.  
 
The empirics from the secondary data analysis is presented as two separate cases, one for 
Maersk and one for CMA CGM. The collected empirics focus primarily on the corporate 
responses to the 2020 global sulphur fuel cap of 0.5% sulphur content, with respect to the 
technological strategies being pursued.  
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Maersk 
 
Maersk is the world’s largest container shipping company (Alphaliner.axsmarine.com, 2018). 
In 2017 the company announced their strategy to utilise conventional low sulphur fuels (such 
as MGO) instead of scrubber technologies in order to comply with the new 0.5% global 
sulphur cap coming into force in 2020. In an interview with Ship & Bunker, Niels Henrik 
Lindegaard, Head of Maersk Oil Trading provided the reasoning behind discounting 
scrubbers with HFO fuels in favour of low sulphur alternatives (Ship & Bunker - Maersk, 
2017): 
 
“For Maersk, it is of utmost importance to secure broad industry compliance for the 2020 
Global Sulphur Cap. We have looked into existing and future solutions and concluded that 
we will secure compliance, not by scrubbers, but through the use of alternative fuels…In our 
opinion, scrubbers will not be the way forward for our fleet. Whilst the business case for 
investing in scrubbers may look appealing at first, it is not a long-term solution to place such 
complex machinery on our vessels.” (Ship & Bunker - Maersk, 2017) 
 
Lindegaard further commented that the scrubber technology results in increased maintenance 
demands and the requirement for specialist personnel for an environmental impact which is 
“relatively mitigated” (Ship & Bunker - Maersk, 2017). He further stated that: 
 
“Scrubbers, by allowing the continuous use of cheaper fuels, may in addition ruin any kind of 
broader business case for enhancing energy efficiency…Maersk consequently prefers to take 
a longer-term approach to secure compliance through the use of alternative fuels. Only this 
will ensure a swift and effective compliance for the 2020 Global Sulphur Cap.” (Ship & 
Bunker - Maersk, 2017) 
 
Tim Smith, the Maersk China chairman and chief representative of Maersk Group North Asia 
echoes the perspective of Lindegaard on the rejection of scrubber technology. “We have 
ruled out scrubbers…they are expensive and sophisticated pieces of equipment that take a lot 
of work to install and they actually use quite a lot of energy themselves”. He further 
commented that Maersk did not consider it to be a cost-effective solution (Moore, 2017). 
Marc Refsoe Holm, Leader of the US Fuel Desk for Maersk Oil Trading expands on the 
reasons for scrubber technology rejection, stating that scrubber technology has not been 
proven on large two-stroke diesel engines and has various operational concerns. He further 
commented that: 
 
“We do not believe that the open loop scrubber system is actually gonna be a solution. It 
might be a short-term solution, and then, very quickly, the shipping world will be forced to 
switch to a closed-loop system, which requires a completely different calculation, taking into 
account the issues such as infrastructure and cost.” (World Maritime News, 2017) 
 
The non-technical perspective of compliance is also another reason for Maersk’s rejection of 
scrubber technology. Holm comments that there are enforcement concerns regarding the 
2020 sulphur cap: “We feel that the scrubber technology potentially allows for an open door 
for different operators to maybe opt not to run their scrubbers when outside the port limits. 
We think there will be major issues when it comes to compliance and enforcement of the 
regulations.” (World Maritime News, 2017) 
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Related to the non-compliant operation of scrubbers is the more general concern of 
illegitimate practices with regards to bunkering. Smith comments that this is “because the 
cost of low sulphur fuel is so high, there is a big potential advantage for an unscrupulous 
operator not to comply with this”. Fully intending on complying, Maersk wants to make sure 
that “others are not cheating the system”. One of the concerns is that different port state 
controls will provide different levels of enforcement. Therefore, Maersk is working with the 
IMO on enforcement considerations to make sure it is effectively regulated. (Moore, 2017) 
 
Other companies which have followed the stance of Maersk with regards to adoption of 
scrubber technology include Hapag-Lloyd who will instead use alternative fuels, and Mitsui 
OSK Line (MOL) (Ship & Bunker - Maersk, 2017). However, this rejection of scrubber 
technology does not represent the industry as a whole. Following the announcement by 
Maersk that it would not be installing scrubbers in its fleet, the director of exhaust gas 
cleaning from Wärtsilä, Sigurd Some Jenssen responded via an interview with Container 
Shipping & Trade that: 
 
“Maersk has been quite prominent in the press stating that it doesn’t think scrubbers are the 
solutions for them. That is fair enough but what we see in the newbuilding sector shows that 
actually the majority of contracts are vessels being built with scrubbers – contrary to the 
message Maersk is giving out.” (Containerst.com, 2017) 
 
Jenssen provided an example of new scrubber installations including those for two 11,000 
TEU box ships to Hyundai Merchant Marine. He also stated that the benefit of scrubbers is 
that “the cost of heavy diesel oil is much lower than sulphur fuel and it allows the same fuel 
infrastructure both on shore and on board the vessel to continue to be used.” He further 
commented that scrubbers were an easier retro-fit than LNG conversion, and are “the best 
way of complying for existing ships” (Containerst.com, 2017). 
 
As well as rejecting scrubber technologies Maersk is also disregarding the possibility of using 
LNG, instead preferring conventional low sulphur fuel sources such as MGO. LNG fuelled 
vessels are one of the other major alternatives to scrubber technology or other low sulphur 
fuels. However, representatives from Maersk have commented that the rejection of LNG as a 
suitable alternative to HFO because of a lack of adequate infrastructure, and the increased 
onboard infrastructure requirement reduces the vessels carrying capacity. (Moore, 2017) 
 
Maersk has firmly and publicly communicated its technological stance towards ensuring 
compliance with the 2020 fuel sulphur cap as well as other emission regulations. The 
business case for scrubber technologies or LNG propelled vessels is clearly rejected in favour 
of conventional low sulphur fuel alternatives. As the largest operator within the container 
shipping industry, the decision to pursue conventional low sulphur fuels is likely to have 
significant knock-on effects for the shipping industry supply chains and competing 
organisations. However, unlike Maersk, CMA CGM has instead opted to pursue LNG 
technologies for the newest vessels in its fleet, and scrubber technologies have not been 
rejected. 
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CMA CGM 
 
CMA CGM is the world’s third largest container shipping company 
(Alphaliner.axsmarine.com, 2018). As opposed to the decision by Maersk to opt for 
conventional low sulphur fuel and complete rejection of scrubber technology, CMA CGM 
has opted for a mixed approach with integration of LNG propulsion for its newest and largest 
vessels. 
 
Late 2017 the company announced that the 9 new mega-box ships being constructed would 
be LNG powered, with only a small amount of MGO for ignition purposes (Ship & Bunker - 
CMA CGM, 2017). The Group CEO, Radolphe Saadé stated that “we have made the bold 
decision to equip our future 22,000 TEU vessels with a technology firmly focused on the 
protection of the environment…by choosing LNG, CMA CGM confirms its ambition to be a 
leading force in the industry in environmental protection by being a pioneer in innovative and 
eco-responsible technologies” (Ship & Bunker - CMA CGM, 2017).  
 
CMA CGM is the first company in the world to equip such large container ships with an 
LNG propulsion system. As commented by the CEO, Radolphe Saadé “LNG is the fuel of the 
future for shipping…With this groundbreaking decision by the CMA CGM Group, the entire 
maritime industry will benefit from the new supply chains that will be created. CMA CGM is 
pursuing its expansion through a combination of growth, profitability and environmental 
responsibility. By combining the expertise of two French companies (Total & CMA CGM), 
each one leader in its field, we are consolidating France’s prominent role for a more 
sustainable transportation and in favour of the energy transition.” (Cma-cgm.com - Total 
Strategic Agreement, 2017) 
 
Although much attention has been placed on the decision to pursue LNG technology, the 
technological approach being adopted by the company in meeting the new emissions 
regulations has not been so heavily constrained or bounded as that with Maersk (Hadhi, 
2018). CMA CGM has not ruled out any specific technologies and a signature of a 
memorandum of understanding between CMA CGM and their fuel supplier Total recognises 
the need to provide “Fuel oil with a sulphur content of 3.5% for ships equipped with exhaust 
gas cleaning systems, or scrubbers”, as well as “Fuel oil with a sulphur content of 0.5%”. 
This is in addition to an LNG fuel agreement where Total will supply 300,000 tons of LNG a 
year for ten years starting in 2020. It therefore appears that CMA CGM will be following a 
mixed approach in preparing its fleet to meet the emissions requirement from the global 2020 
fuel sulphur cap and other emission regulations. (Cma-cgm.com - Memorandum of 
Understanding, 2017) 
 
Supporting the more positive stance shown to scrubber technologies is the shipping company 
NYK Line, the 10th largest container shipping company in the world 
(Alphaliner.axsmarine.com, 2018). Contact with a former Senior Managing Director at NYK 
Lines, as well as a current Chief of the Technical Division and Senior Managing Director 
confirmed that scrubber technologies are seen as viable financial investments, with a payback 
period of around 3 years. Because of this NYK has already installing scrubbers to manage 
SOx emissions. With regards to NOx emissions, they are considering exhaust gas 
recirculation as well as SCR technologies.  
 
Although LNG powered vessels are most commonly found in ferry operations, container 
shipping companies such as CMA CGM are becoming increasingly interested in adopting 
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this alternative fuel. Alongside the 9 new vessels being constructed for CMA CGM, the 
United Arab Shipping Company (UASC) has ordered five 18,000 TEU container vessels that 
“will be class-approved and designed as ‘LNG-ready’ to enable easy retrofit in the future” 
(LNG Bunkering - Container Ships, n.d.). In addition to this, Totem Ocean Trailer Express 
(TOTE) has commissioned two 3,100 TEU container vessels to operate on dual fuel gas-
diesel engines; Horizon Lines have retrofitted six container ships with dual fuel gas-diesel 
engines and Matson have commissioned two 3,600 TEU container ships to run on dual fuel 
gas-diesel engines. (LNG Bunkering - Container Ships, n.d.) 
 
A corporate presentation available on the CMA CGM web archive titled ‘World Innovation: 
CMA CGM LNG Powered Vessel from 2020’ described a high-level overview of the 
company strategy in pursuing LNG propulsion technology for its container fleet. The 
language and presentation of information is heavily focused on improved environmental 
performance, with presentation titles such as “LNG Propulsion: technological breakthrough 
for the protection of the environment”. Additionally, the large improvement in emission 
levels is clearly presented, with LNG fuel considered a “disruptive choice”. (Cma-cgm.com - 
Corporate Presentation, 2017) 
 
Alongside highlighting a number of other environmental improvement measures such as 
bamboo floor containers and oil recovery systems, the powerpoint presentation also includes 
a slide title of “CMA CGM Group: Committed to the protection of the environment”. On this 
slide participation in the Ecovadis sustainable supplier rating is presented, with the 
recognition that CMA CGM lies in the top 1% of global suppliers. This title description and 
slide content is illustrative of a positive and proactive approach to environmental 
management. (Cma-cgm.com - Corporate Presentation, 2017) 
 
It appears that CMA CGM is taking their environmental responsibility seriously with a 
reduction of “carbon emissions per container transported per kilometre by 50% between 2005 
and 2015”. With plans for “a further 30% reduction by 2025”. (Cma-cgm.com - Total 
Strategic Agreement, 2017) However, the environmentalist approach is unlikely to be driven 
by entirely altruistic motives, with the CMA CGM CEO communicating a growth strategy 
through “a combination of growth, profitability and environmental responsibility”. (Cma-
cgm.com - Total Strategic Agreement, 2017) 
 
Summary 
 
With clearly opposing technological strategies, it can be argued that alternative influences 
other than purely ‘rational’ investment appraisals or cost-benefit analysis of the technological 
decisions must be shaping the different corporate responses. Through a discursive interaction 
with the institutional theory, associations between the differing technological strategies and 
institutional environment will be made. Please see the discussions chapter for an institutional 
analysis of the collected empirics.  
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Discussion 
 
The objective of the thesis is to understand how institutional pressures and institutional logics 
are shaping shipping firms’ decision making in the selection of emission reducing 
technologies and operational practices.  
 
An extensive literature review conducted at the outset of the study considered the mega-trend 
of increased environmental awareness in shipping, global shipping regulations, emission 
reducing technologies and different theoretical perspectives of institutional theory. Under 
Phase 2 of the investigation a self-completion questionnaire was distributed to 38-member 
organisations of Svensk Sjöfart. In total eight responses to the survey were received, a 
response rate of 21%. The questionnaire responses are presented in the preceding empirics 
chapter; followed by secondary data empirics from Maersk and CMA CGM which support 
development of further insights into the institutional environment of the shipping industry.  
 
The purpose of the discussion chapter is to analyse the collected information and draw 
associations between the empirics generated from the questionnaire, secondary data analysis 
and the findings from the literature review conducted at the outset of the study.  The outcome 
of this analysis should be a better understanding of how institutional pressures and 
institutional logics are shaping shipping firms’ decision making in the selection of emission 
reducing technologies and operational practices.  
 
Figure 9 is a schematic of the approach taken in conducting the investigation analysis. The 
questionnaire feedback and secondary data analysis perform two functions. They detail the 
surveyed and investigated shipping companies preferred technological and operational 
solutions in reducing SOx and NOx emissions, as well as contributing to an understanding of 
the institutional pressures and logics which shape decision making in this institutional field. 
The literature review supports the questionnaire and secondary data analysis findings by 
providing deeper theoretical, technical and regulatory insight into the institutional pressures 
and logics which affect shipping company decision making. Through an abductive strategy 
iteratively engaging with the theory and empirics (Bryman & Bell, 2015; p8), centered 
around the technological and operational preferences of the shipping companies, a best-fit 
understanding of shipping company decision making from the perspective of institutional 
theory will be established.  
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Figure 9: Schematic of the Investigation Analysis Approach 

Institutional Environment 
 
Shipping companies exist within an institutional environment that shapes organisational 
behaviours in the pursuit of operational legitimacy. This institutional environment is under 
continuous change due to the interactive effects of internal and external pressures and logics 
of operation, creating a dynamic system of institutional practices. By investigating the 
institutional pressures and logics within this system it should be possible to draw associations 
to the emissions reducing technology and operational decision made by the shipping firms.  
 
An attempt to define the institutional environment of the self-completion questionnaire 
shipping company respondents is made by analysing the: 

• External Pressures 
• Internal Pressures 
• Operational Logics 

 

Institutional Pressures & Logics

Questionnaire Feedback Literature Review

Sulphur Technologies & Operational 
Practices

Nitrogen Technologies & Operational 
Practices

A
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External Pressures 
 
As part of the research questionnaire, respondents were asked to rate a list of external 
pressures from 1 to 5 according to their influence in shaping their environmental emission 
strategies, 1 being low and 5 being high (Question 11 in the preceding Empirics chapter). A 
condensed version of the results are presented in Table 16. 
 

Table 16: Influence Ranking of External Institutional Pressures - Condensed 

Pressure Average Score 

Mandatory Emission Regulations (e.g. IMO Regulations) 4.8 

Customers 3.9 

Maintaining 'Green' Brand Image 3.5 

Environmental Sustainability 3.5 

Voluntary Environmental Programmes (e.g. Port of Los 

Angeles Vessel Speed Reduction Programme) 
3.1 

Competitors 3.1 

Environmental Management Systems (e.g. ISO 14000) 3.1 

Public 3.0 
 
Unsurprisingly the mandatory emission regulations have been rated as the most influential in 
shaping the environmental emission strategies of the shipping companies. This aligns well 
with the work of Yang on institutional pressures, which identified that the coercive pressure 
of regulations is seen as one of the main factors leading to environmental improvement of 
firms. Operational legitimacy is highly dependent on compliance with the regulations, and 
the threat of fines a direct consequence for breaches. (Yang, 2017) 
 
Closely connected with the institutional pressure of mandatory environmental regulations is 
the influence of regulatory enforcement measures. A study conducted by Lai et al developed 
a proposition which stated that the likelihood of a firm adopting GSPs is positively correlated 
with the strength of enforcement of the environmental requirements (Lai et al., 2011). 
Question 13 of the questionnaire investigated the respondents’ perspective of the level of 
enforcement of shipping regulations. The most common response was Moderately Strong, 
with all other responses describing a higher perception of enforcement. The ranking of 
mandatory emission regulations as the strongest influencing pressure on environmental 
strategy, may be influenced by the associated high levels of regulatory enforcement.  
 
The respondents ranked customers as the second most influential pressure. This links to the 
output from question 15 of the questionnaire where the majority of respondents considered 
customer environmental standards and requirements as Influential on their business activities. 
As proposed by Lai et al, “shipping firms tend to adopt GSPs in the face of strong 
environmental request from customers” (Lai et al., 2011). This has been demonstrated by 
large shipping customers such as Walmart who have had a strong influence in forcing its 
shipping logistics operators to adopt sustainable packaging (Lai et al., 2011). Considered 
from the macro perspective, it could therefore be argued that the institutional environment of 
consumer retail to which Walmart belongs, is interacting and shaping the institutional 
environment of shipping. This is visible in other examples from shipping supply chains 
through business-to-business initiatives such as the Clean Cargo Working Group (CCWG). 
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The CCWG is a joint initiative between some of the world’s largest shipping companies, 
logistics operators and retail organisations which seeks to improve the environmental 
performance of the logistics supply chain. The group acts as a forum for the development of a 
shared vision and joint action on climate initiatives. Membership of the CCWG not only 
enhances operational legitimacy of the members but is also likely to accelerate institutional 
isomorphism through shared working practices. Membership of groups such as the CCWG, 
and co-operation with customer organisations in general is representative of a manipulation 
strategy, as defined by Oliver. Through co-operation shipping firms can attempt to influence 
their institutional environment and control developments to improve environmental 
performance. (Oliver, 1991; Bsr.org, n.d.) 
 
The influence of competitors was not ranked highly amongst the pressures affecting 
environmental emissions strategies. Perhaps this is due to the comparatively high influence of 
regulations, alternatively it could be linked to shipping industry stability. DiMaggio and 
Powell comment that the greater the level of industry or technological uncertainty, the more 
likely organisations will model themselves on competitors which they deem successful 
(DiMaggio and Powell, 1983). Question 20 of the questionnaire investigated respondents’ 
perception of industry stability with regards to environmental regulations and technology 
development. The responses were mixed with answers of Somewhat Unstable, Moderately 
Stable or Stable and Very Stable. It is difficult to establish a consensus view of the perceived 
industry stability from these mixed responses; and it is therefore not possible to attribute a 
low influence score of competitors to that of industry stability. 
 
The least influential pressure on the shipping industry was that of the public. This contrasts 
with Linder’s research which emphasised the importance of the public in promoting 
participation in voluntary emission reduction programmes. Her research found that “external 
pressures such as community concerns about emissions and regulatory threats are important 
to motivating voluntary behaviour and may even be more important than financial 
incentives”, helping to strengthen the shipping firms’ “social licence to operate” (Linder, 
2017). Linder’s research did not distinguish between the effect of the public versus the 
regulatory threats, and instead considered them jointly in promoting shipping company 
participation. Perhaps the role of the public was smaller than the research implies, 
alternatively, the institutional environment for shipping in Sweden could be different to that 
of California.  
 
The above described external pressures shape the behaviours of organisations according to a 
set of “cultural-cognitive, normative and regulative structures” (Wooten & Hoffman, 2017). 
In addition to these external pressures, internal institutional pressures within the shipping 
organisations themselves will also be shaping behaviour, such as the effect from employee 
transfers. 
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Internal Pressure 
 
An internal source of institutional pressure originates from the transfer of employees between 
organisations. As an employee transfers they are likely to be accompanied by engrained 
institutional practices which subsequently influence the ways of working in the new 
organisation. This effect can result in mimetic isomorphism. This is an observation made by 
DiMaggio and Powell who recognised the effect of individual employees in propagating 
accepted and established behaviours. (DiMaggio and Powell, 1983 
 
Question 5 of the questionnaire sought to establish connections between the respondents by 
virtue of their current organisation, and previous competitors which they may have worked 
for; thereby attempting to elicit a potential source of mimetic behaviour. Only Johan and 
Oscar have a shared employment history, both having worked or currently working for 
Gotland Rederi AB. However, it has not been possible to observe any visible effects of 
mimetic isomorphism from analysing their responses which appear to be varied and largely 
inconsistent with each other. Despite the fact that it has not been possible to observe the 
effects of mimetic isomorphism from the questionnaire responses, it is expected that this is 
still a phenomenon within the industry which could perhaps be better established through 
other research methodologies. 
 
Operational Logics 
 
Alongside investigating institutional pressures, the questionnaire also attempted to identify 
the prevailing institutional logics within the shipping industry by analysing the responses 
which were received. The perspective of institutional logics differs from that of structural 
isomorphism in that it connects the micro and macro perspectives of institutional theory by 
recognising the impact of individuals in shaping institutions and vice versa. Multiple 
institutional logics can be simultaneously present and none “is accorded causal primacy a 
priori” (Thornton & Ocasio, 2008). It can therefore be possible that there are numerous logics 
shaping the behaviours of the shipping companies.  
 
As explained by Thornton and Ocasio, the institutional logics approach provides “a link 
between individual agency and cognition and socially constructed institutional practices and 
rule structures”. It can therefore be considered that the “interests, identities, values and 
assumptions of individuals and organisations are embedded within prevailing institutional 
logics”, with the logics shaping the behaviour of the institutional actors and vice versa. 
(Thornton & Ocasio, 2008) 
 
The answers provided to the questionnaire can be investigated in an attempt to ascertain the 
prevailing institutional logics of the shipping industry. This may in turn help to explain the 
decision making of firms when selecting technologies and operational practices to meet 
environmental emission regulations. A number of the questions from the questionnaire can be 
analysed in order to try and understand the prevailing institutional logic amongst the 
respondents, the organisations which they represent and the wider institutional field of 
shipping.  
 
Question 12 asked the respondents to describe their firms attitude towards developing 
improved environmental performance. A key observation from analysing the responses is that 
the positive and proactive approach towards environmental improvement is explicitly 
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bounded by financial viability in two of the answers. Gustav comments that “we shall be a 
leader in when it comes to environmental performance, as long as we can get it justified 
economically”, and Anders articulates the importance of achieving a “sustainable situation 
financially”. Unsurprisingly it appears that there is a strong market-based logic present, with 
environmental decision making framed in a context of financial performance measures. This 
presence of this logic favours the effects of competitive versus institutional isomorphism, 
which assumes “system rationality that emphasises market competition, niche change and 
fitness measures” (DiMaggio and Powell, 1983).      
 
Question 16 of the questionnaire was created in an attempt to probe deeper into the 
respondents’ perception of how stricter environmental standards impact environmental and 
economic performance. As expected, stricter environmental regulations were associated with 
improved environmental performance. However, the perceived improvement of economic 
performance was mostly unfavourable. With little or no financial incentive for pursuing the 
improvement of emissions, the importance of regulations in shaping industry behaviour is 
highlighted.  
 
The disconnect between increasingly stringent emission regulations and improved economic 
performance has also been identified and commented on by other researchers. An 
investigation which assessed the ability of shipping firms in adopting environmentally 
friendly shipping equipment (such as scrubbers), found that rates of development and 
implementation were low (Lun et al., 2013). One reason provided for this was that the 
external institutional pressures for this development were weak. An alternative explanation 
which more closely aligns with the questionnaire findings, is that the low levels of 
development and implementation of shipping equipment is due to a “perceived lack of 
evidence that the benefits exceed the costs of pursuing these initiatives” (Montabon, Sroufe 
and Narasimhan, 2007); with expensive retrofitting of end of pipe abatement technologies 
that typically increase operational costs. 
 
Question 14 of the survey asked the respondents to consider the extent to which 
environmental sustainability is considered the ‘industrial norm’ within shipping. A study by 
Lai et al proposed that "shipping firms tend to adopt GSPs when exposed to industrial 
institutionalised norms on environment protection" (Yang, 2017). The most common 
response was ‘Somewhat Disagree’, implying that environmental sustainability practices are 
not well established within the shipping industry. This could perhaps be explained by the fact 
that shipping has remained unallocated to national measures of GHG emissions and therefore 
not received the same pressures to develop sustainably.  
 
The respondents were asked to provide their own definition of sustainable shipping in 
question 17. The purpose of this was to elucidate personal value systems and logics of 
operation, which in turn may reflect a prevailing institutional logic. The financial 
sustainability aspects were present in a number of the answers, with statements such as “cost 
effective”, not “jeopardize(ing) your economy” and “market”. This aligns with the market-
based logic found through question 12 and question 16. However, Ingvar’s definition seemed 
to be more focused on environmental performance measures such as moving away from 
fossil fuels. This is perhaps more representative of an environmental institutional logic. This 
is supported by the response from Sven where he defines sustainable shipping as “the lowest 
possible influence on (the) environment”. 
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Summary of Institutional Environment 
 
The preceding discussion has sought to elicit a better understanding of the shipping industry 
institutional environment through an analysis of the external and internal institutional 
pressures and operating logics of the shipping company self-completion questionnaire 
respondents.  
 
In accordance with the findings from similar shipping industry research the external pressure 
of mandatory emission regulations has the greatest influence in shaping shipping company 
environmental emissions strategies. Regulations coerce shipping companies to comply with 
stricter environmental requirements in order to avoid sanctions or loss of operational 
legitimacy. The enactment of regulatory instruments such as ECAs is therefore forcing 
companies to change the ways in which they operate to become more environmentally 
sustainable.  
 
Second to the coercive influence of regulations in shaping emission strategies is the more 
normative, but also coercive effect from customers through external networks such as the 
CCWG. Customers have a big influence in the development of logistical supply chains and 
are pressurised in their own institutional environment for improved environmental 
performance, which in turn interacts and develops the institutional environment of shipping.  
 
Internal pressures were considered through the influence of employee transfers. This effect 
has previously been shown the lead to mimetic isomorphism through transfer of institutional 
practices; but the questionnaire was unable to develop sufficient empirics for the effect of this 
to be associated with shipping company technology choices.  
 
Through analysis of the questionnaire responses, an outline of the prevailing operating logics 
of the shipping industry respondents was established. Although a number of altruistic 
indicators of environmentalism were present, an overriding market-based logic prevails in 
perceptions of environmental sustainability. The financially bounded commitments to 
improve environmental performance were expected. So too was the unfavourable association 
between stricter environmental emission requirements and economic performance. The 
market-based logic of the shipping companies and unfavourable economic performance of 
stricter environmental requirements and measures, highlights a challenge in improving the 
sustainability of this industry.    
 
An overview of the shipping industry’s institutional environment has been ascertained with 
analysis and discussion of the external and internal pressures as well as the institutional 
logics. With a better understanding of this environment it should be possible to draw 
associations to the technology and operational practices of the shipping firms. The following 
technology section will review these decisions with respect to the institutional context.   
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Technology Preferences 
 
The objective of the thesis is to understand how institutional pressures and institutional logics 
are shaping shipping firms’ decision making in the selection of emission reducing 
technologies and operational practices. The following section will discuss the preferred 
technological and operational practices of the surveyed respondents and attempt to draw 
associations to the institutional environment of the shipping industry. 
 
Sulphur Technologies & Operational Practices 
 
Question 7 & 8 of the questionnaire provided feedback on the preferred technologies and 
operational practices for reducing SOx emissions amongst the respondents, with the following 
responses recorded: 
 

• Low Sulphur Bunker Fuel (6/8 responses) 
• LNG (6/8 responses) 
• Other (3/8 responses) 
• Slow Steaming (2/8 responses) 
• Hybrid Scrubber (1/8 responses) 

 
The interesting observation from the list of preferred technologies was the low level of 
preference for scrubber technology. Only Oscar identified the use of Hybrid Scrubbers a 
preferred technology for reducing SOx emissions, with the reasoning that it is a “cost 
effective solution”.  
 
One of the respondents, Anders, commented that the expensive and complex investments 
involved with processing emissions onboard using scrubbers is a reason for not selecting this 
technology. He further qualified his answer by stating that installing scrubbers would also 
result in “less space/weight for cargo, additional maintenance, possible additional crew.”  
 
Anders captures some of the main problems of scrubber technology in his response. 
However, an alternative and more positive perspective of scrubbers has been presented by 
DNV GL. They conducted a number of operational cost calculations which showed HFO and 
Scrubber technology as being the most cost-effective way of meeting environmental 
regulations for tankers, container vessels and bulk carriers (DNV GL, 2016). This single 
assessment of financial performance does not guarantee the economic advantage of scrubber 
technology but does serve to illustrate that under certain conditions it does prove favourable. 
It would appear that Oscar prescribes to this way of thinking with regards to the scrubbing 
technology. 
 
In addition to the projections of positive financial performance, scrubber technology is tried 
and tested and enables shipping companies to meet the more stringent emissions 
requirements without having to change the source of fuel. According to at least one scrubber 
manufacturer, the order growth for scrubber technology retrofits and new-builds are also 
increasing (Hand, 2018).  
 
If scrubbers have in fact been proven to be successful within the shipping industry, with 
financial projections showing cost-effectiveness; the rejection of this technology from the list 
of preferences from all barring just one of the respondents could be seen as ‘non-rational’.  
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This arguably inefficient rejection of a suitable technological solution could therefore be 
associated with a ‘non-rational’ institutional factor. Research by Carvalho et al articulated 
that the: 
 
“The rationalist conception of organisational reality is based on the assumption that 
organisations are oriented by objectives and the search for efficiency. However, organisations 
constitute the concretisation of socio-cultural and cognitive interactions, which seek 
legitimacy within a given social context. This explains from an organisational institutional 
theory perspective why similar organisational practices have been adopted.” 
 
Instead of representing a non-rational response, the rejection of scrubber technology by most 
of the respondents could be seen as rational within the shipping industry’s institutional 
environment due to the effects of embedded agency. Embedded agency enables and 
constrains the choice of organisations in line with the prevailing institutional logics, which 
will in turn provide the measure of legitimacy (Thornton & Ocasio, 2008). Before scrubbers 
can be considered as a valid solution to reducing harmful emissions, they would not only 
need to satisfy technical operational requirements but also gain “legitimacy as a social 
process” before the diffusion of the innovation can occur (Carvalho et al., 2017). The lack of 
social acceptance within the shipping industry for scrubber technology could therefore be a 
reason for its rejection.  
 
The individual financial, technical and operational considerations of each of the shipping 
companies undoubtedly plays the leading role in shaping their technological strategies. 
However, as shown in the above discussion, the quest for operational legitimacy and social 
acceptance may also be playing a part in the rejection of scrubber technology.  
 
Instead of scrubbers, the respondents identified low sulphur bunker fuel and LNG as the 
preferred options for reducing SOx emissions. The respondent’s reasons for this included 
tackling the problem of sulphur emissions at source and easy conversion from existing HFO 
(for MGO). The strategy of using MGO is relatively low risk when compared with the other 
alternatives, with simple technological conversions. However, LNG achieved the highest 
preference rating with 6 out 7 respondents selecting this. LNG was considered mainly as a 
fuel for the future, with a preference for new installations versus retro-fitting.  
 
From an environmental perspective, although offering benefits of reduced sulphur and 
nitrogen emissions, it is important to consider that LNG propulsion results in methane slip 
from the natural gas. With 25 times higher GWP than CO2 over a 100-year period, the 
environmental impact of this option extends beyond simply considering the reduction of SOx 
and NOx emissions (Solomon et al., 2007; Brynolf et al., 2014).  
 
LNG and MGO technologies can be argued as being rational choices from a market-based 
perspective which considers the full life cycle costs of implementation. As opposed to 
scrubbers, respondent preferences for the selection of LNG and MGO technologies 
demonstrate their status as a legitimate institutional practice within the surveyed companies’ 
institutional environment.  
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Nitrogen Technologies & Operational Practices 
 
Question 9 & 10 of the questionnaire provided feedback on the preferred technologies and 
operational practices for reducing NOx emissions amongst the respondents, with the 
following responses recorded: 
 

• SCR (6/8 responses) 
• LNG (5/8 responses) 
• Slow Steaming (2/8 responses) 
• Other (3/8 responses) 

 
As opposed to the rejection of end-of-pipe abatement technologies for SOx reduction, SCR 
technology for the reduction of NOx emissions received a high preference ranking amongst 
the respondents. Anders who had previously rejected scrubbers with the justification that 
onboard processing of emissions onboard is inefficient, selected solely SCR as his preferred 
technology for achieving reductions in NOx emissions. He stated that SCR technology was 
the “most effective alternative (of those) mentioned”.  
 
This positive stance towards SCR was echoed by other respondents who commented that it 
could be considered as a “fully functioning technique” and “proven technology that works”. 
However, despite selecting SCR as one of his preferred technologies Ingvar talked of 
previous complications with this technology, referring to “continuous technical problems 
with slag”. He did however see this as a viable technology for the future “when the technical 
problems had been solved”.  
 
The preference for SCR technology to reduce NOx emissions compared to its SOx counterpart 
of scrubbers can be attributed to a number of different factors. Technically the technology is 
well understood amongst shipping operators and compared with scrubbers is relatively easy 
to retro-fit. SCR technology is also tried and tested, having been installed on over 1000 
vessels with demonstrable compliance to Tier III NOx requirements (Brynolf et al., 2014). 
Viewed from an institutional perspective one could argue that the preference amongst 
respondents for this technology demonstrates its legitimacy as an institutional practice. 
However, what is not clear is whether the implementation of SCR is merely serving to 
improve emissions performance, or whether its adoption has been transformed into the 
embodiment of legitimacy as the established norm (Meyer and Rowan, 1977; DiMaggio and 
Powell, 1983). It is perhaps this differing state of embodied legitimacy which separates the 
preference between the two end-of-pipe abatement technologies. 
 
As with the SOx reduction technologies, LNG fuelled vessels ranked highly with the 
respondents as a way of reducing NOx emissions. This approach has the benefit of meeting 
both the NOx and SOx emission requirements and reduces the overall carbon footprint of 
operations. One of the key challenges associated with the diffusion of this technology was 
highlighted by Erik as being the infrastructure requirements. Despite this infrastructure 
challenge there are an increasing number of LNG fuelled ships, with examples including the 
container shipping company CMA CGM recently announcing the order for 9 extra-large 
vessels fuelled with LNG (Reuters, 2017). Actions such as this will help to drive LNG 
infrastructure development in the shipping industry and reduce the barriers for technology 
adoption.  
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Summary of Technology Preferences 
 
The respondents to the questionnaire show similarities in the preferred technologies for 
reducing both SOx and NOx emissions. This can be explained by both competitive and 
institutional isomorphism creating pressures which exert a homogenising isomorphic effect 
on the shipping company institutional practices.  
 
LNG propulsion technology scored highly amongst respondent preferences for reducing both 
SOx and NOx emissions and was seen as a fuel of the future. Scrubbers, despite having been 
technically proven and financially viable, appear to lack embodied legitimacy to encourage 
the diffusion and adoption of this technology. This is in contrast to the NOx SCR abatement 
technology which is considered as a preferred technology amongst the majority of 
respondents.      
 
Institutional theory has been used to draw associations with both the rejection of scrubbers as 
a suitable SOx reduction technology, and acceptance of SCR as a suitable NOx reduction 
technology. Although it was not able to quantify the influence of legitimacy in shaping 
decision making, it would appear that it can be a contributing factor in shipping company 
decision making.  
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Secondary Data Analysis – Container Shipping 
 
The empirical case studies presented for Maersk and CMA CGM clearly highlight the 
different technological strategies being pursued in order to meet the emission regulation 
requirements. With such contradictory stances to the resolution of the same problem, the 
question of why the companies have chosen to pursue such opposing strategies is raised. 
 
Both companies are considered key players within the container shipping industry, are 
affected by the full suite of emissions regulations from their international operations and in 
terms of company size employ personnel in the same order of magnitude. In short, one could 
say that the two companies are structurally very similar. If this is the case, one could 
simplistically presume that a cost benefit analysis or investment appraisal for the adoption of 
emission reducing technology would yield the same rational result for both companies. 
However, Maersk has clearly articulated its position in rejecting scrubber technologies and 
LNG propulsion in favour of conventional low sulphur fuel. This is in strong contrast to 
CMA CGM investing heavily in LNG technologies and appearing to adopt a mixed methods 
approach which includes scrubbers, in order to achieve compliance with environmental 
regulations. 
 
As with the analysis for the questionnaire responses, institutional theory will be used to draw 
associations which may explain the seemingly ‘non-rational’ difference between the two 
technological approaches adopted by the companies. Through a discursive interaction 
between the theory and collected empirics, a convergence on the best-fit explanation for the 
diverging strategies is established using institutional theory as the investigative lens. 
 
The institutional environment of the two shipping firms in terms of the external pressures and 
internal pressures can be considered to be broadly similar. However, the major difference 
appears to originate from differences in the corporate operating logics which may help to 
explain the variance in preferred technologies. 
 
A key difference between the operating logics of the two companies is that Maersk appears 
more focused on solutions which will secure regulatory compliance, whereas CMA CGM is 
appears more focused on the perspective on environmental sustainability.  Niels Henrik 
Lindegaard, head of Maersk Oil Trading commented that “it is of utmost importance to 
secure broad industry compliance for the 2020 Global Sulphur Cap”. He further commented 
that only the use of conventional low sulphur fuels would “ensure swift and effective 
compliance for…2020” (Ship & Bunker - Maersk, 2017). Arguably this statement is 
misleading in that it discounts the possibility of a mixed methods approach adopted by CMA 
CGM in meeting the emission regulations; and also contradicts the new build trends in 
shipping which are showing “a majority of contracts (for) vessels being built with scrubbers” 
(Containerst.com, 2017). 
 
Holm stated that “we feel that the scrubber technology potentially allows for an open door for 
different operators to maybe opt not to run their scrubbers when outside the port limits. We 
think there will be major issues when it comes to compliance and enforcement of the 
regulations”. Again, this raises the concern of compliance. This is supported by Smith who 
comments on the importance of ensuring “others are not cheating the system” (Moore, 2017). 
  
If Maersk were to pursue and encourage industry development towards scrubber technologies 
the expected irregular levels of compliance across the industry could put the viability of their 



 

 
 

82 

own operations at risk. In order to retain operational legitimacy, Maersk is unable to use non-
compliance as a strategic response to the emission regulations. Instead they appear focused 
on solutions which will force other operators to follow the regulations and the technologies 
which they deem suitable and have had a role in shaping. 
 
This strategic response aligns with the approach of manipulation as described by Oliver. 
Manipulation is the most active of the five strategic responses and which intends to “actively 
change or exert power over the content and expectations themselves or the sources that seek 
to express or enforce them.” More simplistically put, it is “the purposeful and opportunistic 
attempt to co-opt, influence, or control pressures and evaluations” (Oliver, 1991). DiMaggio 
and Powell also identified this behaviour by recognising that “older, larger organisations 
reach a point where they can dominate their environments rather than adjust to them” 
(DiMaggio and Powell, 1983).  
 
The fact that Maersk is working with the IMO on the enforcement considerations to make 
sure the 2020 global fuel sulphur cap is adequately enforced (Moore, 2017) is demonstrative 
of the institutional pressures which Maersk is creating to shape a favourable operating 
environment. Their industry leading position and large size gives them a level of influence 
which enables them to control their environment through manipulation strategies. It could 
therefore be stated that a potentially non-rational decision to completely exclude scrubbers 
and LNG, could be seen as rational from the perspective of Maersk’s embedded-agency in 
attempting to shape a strong industry position and enhance the legitimacy of their own 
technological choices. Maersk’s prevailing institutional logic of market and regulatory 
compliance is therefore shaping an embedded agency which can rationally exclude superior 
environmental technologies such as LNG propelled vessels in favour of conventional low 
sulphur fuels.  
 
In contrast, CMA CGM is demonstrating an operating logic more publicly focused towards 
environmentally sustainable behaviour. Radolphe Saadé, the group CEO commented on the 
announcement of 9 LNG powered mega-box ships that the company wants to be “a leading 
force in the industry in environmental protection by being a pioneer in the innovative and 
eco-responsible technologies” (Ship & Bunker - CMA CGM, 2017). However, in a similar 
way to which Maersk is hoping to shape the industry, CMA CGM believes that “the entire 
maritime industry will benefit from the new supply chains that will be created”. The strategic 
decision to develop LNG propulsion can be seen as giving the company a potential 
competitive advantage over Maersk who are restricting themselves to conventional low 
sulphur fuels.  
 
The prevailing environmental logic is also clearly visible in a corporate presentation with 
prominent phrases such as “breakthrough for the protection of the environment” and 
“committed to the protection of the environment” (Cma-cgm.com - Corporate Presentation, 
2017). This environmental sustainability focus is more prominent for CMA CGM than 
Maersk. Perhaps this could be due to a strategy seeking to differentiate from one of their 
largest competitors Maersk. Alternatively, it could be an attempt by CMA CGM to create a 
more favourable institutional environment for their own operations which can benefit from 
the green-brand image associated with LNG propulsion.  
 
Voluntary membership of the Ecovadis sustainable supplier rating system has arguably 
helped to shape an institutional logic within the company focused on environmental 
sustainability. CMA CGM is in the top 1% of performers in the index which will help to 
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improve the operational legitimacy of the company and its “social licence to operate” (Cma-
cgm.com - Corporate Presentation, 2017; Linder, 2017). This is as an indirect result of end-
customer pressures pressuring large international organisations to improve their 
environmental performance, and as the research by Linder showed, these voluntary 
programmes can have a greater impact than mandated regulations in shaping sustainable 
behaviours (Linder, 2017).  
  
Summary of Secondary Data Analysis 
 
The secondary data analysis has expanded on the empirics from the self-completion 
questionnaires, revealing institutional logics as a key factor in shaping different technological 
strategies. The strategic response framework from Oliver alongside the institutional logics 
perspective of embedded agency was able to be used to explain the seemingly non-rational 
behaviour of Maersk in limiting itself to a single technological solution to meet the emission 
regulations. Institutional logics was also able to be used to better understand the 
technological trajectory of CMA CGM in pursuing LNG propulsion technologies to enhance 
its green-brand credentials. Within their own systems of embedded-agency, the two 
companies are acting rationally in the pursuit of their differing technological strategies.  
 
It is interesting to note that the perspective of Maersk in rejecting LNG propulsion 
technology not only contradicts the stance of CMA CGM, but also the majority of 
questionnaire respondents from the Phase 2 survey. This could again be explained by the 
embedded agency of Maersk seeking to shape an institutional environment favourable to its 
own operations.  
 
The major benefit of the secondary analysis has been the relative ease of sourcing insights 
and perspectives from key decision makers within two of the world’s leading container 
shipping companies. Due to the structural similarities between the two companies, 
associations between the diverging strategic approaches were more easily identifiable.  
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Conclusion 
 
An answer to the research question, academic contribution, research credibility and the 
difficulties encountered will be discussed in the following section.  
 
Research Question 
 
The research question posed was: How are institutional pressures and institutional logics 
shaping shipping firms’ decision making in the selection of emission reducing technologies 
and operational practices? 
 
The preceding discussion section has demonstrated institutional pressures and logics as 
having a significant role in shaping the technological and operational practices of shipping 
firms. Homogenising institutional pressures primarily from mandatory emission regulations 
has led to isomorphic selection of technological solutions amongst Svensk Sjöfart 
respondents, with strong preference for LNG and SCR. A lack of embodied legitimacy is 
attributed with an almost complete rejection of scrubber technology as a suitable means for 
reducing emissions, despite having been proven as financially and technologically successful 
by other actors. 
 
Secondary data analysis of Maersk and CMA CGM has revealed institutional logics as an 
important component in shaping different technological trajectories of two structurally 
similar shipping firms exposed to a similar institutional environment. The differing 
institutional logics of the firms and resulting variation in embedded agency has enabled the 
seemingly non-rational outcome of opposing technological trajectories. Through green-brand 
image consciousness CMA CGM is able to enhance its social licence to operate through 
increased operational legitimacy by opting for LNG technology. Maersk on the other hand is 
attempting to dominate and control the institutional environment for shipping through 
activities such as working with the IMO on forthcoming 2020 sulphur cap regulations to 
favour its selection of low sulphur fuel. The differing approaches show how the companies 
are attempting to work within their institutional environment to gain or maintain competitive 
advantage.  
 
Academic Contribution 
 
The thesis provides two separate academic contributions via the literature review. Firstly, the 
complex and dispersed sources of available information for shipping emissions, regulations 
and technological developments have been collated, discussed and summarised to provide a 
detailed and up to date overview of the shipping industry. This overview provides shipping 
industry researchers interested in emissions with a useful source of relevant information on 
which to ground future studies.  
 
Secondly, the literature review provides a high level and chronological overview of neo-
institutional theory development. Institutional theory has previously been utilised by 
researchers to investigate aspects of sustainability within the shipping industry. However, 
studies have primarily been focused on one theoretical dimension of institutional theory and 
often overlook the influence of the theoretical elements as a whole. Through presentation of 
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major neo-institutional theory developments this study not only acts as a useful source of 
information, but also encourages a more holistic approach to future applications of 
institutional theory. 
 
The research questionnaire used under Phase 2 can be considered as a theoretical framework 
which merges the different institutional theory perspectives to provide a coherent output. The 
framework attempts to push institutional theory investigation further in the direction of 
institutional logics by linking micro with macro observations.  
 
Development of the theoretical road map has helped to contextualise the selection of 
institutional theory for the development of the research. The road map also enables easier 
identification of research weaknesses and strengths when directly compared with potential 
alternative approaches.  
 
Empirically the study has expanded on earlier shipping industry sustainability research by 
qualitatively attempting to draw associations between institutional theory and shipping 
company technological and operational decision making. A first attempt at defining the 
institutional environment of Svensk Sjöfart shipping company members has been established. 
By investigating specific technology choices of shipping companies in meeting emission 
regulations, this study has moved beyond the application of previous work which has focused 
on technologies in broader and more general categories such as shipping equipment. This 
increased level of granularity more clearly connects institutional theory to specific corporate 
decision making.  
 
Two attempts at gathering questionnaire feedback through Phase 1 and 2, and the subsequent 
discussion of the associated issues and lessons learned offers insights for future applications 
of survey methodologies.   
 

Research Credibility 
 
The three quality criteria of reliability, replicability and validity were considered and 
discussed as part of the method chapter. Weaknesses in the research are primarily connected 
with application of the questionnaire methodology. Non-random sampling of surveyed 
organisations means that the study findings are only valid for the sample group, with no 
inference to a wider population able to be drawn. Convenience sampling was however 
necessary due to the difficulties in establishing contact information for senior representatives 
of shipping companies.  
 
As is commonly experienced in questionnaire studies, the problem of low response rates was 
also an issue for this investigation. A final response rate of 21% was established, with a total 
of 8 completed questionnaires. The strength of the study findings could be improved by 
establishing a greater number of questionnaire returns, helping to identify and strengthen 
patterns of association. Despite the low number of returns, the observations from the empirics 
align well with previously conducted research into shipping sustainability. 
 
Following completion of the questionnaire and analysis of the empirics, there are a number of 
additional lessons which could be incorporated into future studies seeking to follow a similar 
research methodology. The first lesson is that capturing the type of shipping activity each 
respondent is responsible for would have enabled clearer institutional associations to be 
established and potential differences to be explained. Analysis of mimetic isomorphism due 
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to employee transfers would have benefited from mandatory instead of voluntary responses 
to the companies worked for. However, this may affect the willingness of potential 
respondents contributing to the study for confidentiality reasons.   
 
The credibility of the research was improved through analysis of additional empirics under 
the secondary data analysis. This analysis helped to identify institutional logics as a key 
differentiator in corporate responses for companies within the same institutional environment 
and demonstrated how seemingly non-rational decisions can be considered rational from the 
perspective of embedded agency. However, institutional theory is just one theoretical lens 
which could have been utilised. As shown in the theoretical road map, see Figure 7, 
alternative theoretical perspectives such as strategy management or resource management 
could have been utilised to good effect.  
 
Despite a number of weaknesses in the research, the investigation has been well documented 
and explained to enable future replication.  
 

Difficulties Encountered 
 
The typically low response rates received from online questionnaires can be pre-empted and 
mitigated through establishing contact with a larger than required sample group. This was the 
intent of Phase 1, with distribution targeted at around 200 individuals. However, establishing 
contact proved very challenging and zero questionnaires were returned, resulting in the 
development of Phase 2. (Please see the method chapter discussion on Phase development for 
more information). 
 
Phase 2 compromised on the Phase 1 attempt to gain a larger than required sample group, by 
instead targeting 38 shipping company members of Svensk Sjöfart. The response rate was 
much improved, with 21% of the sample responding to the questionnaire. Developments to 
the methodology adopted for this investigation will need to resolve the challenge of gaining a 
sufficient number of questionnaire returns.  
 
The weakness of the questionnaire methodology in guiding respondent answers in accordance 
with the intent of the question was visible in a number of the survey returns. Answers were 
sometimes not associated with the question being asked, and feedback could have been 
improved through the presence of an interviewer. This would of course be expanding the 
research design beyond the intent for this investigation, but it could be a productive future 
development.  
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Further Research 
 
There are a number of future research opportunities which could expand upon the work of 
this thesis investigation. One approach would be to apply a greater focus on solely the 
scrubber technologies, and the institutional environment favourable for their selection. The 
sample investigated as part of this research showed no preference for this technology; a 
surprising outcome considering industry developments which have seen a growth in their 
acquisition.  
 
Another development to this research would be to expand upon the size of the sample group 
which was investigated, in order to be able to draw better associations between empirics and 
theory. It is also recommended that the diversity of the sample should be limited to one area 
of shipping alone, such as container or bulk. This would enable formation of a more detailed 
understanding of the institutional environment. 
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Appendix A: Questionnaire Questions & Format 
 
Questionnaire Questions 
 
 

Nr Question Response Type Reason for Selection Institutional Theory Connection 

1 Which company do you work for? Short-Text 
To support easier data handling when 
comparing responses and attempting to 
identify connection.  

No connection. 

2 What is your job title? Short-Text Firm functional identity / job role of 
recipient confirmed. 

Institutional Logics - the operating logic of the 
recipient (market/environment/family etc..) may be 
inferred from responses and connected to function / 
job role, providing the opportunity to identify 
internal institutional conflicts. 

3 
To what extent do you influence 
environmental decisions within your 
company? 

Likert Scale 

To understand the authority / influence of 
the respondent’s ability to shape 
environmental decisions. Validity / 
credibility of answers inferred. 

Institutional Logics - the operating logic of the 
recipient (market/environment/family etc..) may be 
inferred from responses and connected to 
environmental influence, providing the opportunity 
to identify internal institutional conflicts. 

4 How many years of experience do you 
have within the shipping industry? Short-Text 

Years of operating experience confirmed. 
Validity and reliability of answers can be 
inferred from the amount of operational 
experience. 

No connection. 

5 Have you previously worked for a 
shipping competitor? Multiple Choice Testing internal mimetic pressure and 

isomorphism. 

Mimetic Isomorphism - linked to a rotation of 
employees between companies in the same industry 
sharing practices and knowledge. A causal link may 
be established between employee transfers and 
isomorphic institutions. 

6 If Yes, which competitor/s? Short-Text 
May allow mapping of isomorphic effects 
between different companies in the shipping 
industry. 

Mimetic Isomorphism. 

7 

Which technologies or operational 
practices do you see as the most 
promising for your shipping firm to 
reduce sulphur emissions? 

Tick Box Grid 
Preferred technology or operational practices 
established. Both variance and similarities 
between different shipping firms expected. 

Institutional Isomorphism - may be possible to 
identify patterns in responses from shipping 
companies that point to structural isomorphism as 
an explanatory factor. 
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Nr Question Response Type Reason for Selection Institutional Theory Connection 

8 
Why do you think this / these are the 
most promising? (If 'Other' please 
elaborate). 

Paragraph Clarification and elaborating on the previous 
question. 

Institutional Logics - it may be possible to infer the 
operating logic of the firm / recipient through their 
response explaining the choice of technology / 
operating practice. 

9 

Which technologies or operational 
practices do you see as the most 
promising for your shipping firm to 
reduce nitrogen emissions? 

Likert Scale 
Preferred technology or operational practices 
established. Both variance and similarities 
between different shipping firms expected. 

Institutional Isomorphism - may be possible to 
identify patterns in responses from shipping 
companies that point to structural isomorphism as 
an explanatory factor. 

10 
Why do you think this / these are the 
most promising? (If 'Other' please 
elaborate). 

Paragraph Clarification and elaborating on the previous 
question. 

Institutional Logics - it may be possible to infer the 
operating logic of the firm / recipient through their 
response explaining the choice of technology / 
operating practice. 

11 
Please rate the following pressures in 
terms of their influence in shaping your 
environmental strategy. 

Likert Scale 

By understanding the recipient / firms 
response to this question, it is possible to 
infer an underlying institutional logic; as 
well as identifying the most significant 
isomorphic pressures.  

Institutional pressures - isomorphism and 
institutional logics - inspired by the work of Yang, 
2017 on institutional pressures, this question will 
identify drivers for change within the shipping firm 
and infer an underlying institutional logic. Yang's 
list of institutional pressures will be adapted to form 
a framework for this question. 

12 

In your own words, how would you 
describe your firms attitude towards 
developing improved environmental 
performance? 

Paragraph 

Open question to contextualise responses, 
and provide insight into the institutional 
logic of both the individual and the firm. 
Normative operating practices may also be 
identified.  

Isomorphism and Institutional Logics. 

13 
How do you perceive the level of 
enforcement of environmental 
regulations within shipping? 

Likert Scale 

A study by Lai et al on Green Shipping 
Practices (GSPs) identified 4 propositions on 
the likelihood of shipping firms adopting 
GSPs in relation to institutional pressures 
(isomorphism). Instead of focusing on GSPs 
which is an over-arching term referring to a 
multitude of practices, this question will 
relate to the strategic responses and 
technology decision made by the firms. 
Connection to the findings by Lai et al can 
subsequently be made in the analysis. 

Proposition 1: Lai et al - "Shipping firms tend to 
adopt GSPs when they encounter strongly enforced 
regulatory environmental requirements" 

14 To what extent do you agree that 
environmental sustainability is the Likert Scale See above. Proposition 2: Lai et al - "Shipping firms tend to 

adopt GSPs when exposed to industrial 
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Nr Question Response Type Reason for Selection Institutional Theory Connection 
‘industrial norm’ within shipping? institutionalised norms on environment protection" 

15 

To what extent do you think customer 
environmental standards and 
requirements influence your 
sustainability decisions with respect to 
sulphur and nitrogen emissions? 

Likert Scale See above. 
Proposition 3: Lai et al - "Shipping firms tend to 
adopt GSPs in the face of strong environmental 
requests from customers" 

16 

To what extent do you think stricter 
sulphur and nitrogen environmental 
standards within shipping improve 
environmental and economic 
performance? 

Likert Scale See above. 
Proposition 4: Lai et al – "Shipping firms adopting 
GSPs will attain both environmental and 
productivity performance gains" 

17 In your own words, how would you 
define sustainable shipping? Paragraph 

A definition of sustainable shipping will 
reveal underlying logics, for example market 
or environmental, inferring prominent 
institutional logics within shipping.  

Institutional logics. 

18 
Does your firm participate in any 
voluntary environmental initiatives or 
programmes? 

Multiple Choice Participation in voluntary environmental 
programmes will be revealed.  

The response to this question can be linked to the 
work of both Oliver and Linder - indicating 
strategic responses to institutional pressures and 
voluntary compliance with emission reduction 
programmes. 

19 If yes, which ones? Paragraph - - 

20 

How stable and certain do you perceive 
the shipping industry’s future to be with 
regards to environmental regulation and 
technology development? (Very stable 
– Not stable) 

Likert Scale 
The answer to this question will reveal the 
perceived stability of the shipping 
environment.  

Isomorphism - as theorised by DiMaggio and 
Powell, increased uncertainty encourage mimetic 
isomorphism in an institutional field. 

21 Please explain your rating. Paragraph - - 

22 Would you like to receive a notification 
when the final report is published? Multiple Choice An attempt to improve respondents level of 

participation. No connection. 

23 Do you have any final comments which 
you would like to make? Paragraph Attempt to capture any extra information the 

respondent deems relevant.  Potential connection. 
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Questionnaire Format 
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Appendix B: Phase 1 Questionnaire Email Templates 
 
Phase 1 Template No. 1: Personal Email / LinkedIn Message 
 
Dear XXX, 
 
I have taken the liberty of contacting you because of your experience within the container 
shipping industry and how this relates to research I am currently conducting through Uppsala 
University. My name is Linus Thomson and I am a master student of Industrial Management 
& Innovation at Uppsala University in Sweden.  
 
As part of my master thesis development I would like to gather insights from experienced 
managers within the container shipping industry. I am researching the world's 100 largest 
container shipping companies and how they are responding to increasingly stringent emission 
regulations - particularly focusing on the effects of sulphur and nitrogen restrictions through 
SECA and NECA.  
 
The aim of this research is to contribute to a better understanding of how emission reducing 
technology and operational decisions made by shipping firms can be explained by the 
institutional pressures and institutional logics within the shipping industry. 
 
I have included a link below to a Google Form questionnaire that contains 23 short questions, 
most of which are multiple choice. Estimated time to complete: 10-12 mins.  
 
https://goo.gl/forms/lHRwV5zdIzOtVeZ62 
 
If you are able to spare the time, I would greatly appreciate your input to this questionnaire. 
All responses will be kept anonymous, and the final research publication can be made 
available to you upon request. 
 
Apologies if I have contacted you out of turn, I appreciate this is probably not the typical use 
of LinkedIn Mail. 
 
Kind Regards, 
 
Linus Thomson 
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Phase 1 Template No. 2: Public Email Address 
 
Hi, 
 
My name is Linus Thomson and I am a master student of Industrial Management & 
Innovation at Uppsala University in Sweden. As part of my studies I am researching the 
world's 100 largest container shipping companies and how they are responding to 
increasingly stringent emission regulations - particularly focusing on the effects of sulphur 
and nitrogen restrictions through SECA and NECA.  
 
I would like to gather insights from experienced managers within the industry to inform this 
research; and am wondering whether a suitably experienced contact within your company 
would be interested in responding to a very short questionnaire? 
 
The aim of this research is to contribute to a better understanding of how emission reducing 
technology and operational decisions made by shipping firms can be explained by the 
institutional pressures and institutional logics within the shipping industry.  
 
I appreciate this is unlikely to be a standard request, but I would greatly value input from 
your company. The results of the final research can be made available to you, and all 
responses will be kept anonymous. 
 
I have included a link to the questionnaire below in the hope that someone might be 
interested in completing it.  
 
https://goo.gl/forms/lHRwV5zdIzOtVeZ62 
 
Kind Regards, 
 
Linus Thomson 
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Appendix C: Phase 2 Questionnaire Email Templates 
 
Phase 2 Template No. 1: Swedish 
 
Hej XXX, 
 
Mitt namn är Linus Thomson och jag läser masterprogrammet Industriell Ledning & 
Innovation på Uppsala Universitet. Jag kontaktar dig angående ett forskningsprojekt jag 
driver, vars syfte är att undersöka hur olika rederier agerar gällande de nya svavel- och 
kväveregleringarna. Fokus ligger på de tekniska och operativa lösningarna som valts för att 
sänka utsläppsnivåerna. 
 
Genom ett kort frågeformulär som är utformat från institutionell teori, ska studien samla in 
kunskap från ledare inom rederier. Urvalsgruppen består av medlemsrederier inom Svensk 
Sjöfart. Ändamålet med studien är att bidra kunskap om hur institutionellt tryck och logik 
inom den maritima sektorn formar rederiers miljöstrategier. Förhoppningsvis kan 
undersökningsresultatet bidra till nya insikter och kunskap inom den maritima sektorn för 
rederier i Sverige. 
 
Jag har inkluderat en länk till ett kort frågeformulär i Google Forms nedan, som består av 23 
korta frågor, de flesta är multiple choice frågor. Beräknad tid att komplettera: 10-12 minuter. 
Frågeformuläret är skriven i engelska. 
 
https://goo.gl/forms/xtETHC6lyVlUV3jI2  
 
Jag skulle verkligen uppskatta om du tar dig tiden att besvara detta frågeformulär. Alla svar 
är anonyma, inga personliga namn eller företagsnamn kommer publiceras. Om du väljer att 
delta, kan du få den slutliga publikationen skickad till dig när studien blir klar i juni 2018.  
 
Om du har några frågor eller möjligen föredrar en intervju över att komplettera 
frågeformuläret så välkomnar jag förslag. 
 
Med Vänlig Hälsning, 
 
Linus Thomson 
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Phase 2 Template No. 1: Translated from Swedish to English 
 
Dear XXX, 
 
My name is Linus Thomson and I am a master student at Uppsala University studying 
Industrial Management & Innovation. I am contacting you regarding a research project I am 
running, investigating how different shipping companies are responding to the new sulphur 
and nitrogen emission regulations. The focus lies on the technical and operational solutions 
chosen to reduce emissions.  
 
Through a short questionnaire developed using institutional theory the study seeks to capture 
knowledge from managers of shipping company registered with the Svensk Sjöfart 
organisation. The purpose of the study is to develop knowledge of how institutional pressures 
and institutional logics in the maritime sector shape different shipping company 
environmental strategies. Hopefully the research can contribute to new insights and 
knowledge for shipping companies operating in Sweden.  
 
I have included a link to a short questionnaire developed using Google Forms. The 
questionnaire consists of 23 short questions, most of which are multiple choice. Estimated 
time to complete: 10-12 minutes.  
 
https://goo.gl/forms/xtETHC6lyVlUV3jI2  
 
I would greatly appreciate any help in completing this questionnaire. All answers will be kept 
anonymous, no personal names or company names will be published. If you wish, a link to 
the final report can be made available to you upon publication in June 2018.  
 
If you have any questions please do not hesitate to contact me. 
 
Kind Regards, 
 
Linus Thomson 
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Appendix D: Svensk Sjöfart Contact Companies 
 
 

No Operator 
1 Ahlmark Lines AB 
2 Atlantic Container Line AB 
3 Baltic Bright, PR f 
4 Baltic Offshore Kalmar AB 
5 BRP Rederi AB 
6 Concordia Maritime AB 
7 Destination Gotland AB 
8 DFDS Seaways AB 
9 Donsötank, Rederi AB 

10 Eckerö Sverige AB, Rederi 
11 Ektank AB 
12 Engström Shipping AB 
13 Finnlines Ship Management AB 
14 Frederiet AB 
15 Furetank Rederi AB 
16 Gotland, Rederi AB 
17 Gotland Tankers AB 
18 Hamburg Süd Norden AB 
19 HH-Ferries Helsingborg AB 
20 Nordö-Link, Rederi AB 
21 OljOla AB 
22 SCA Logistics AB 
23 Sirius Shipping AB 
24 Stena AB 
25 Stena Bulk AB 
26 Stena Sessan Rederi AB 
27 Svenska Orient Linien AB 
28 Tallink Silja AB 
29 Tarbit Shipping AB 
30 TT-Line AB 
31 Terntank Rederi A/S 
32 Tärntank Ship Management AB 
33 Veritas Management AB 
34 Viking Rederi AB 
35 Walleniusrederierna AB 
36 Wallenius Wilhelmsen AS Norge Filial Sverige 
37 Wisby Shipmanagement AB 
38 Älvtank, Rederi AB 
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Appendix E: Respondent Profiles 
 

Respondent 
Number 

1 2 3 4 5 6 7 8 

Respondent Alias Erik Gustav Sven Johan Niklas Anders Ingvar Oscar 
Respondent 
Company 

No Response 
Uppsala 

Rederi AB 
No Response 

Stockholm 
Rederi AB 

Malmö Rederi 
AB 

No Response 
Sundsvall 
Rederi AB 

Gotland Rederi 
AB 

Position Manager 
Managing 
Director / 

Owner 

Chief Engineer 
Officer  

Managing 
Director 

Managing 
Director 

Technical 
Manager 

Sustainability 
& Logistics 

Manager 

Head of 
Sustainability 

Environmental 
Decision 
Influence 

Very 
Influential 

Very 
Influential 

Influential 
Very 

Influential 
Influential Influential Influential Very Influential 

Years of 
Experience 

21 42 24 40 25 20 28 13 

Worked for a 
Competitor 

No No Yes Yes Yes Yes No Yes 

Which 
Competitor 

- - No Response 

Gotland 
Rederi AB, 
Göteborg 

Rederi AB, 
Umeå Rederi 

AB 

Västervik 
Rederi AB 

In total 4 
different 
shipping 

companies' 

- 

Östhammar 
Rederi AB, 

Äsprilla Rederi 
AB 
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Appendix F: Favoured Sulphur Emission Reduction Technologies  
 
Respondent 

Alias 
7. Most promising technology for reducing 

sulphur emissions. 
8. Why do you think this / these are the most promising? 

Erik 
Low Sulphur Bunker Fuel, LNG, Slow 

Steaming, Other 
Alternative fuels are good alternatives if infrastructure is there. SS is low hanging fruit. LS fuel 

is easy to adopt if everybody does use it.  
Gustav LNG We trade our vessel 95% of the time with in SECA 

Sven 
Low Sulphur Bunker Fuel, Slow Steaming, 

Other 
We reduce emissions with enhanced fuel economy and new Technical systems for Electric 

power production 
Johan LNG LNG takes care of more emission types then only sulphur 

Niklas Low Sulphur Bunker Fuel, LNG, Other 
These fuels directly influence sulphur emissions. Other: Modern ship designs can/will reduce 

fuel consumption and thereby reduce sulphur emissions. 

Anders Low Sulphur Bunker Fuel, LNG 
If fuel or emissions should be processed onboard will it require high and complex investments. 

These investments will also result in some other negative effect at vessel. Such as, less 
space/weight for cargo, additional maintenance, possible additional crew.  

Ingvar Low Sulphur Bunker Fuel, LNG 
We use low sulphur fuel (ULSFO) in our present vessels, if we invest in new vessels in the 

future, LNG seems to be an interesting fuel. 

Oscar Hybrid Scrubber, Low Sulphur Bunker Fuel 
For existing ships low sulphur or scrubbers are the cost-effective solution. LNG or methanol is 

better as dual fuel concepts/alternatives for new builds. 
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Appendix G: Favoured Nitrogen Emission Reduction Technologies  
 
Respondent 

Alias 
Q9. Most promising technology for reducing 

nitrogen emissions. 
Q10. Why do you think this / these are the most promising? 

Erik SCR, LNG, Slow Steaming, Other 
Alternative fuels are good alternatives if infrastructure is there. SS is low hanging fruit. SCR is a 

fully functioning technique.  

Gustav LNG Because it gives a lot of added value. 

Sven Slow Steaming, Other These are the possible actions to be taken in our fleet 

Johan SCR, LNG LNG takes care of the problem, SCR is a proven technology that works 

Niklas SCR, LNG, Other Other: Modern designs = reduced fuel consumption.  

Anders SCR 
Most effective alternative of the mentioned. Slow steaming is an alternative that are only 

possible at some trades. 

Ingvar SCR, LNG 

We have used SCR-technique on our Roro-vessels some years ago, but we had continuous 
technical problems with slag, so we had to stop using them (too high operational costs and 
problems). But for the future it could be an alternative when technical problems have been 

solved. Also LNG in new vessels is an interesting alternative. 

Oscar SCR 
A SCR cost about 20 million SEK for an average ferry and reduce NOX substantially (a scrubber 

can cost 5-7 million EUR). Again - LNG is very expensive to retrofit. 
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Appendix H: Firm Attitude to Improved Environmental Performance  
 
 

Alias Firm attitude towards developing improved environmental performance? 
Erik Positive and necessary 

Gustav We shall be a leader in when it comes to environmental performance, as long as we can get it justified economically 

Sven We have very ambitious set of plans and ideas  
Johan Becoming more and more important 
Niklas Utmost importance and gives a competitive advantage towards customers. 

Anders 
Positive. But to achieve a sustainable situation financially and practical are one of the key factors that we all work with 
the same rules and regulation.  

Ingvar 

About 10-15 years ago we did a lot of voluntary efforts, eg. SCR Equipment on our Roro vessels, usage of low sulphur 
fuel (0.5 - 1.0%), since we wanted to be "ahead" of legislation. But when the IMO sulphur regulations were presented, 
our part of the World got the toughest regulations, 0.1 % sulphur for the Baltic and North Sea. Our competitors in other 
parts of the world, that had done nothing, got no restrictions at all (probably year 2020 they will get a 0.5% sulphur 
restriction). Of course, we want to be sustainable, but then the tough rules should be the same for all competitors, not 
just for the Swedish and Finnish industries. In the long run we think that the most important issue is the usage of fossil 
fuels, so alternative fuels are most welcome! We also work a lot with load utilization for our ships and slow steaming. 

Oscar We want to be a leader in sustainable shipping 
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Appendix I: Shipping Industry Stability – Environmental & Technological 
 

Respondent 
Alias 

Industry Stability - 
Environment & 

Technology 
Please explain your rating. 

Erik Somewhat Unstable The global sulphur cap can have very different effect on different shipping companies. 
Gustav Moderately Stable Lot of technical development and regulation will push for more. 

Sven Stable 
Some demands from customers hold back the development as well as economical limitations and pay-back time for 
improvements. 

Johan Very Stable Very stable in Sweden and the Nordic countries. Very unstable in the rest of the World. 
Niklas Stable New regulations and technological development means less fuel consumption and reduced emissions. 

Anders Moderately Stable 
Shipping will always be needed. Most probably will we go for bigger companies and bigger vessels. For smaller 
cargo owners will it still be a tough market. Cruise ferries will have a challenge to compete with low price weekend 
flights.  

Ingvar Somewhat Unstable 

See answer on question 12. [About 10-15 years ago we did a lot of voluntary efforts, eg. SCR Equipment on our 
Roro vessels, usage of low sulphur fuel (0.5 - 1.0%), since we wanted to be "ahead" of legislation. But when the 
IMO sulphur regulations were presented, our part of the World got the toughest regulations, 0.1 % sulphur for the 
Baltic and North Sea. Our competitors in other parts of the world, that had done nothing, got no restrictions at all 
(probably year 2020 they will get a 0.5% sulphur restriction). Of course we want to be sustainable, but then the tough 
rules should be the same for all competitors, not just for the Swedish and Finnish industries. In the long run we think 
that the most important issue is the usage of fossil fuels, so alternative fuels are most welcome! We also work a lot 
with load utilization for our ships and slow steaming.] 

Oscar Somewhat Unstable 
Parts of the industry and our 50,000 merchant vessel are only taking minimum care for environment and employees. 
Sadly, customers rarely want to pay for any improvements above legal minimum. 

 


