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II. Abstract 

Climate change is a threat to eco-systems and humanity. Fishing vessels burning oil are 

responsible for the majority of GHG emissions by Icelandic fisheries.  As a result of 

governmental fishing management system (ITQ) and decreased oil consumption, GHG 

emissions have been declining for the past 30 years, but not enough to reach the goal of 

carbon neutrality by 2040.  

This thesis combines practical and academical approaches to identify a BUSINESS 

CASE FOR SUSTAINABILITY FOR THE ICELANDIC FISHING INDUSTRY drawing on methods 

from sustainable business modelling, eco-innovations, system dynamics and Causal loop 

diagrams.  The resulting business case of increased eco-innovation investments enables 

the industry to improve environmental performance while also improving financial 

profits. A simulation model is developed to compare the effect of Business-As-usual 

strategy to the business case for sustainability on key performance indicators.  The 

industry is caught up in the capability trap of working harder behaviour and the thesis 

gives guidance on how working smarter behaviour can release the industry from the trap.  

The research has very practical implications for the Icelandic fishing industry by 

providing means to improve financial performance and environmental performance at 

the same time. Its academic contribution is that it offers a framework combining practical 

and academical approach to establish a business case for sustainability and a novel 

combination of reputational and Causal Loop Diagram for strategic analysis.  
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III. Ágrip á íslensku 

Greinagerð viðskiptatækifæra í nýsköpun fyrir íslenskan sjávarútveg með 

aðferðarfræði kvikra kerfislíkana 

Loftslagsbreytingar og breytingar á vistkerfum af mannavöldum er ógn fyrir mannkynið. 

Fiskveiðiskip sem brenna olíu er helsti orsakavaldur losunar gróðurhúsalofttegunda í 

íslenskum sjávarútvegi. Innleiðing kvótakerfis hefur leitt til þess að sjávarútvegurinn er 

rekinn með aukinni hagkvæmni og kerfið hefur einnig leitt af sér minni losun 

gróðurhúsalofttegunda. Samdrátturinn er  hins vegar hvorki ekki nægjanlegur til að vera 

á pari við markmið Parísarsáttmálins um 40% samdrátt í losun, né  kolefnahlutleysi árið 

2040. 

Ritgerðin sameinar hagnýtar og fræðilegar rannsóknir til að greina viðskiptatækifæri 

í nýsköpun til að efla sjálfbærni í íslenskum sjávarútvegi. Byggt er á aðferðum vistvænnar 

nýsköpunar og kvikra kerfislíkana. Viðskiptatækifæri í nýsköpun í sjálfbærni eru greind og 

borin saman við núverandi  viðskiptamódel sjávarútvegsins.  Útbúið er hermilíkan sem er 

notað til að bera saman áhrif mismunandi stefnu á lykilþætti rekstar þ.m.t. hagnað, 

kostnað, og losun gróðurhúsalofttegunda.  Niðustöður sýna að með aukinni nýsköpun í 

sjálfbærum rekstri er samtímis hægt að ná fjárhaglegum ávinningi og markmiðum í 

loftlagsmálum. Niðustöðurnar benda til þess að sjávarútvegurinn sé fastur í „gildru eigin 

hæfni“ (capability trap) og þurfi nýjar aðferðir (working smarter).  

Rannsóknin hefur mikið hagnýtt gildi fyrir íslenskan sjávarútveg, þar sem niðurstöður 

rannsóknarinnar sýna að það sé fjárhagslega hagkvæmt að fjárfesta í vistvænni nýsköpun, 

og að það skili sér bæði auknum fjárhaglegum ávinningi og betri frammistöðu í 

umhverfisþáttum. Einnig nýtist hún íslenskum stjórnvöldum og styrkir þá skoðun að 

stjórnvöld ættu að stuðla að og efla nýsköpun í umhverfismálum. Vísindalegt framlag 

rannsóknarinnar er að hún gefur ramma og aðferðarfræði virkra kerfislíkana til þess að 

bera saman og greina árangur af ólíkum aðgerðum í loftslagsmálum með 

tölulegum/mælanlegum upplýsingum. 
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1. Introduction 
The Icelandic government holds the policy of supporting the Paris Agreement and reduce 

Greenhouse gas (GHG) emissions as required under the United Framework Convention on 

Climate change in collaboration with the European Union (EU).  The EU has proposed to 

reduce emissions by 55% in 2030 compared to 1990. To fulfil this aim mitigation targets have 

been proposed to reach 61% reduction in sectors that fall under the European trading system, 

and 40% reduction for sectors that fall under what is called effort sharing, both by 2030 and 

compared to 2005.  As the proposal has not been agreed to by the European parliament, 

current average mitigation targets in the EU for sectors that fall under effort sharing is 30% 

by 2030 compared to 2005, with the Icelandic mitigation target equal to 29%. (Icelandic & 

Environment, 2021). In addition, the Icelandic government aims for carbon neutrality by 2040. 

To reach these targets, industries and the public must transition from fossil fuel energy 

sources which are mainly oil, towards renewable energy sources.  

 

1.1 Problem definition 
The fishing industry constitutes a large part of Icelandic GHG economy, in 2019 oil 

consumption of fishing vessels and refrigerant use is responsible for around 22 % of GHG 

emission under direct responsibility of Iceland for the Paris agreement (UST, 2022).  

 

 
Figure 1.1. The development of GHG emissions from fisheries in Iceland from the year 2005 – 2020, 

data is from the Icelandic Environmental Agency (UST, 2022).  
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GHG emissions from Icelandic fisheries have been declining by 30% since 2005, as Figure 

1-1 shows, this is driven by the decrease of GHG emissions from fishing vessels, GHG 

emissions from refrigerants has increased during the same period.   (Icelandic Environmental 

agency, 2021). Price increase of oil, reduction in total catch, increased consolidations within 

the industry and improvement in energy efficiency of new fishing vessels are the drivers 

behind the GHG emissions from Icelandic fisheries (Gunnlaugsson & Valtysson, 2022).   

When the decline of GHG emissions from the fishing industry since 2005 is compared to 

the decline needed to stay within the limits of the Paris agreement, a gap appears, this is 

exhibited in figure 1.2. The size of the gap depends on the level of reduction needed. If the 

level of reductions is 29%, like the current commitments of Iceland towards the Paris 

agreement, the gap is around 50 thousand tons of CO2eq every year. However, if the 

European Parliament agrees to change commitments to 55%. The Icelandic effort sharing 

targets would also increase, by an undetermined amount. When compared to a carbon 

neutral future by 2040, the gap is much larger. 
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Figure 1-2. The pink line represents how total GHG emissions develops according to the model 
simulation, if it continues at similar rate as between 2005-2020. The blue line shows the 
development needed for 55% reduction by 2030 and carbon neutrality by 2040.  The black line 
shows the development needed for 29% reduction and carbon neutrality in 2040. The carbon 
neutral figure in 2040 is borrowed from the Green future scenario from Icelandic National Energy 
authority (Thorvaldsson et al., 2021), after 2040 the emissions is expected to continue to drop at a 
slower rate to 2060, estimated by author  

 

This is a problem for the Icelandic fishing industry because it increases the risk of carbon 

taxes. The Icelandic fishing industry exports 98% of its catch (www.sfs.is) to international 

markets. Iceland has been a leader of responsible fishing practice, since implementing 

Individual Transferable Quota system (ITQ) in the eighties. The industry depends on its 

excellent reputation in delivering high quality fish, fished from regulated sustainable fish 

stocks, some certified by the Marine Stewardship Council (MSC). If the industry is not able to 

lower GHG emissions at the same level as international competitors, it risks losing its 

reputation and some markets might be lost.  The only method for growth within the industry 
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is to increase the value of the products, because increased catch depends on stock size of fish, 

and stock size of fish is in equilibrium.  

GHG emission by Icelandic fishing industry is also a problem for the Icelandic government 

because the targets from fisheries are around 22 % of the total Icelandic national Determined 

Targets in 2020 as shown in Table 3-2. If the Icelandic fishing industry does not meet its 

targets, it risks that Iceland will not be able to obtain its obligations towards the Paris 

agreement in 2030, and far from reaching the target of carbon free future in 2040. 

 

1.2 Call for action from the United Nations 
UN are calling on all business leaders to join the campaign.  to tackle climate change (UN, 

2021). “Our only Future” involves committing to science-based targets (SBT). The ultimate 

aim is net-zero future by 2050, and limiting global temperature rise to 1.5°C above pre-

industrial levels.  

There are clear business benefits of improved environmental performance in the long 

run, especially involving brand reputation, investor confidence, resilience, innovation, and 

savings. Many leading organisations have shown that commitment to Science-based targets 

helps them stay competitive. A total of 704 companies have committed to a target of 1.5°C, 

and 1.696 businesses have taken actions under this initiative (SCBi, 2021a). It is believed that 

companies acting sooner will be in a better position to tackle the transition to a carbon free 

future. One Icelandic small or medium sized company has committed to science-based 

targets. This does not mean that no Icelandic companies have committed to reduce 

emissions, they have not participated in the SBT initiative.  Festa is an Icelandic association 

for corporate social responsibility, 167 Icelandic companies have committed to improve their 

environmental performance through this association, thereof one company from the fisheries 

sector (Festa, 2022). Festa does not publish data on the progress on their website like the 

SBTi website does, it is therefore difficult to estimate the progress. 
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1.3 Objective of study and research questions 

The aim of the study is to create a business case for sustainability for the Icelandic fishing 
industry.  A business case where the Icelandic fishing industry sustains its financial 

profitability and reduces GHG emissions at a level that complies to the Paris Agreement 

targets for Iceland, and as close to science-based targets and carbon free 2040 targets as 

possible. To reach the objective of the study the following research questions are proposed:  

Research question 1.  

What it the business case for Icelandic fisheries to reduce GHG emissions?  

 What are managerial actions needed to implement the business case?  

  What are the measurable positive effects on the key performance indicators 
(KPIs)like profits, GHG emission, revenues, costs, type of fuel, status of renewable 

energy ships, and reputation?  

 What characterizes decision-making in the current business case in Icelandic 
fisheries with respect to GHG mitigation? 

Research question 2 

What is the relationship between eco-innovation investments and financial 

performance in the business case for sustainability in the Icelandic fishing industry?  

 
The results may also illustrate the feasibility of transforming to business case towards 

sustainability.  
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1.4 Key concepts and methodology  
Schaltegger (2012) et al have described the business case for sustainability, as the link 

where social and/or environmental activities and corporate activities are managed together. 

They claim that most organisations have potentials for several business cases for 

sustainability. However, these business cases must be created and managed, they do not “just 

happen”.  Business case for sustainability is characterized by three requirements:  

a) The company must intentionally contribute to solve a societal or environmental 
problem, should not be a reaction from change in regulation or laws.    

b) The activity must cause a positive effect on the business that can be measured.  

c) A management action that leads to both 1 and 2 is identified.  

 

Because the business case is the link between social, environmental, and corporate 

activities, a thorough analysis of the business environment both social and environmental 

factors, and business operations of Icelandic fisheries and its strategies is conducted. This is 

performed through the case study method, where the business environment is analysed. The 

analysis will be performed by searching for eco-innovations, utilising a framework for eco-

innovation developed by Hazarika and al. and adapted by the author presented in figure 2.1 

(Hazarika & Zhang, 2019). The business case for sustainability will then be analysed using 

causal loop diagrams and system dynamics modelling methods.  

The relationships between business performance, eco-innovations leading to lower GHG 

emissions and factors influencing corporate reputation in Icelandic fisheries sector will be 

explored using Causal loop diagrams (CLD). Mapping the causal relationships with Causal loop 

Diagrams (CLDs) between key performance indicators, business objectives, stakeholders, and 

environmental objectives.  Based on the CLDs, simulation model will be created to model the 

behaviour of the industry. The simulation model will be run to compare the two strategic 

choices and its influence on key performance indicators. The business strategy that the 

industry is currently pursuing will be analysed as business as usual (BAU) strategy, the 

comparative strategies will be called Business case for sustainability strategy. 

The thesis will answer to all three criteria of business case for sustainability as set out by 

Shcaltagger. The strategy of the company is an action performed intentionally by 
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management as is required from criteria (c). The measurable effect of environmental impact 

is the GHG emissions as is required from criteria (b). To measure the effect of the strategies 

on the business the key performance indicators are total revenue, total operational costs and 

profits, and eco-innovation investments as required from criteria (a). 

Building on theories of business dynamic archetypes, the concept of the capability trap is 

introduced. it was developed by Repenning and Sterman (2000), and it focuses on 

understanding how most corporations focus on working harder, instead of working smarter 

when improving processes.  By introducing eco-innovation strategy. It is expected that the 

company can benefit from working smarter, instead of working harder. Working smarter 

involves higher investments costs at the beginning, but the long-term rewards are higher. By 

working smarter and eco-innovate the industry would gain competitive advantages, by 

providing higher quality product for a price premium and excellent corporate reputation. 

 
1.5  Outline of the study 
The study is organized in such a way that the problem of GHG emissions from Icelandic fishing 

industry is introduced and analysed in the first introduction chapter. Objective of the study 

and research questions are posed, and key concepts and methodology described. A literature 

review is provided in the second chapter, briefly exploring the literature on GHG emission and 

mitigation and then introducing eco-innovation, sustainable business models and system 

dynamic modelling of sustainable business models and business case for sustainability, 

system dynamic archetypes and its implications for the study. The business case of Icelandic 

fisheries is introduced in the third chapter providing a description of the business 

environment in Icelandic fisheries, from different perspectives; macro or institutional level, 

meso or industry level and, micro from company level. The fourth chapter gives an overview 

of the methodology. First the analysis to   build the business case for sustainability strategy 

and the second focusing on describing the dynamic methods to analyse the business case, 

Causal Loop Diagrams (CLDs) and System dynamic (SD) model. The fifth chapter contains the 

result and analysis. First the business case for sustainability is established and its main 

features. The second part is a dynamic analysis of the two strategies: the business as usual 

(BAU) strategy and the business case for sustainability strategy.  CLDs are created for both 
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BAU strategy and for the business case for sustainability strategy, the CLDs are compared. 

Reputational factors are added to the CLD to deepen the comparison on how these two 

strategies impact corporate reputation. The next section contains the results from the 

simulation model, testing how different strategies influence selected KPIs. The last section of 

the results chapter contains the sensitivity results for the model parameters. Chapter six 

discusses the results from the thesis in relations to the literature, how the results impact the 

community.  In chapter seven the most important findings are addressed, and conclusions 

based on the study are made, and recommendations for future research. Chapter eight lists 

all the references mentioned in the thesis. 

The thesis also contains five appendixes for those of highest interest, Appendix A provides 

more detailed information on the sensitivity run for the model. Appendix B is a separate 

appendix containing full model documentation. Appendix C more detailed modelling of the 

capability trap. Appendix D provides an overview on ecolabels available to fisheries and 

appendix E provides an overview on renewable energy types.  
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2 Literature Review 
2.1 Mitigating GHG emissions 
International Panel for Climate Change (IPCC) has stated that human activities have caused 

an increase of approximately 1.0 °C of global warming since pre-industrial times, and global 

warming is likely to reach 1.5°C between 2030 and 2052, if current rate continues (IPCC, 

2018). The IPCC acknowledges that there are many different pathways possible for reductions 

in emissions to limit global warming to 1.5°C. However, they all involve lowering energy and 

resource intensity, mitigating CO2 and other greenhouse gases and or remove GHG from the 

atmosphere.  IPCC identifies that the path of minimizing environmental impact requires 

change in how businesses are operated, and they identify fisheries as being particularly 

vulnerable to climate change. 

Working group III to the IPCC has made assessments to the sixth Assessment report (ARS) 

on the scientific, environmental, economic, technological, and social aspects of mitigation 

pathways of Climate change. The findings show that effective mitigation will not be achieved 

without collaboration from all parties, climate change is a global problem and emissions by 

any agent matter. Climate change policy intersects with many other societal goals, and co-

benefits can facilitate the implementation of climate change mitigation globally (IPCC 

Working group III, 2022).  

 

2.1.1 Targets to reduce GHG emission  
There is a call for action to all business leaders of this world from the United Nations (UN) and 

leading international organisations tackling climate change(UN, 2019). Business leaders are 

asked to join the campaign for “Our Only Future”. Explaining that today is a pivotal moment, 

and the world can refrain from disastrous consequences by acting now.  There is still a change 

to get the world back on track, what is missing is leadership and bolder actions. The UN asks 

business leaders to commit to science-based targets, aligned with limiting global temperature 

rise to 1.5°C above pre-industrial levels. The business benefits of science-based actions are 

clear, and many leading organisations have already proven that this is possible. The aim is 

net-zero future by 2050, the target is achievable if actions start now (UN, 2019).  
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2.1.2 Science based targets initiative (SCTi) 
SBTi, is a non-profit initiative driving ambitious corporate climate actions, their global 

partners are United Nations, Carbon Disclosure Project, WWF, World Resources Institute and 

We mean business Coalition. Participation is voluntary and the number of corporations to join 

the initiative is increasing (https://sciencebasedtargets.org/companies-taking-action). The 

SBTi gives guidance in reducing GHG emissions. Targets are validated and considered to be 

“Science based” if they are aligned with the latest climate sciences goals of the Paris 

agreements and the IPCC reports, that limit global warming 1.5°C or below. (SCBi, 2021b).  

SBtI, validates that the companies’ efforts towards climate change are according to science-

based targets.   

 

2.1.3 Eco-Innovations definitions and framework for analysis 
As IPCC has identified, a change in how businesses are operated is needed to obtain GHG 

emission targets. Many studies have focused on pathways for businesses to reduce 

environmental impact and GHG emissions. Eco-innovations have been defined as „new 

products and processes which provide customers and business value but significantly 

decrease environmental impacts (James, 1997).  Rennings added more dimensions to the 

meaning of the term including as measures of relevant actors (politicians, associations, 

unions, firms, churches, households etch) that develop new behaviour, products, ideas, or 

processes that cause a reduction in environmental impact. Thus, eco-innovations can be 

exercised on different levels, technological, organizational, social, and institutional.  Resulting 

in a newer definition of eco-innovation as „The production, assimilation or exploitation of a 

product, production process, service or the management or business method that is novel to 

the organization (developing or adopting to it) and which results, throughout its life cycle, in 

a reduction of environmental risk, pollution and other negative impacts of resources use 

(including energy use) compared to relevant alternatives. „ (Kemp & Pearson, 2007; Rennings, 

2000). Kemp and Pearson also distinguish between radical innovations which do not build on 

known technologies and incremental innovations which are built on current technologies and 

include additions of steps or knowledge or improve efficiency (Kemp, René; Pearson, 1997).   

Hazarika and Zhan (Hazarika & Zhang, 2019)  conducted a meta-analysis on the literature 

published on eco-innovation from the year 2000- 2019 and created an overview of the 
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research and identified five classes of eco-innovations in three different dimensions: Micro, 

macro and meso. The classes are:   

1. Design or technological innovations; represent an existing system which is improved.  

2. Demand/market innovations; represents the willingness of a firm or people to obtain 

the product. (There is a need in the market either from producers or consumers for the 

product).  

3. Institutional innovations; represent cooperation between parties, or different types 

of business model or strategies changes in regulations and strategies, changes in views 

and perceptions.  

4. Behavioural/intent of the decision makers; represents how much people are willing 

to change their behaviour, values and beliefs human motivational factors that translate 

into behaviour to become more eco-friendly. 

5. Product service network innovations; represent innovation in the supply chain and 

the value chain.  

Hazarika and Zang also describe the theories based on the level of influence or dimensions 

which are:  

Macro level theories: Literature highlights the role of institutions and policy making, 
social factors and technological and economic paradigm.  

Meso level theories: Research that focuses on the relevance of market dynamics, 

investors, networks, and collaborators.  

Micro level theories. Literature highlights the behavioural patterns of businesses, 

managerial vision and resources available, organizational identity, financial issues, 

and absorptive capacity.   
According to Hazarika & Zhang the literature of Eco-innovation has evolved from 

understanding eco-innovation as instrumental to improve efficiency to a more social and 

behavioural understanding of eco-innovation opening for more opportunities. Even though 

most eco-innovations are incremental and technocentric there are also those which are more 
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eco-centric and revolutionary. Overview and summary of the findings are listed in figure 2.1, 

this overview is central to this research and when building a business case for sustainability it 

acts as a framework. Identifying eco-innovations within companies and organisations needs 

careful analysis on all levels, micro, macro and meso. The eco-innovation can be structural, 

technological, material, or behavioural (Hazarika & Zhang, 2019). Therefore, it is important to 

analyse each case systematically from all perspectives. Figure 2-1 will be followed as a 

framework for systematic search for eco-innovations with the objective to establish a 

business case for sustainability, as described in section 2.3.  

 

 
Figure 2-1. Visual representation of eco-innovations and how they can be implemented at 
different levels within and outside the organisation.  The figure is adapted from the paper of 
(Hazarika & Zhang, 2019) , with additions from the author. 

 
The objective for the business case for sustainability, is that the Icelandic fishing industry 

reduces GHG emissions at the level of commitments of the Paris agreement and stay 

financially profitable.  Investing in environmental performance is considered a cost, for many 

but for others this is seen as investments or competitive advantage.  This issue will be 

discussed in next section.   
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2.2 Business drivers  
The link between economic performance and environmental performance has been debated 

for decades. The argument is about whether the cost of environmental protection has 

positive or negative consequences to the bottom-line profit of a company. Traditionally the 

view is that environmental protection is a cost that has negative impact on profits. Research 

supports both arguments, sometimes businesses can benefit from investing in environmental 

protection, and sometimes they do not (Ambec & Ambec, 2008; ben Lahouel et al., 2022).  

The relationship between Corporate Social Responsibility (CSR) and financial 

performance has been described as non-linear meaning that there is not a direct link, even 

though some companies show a positive relationship between the two (ben Lahouel et al., 

2022).  Regulatory environment, customer´s willingness to pay for eco-friendliness, 

stakeholder pressures, technology, and know-how are all factors that affect or drive the 

environmental performance of companies (ben Lahouel et al., 2022; Schaltegger & 

Synnestvedt, 2002). The relationship has also been described by some scholars as an inverted 

U-shaped curve, where  Eco-innovation investments increase the company´s financial 

performance until a certain peak is reached, after the peak profits start to decline 

(Schaltegger & Synnestvedt, 2002).    

Eco-innovations must improve the value capturing part of an organisation to be effective, 

in other words the investment in eco-innovation must be returned with financial gains, either 

through less costs or more revenues, either as a direct or indirect consequence. Schaltagger 

has identified six drivers of business case for sustainability, that allow companies to capture 

value, indirectly or directly. Eco-innovations must influence at least one of these business 

drivers to be successful. The drivers are: (Schaltegger et al., 2012)  

1. Costs – are the most direct linkage, improving efficiency and reducing energy and 

material costs is desirable.  

2. Risk – Technological, societal, and environmental in addition to business risks are all 
very important, they can however be difficult to quantify.  



 

27 
 

3. Sales and profits.  Improve the product by gaining competitive advantage, obtain a 

price premium is desirable, the cost of sales and marketing is also a factor that 

influences profitability.  

4. Reputation and brand value. Very important for any business because this is hard to 

copy, it influences cost of sales and employee motivation.  A special section 2.3.1 

summarizes how corporate reputation is measured below. 

5. Attractiveness as an employer. Influences the company in all directions, brand value 

and innovation capabilities.  

6. Capability to innovate. Very important in this case because innovation at all levels is 

needed to stay competitive.   

Studies have demonstrated that it the decision of managers and leaders to decide the 

strategic importance of other than economic factors, like environmental and societal 

performance  (Duarte, 2010; Hemingway & Maclagan, 2004). It is the task of management to 

create societal and or environmental engagements that also obtain positive financial results. 

Drivers of business cases for sustainability are the same as drivers for any other business 

cases, the company must stay profitable. It can be claimed that it is the role of management 

to find ways for a company to stay profitable and at the same time minimize environmental 

harm or maximise its environmental performance. It is therefore a leadership challenge to 

design a business model for sustainability and implement the business case for sustainability. 

McKinsey performs a regular global survey on sustainability issues of companies that support 

this view. The survey from 2020 shows that companies that focus on environmental 

protection and stay profitable exhibit shared features in their approach to management. 

Sustainability is prioritized as a strategic target or goal, and they are more likely to make 

sustainability part of corporate culture and integrate sustainability into the work of all 

employees. They are also more likely to engage customers and stakeholders into their 

sustainability agenda, in the product development process and to report on sustainability 

issues (McKinsey, 2020). Managers need to find a way to balance environmental impact with 

business, because financial survival is essential for the company and environmental 

performance is becoming increasingly important.  Balancing the two is a business cases for 

sustainability. 
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2.3 Building a business case for sustainability 
There may be several opportunities for business cases for sustainability within every 

organisation, they need to be identified and created, through eco-innovations. The eco-

innovation process may be on all levels of the organisation as shown in Figure 2-1. The process 

involves the business strategy, business model and management approach, the business 

drivers, and external environment and technology. Technology is an important contributor 

and technological innovations often lead to improved environmental performance like 

transition to renewable energy systems. Technology is however not the only factor, 

institutional innovations both concerning products and processes must also be considered. 

Social and organisational innovations can also be important contributors to the change, like 

adapting the business model towards sustainability or change customer delivery systems.   

All business drivers are important, costs, revenues and profits are business drivers that 

are easily accessible and quantifiable with monetary values, eco-innovation capabilities can 

also be estimated with eco-innovation investments in monetary term.  Risk, reputation, and 

attractiveness as an employer is more difficult to quantify in monetary terms.  Reputation is 

identified as an KPI in the study, it has been claimed to be the most important and valuable 

assets of a company and a strategic weapon in company management because it cannot be 

imitated   (Boyd et al., 2010; Groenland, 2002; Raithel et al., 2010; Sarstedt et al., 2013). The 

competitive advantage of good reputation cannot be imitated and is therefore even more 

profitable than product related sources (Basdeo et al., 2006; Czinkota & Ronkainen, 2009). 

Therefore, reputation and measuring reputation will be explored specifically in section 2.2.2. 

Measuring risk and employer attractiveness is not part of the KPIs and therefore not explored 

specifically.  

To operationalize sustainability strategies, they must be implemented. Johnson and 

Scheltegger , (2016a) reported that the major barriers for implementing sustainability 

management tools by Small and Medium sized Enterprises (SME) are:  1. Lack of awareness 

of sustainability issues, 2. Absence of perceived benefits ,3. Lack of knowledge and expertise 

on sustainability issues, 4. Lack of human and financial resources, 5. Insufficient external 

drivers and incentives, 6. Unsuitability of formal management tools to fit the often informal 
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flexible SME structure, and 7. Complexity of tools. Other barriers for implementation of 

sustainable product service systems (S.PSS) are complexity of implementation, lack of 

knowledge from customers, and the general idea that the system is not ready for the change 

(Hernandez, 2019).  When creating a business case for sustainability, business drivers and 

barriers must be considered, for successful implementation.  

 
2.3.1 Measuring corporate reputation 
Reputation of companies builds up over time. There are multiple sources for factors that 

affect reputation, and they interact in multiple ways.  For example, a high-quality product 

contributes to improving company´s reputation, while a defect in a product has a negative 

effect on reputation.  An employee treated unfairly can negatively affect reputation, so can 

oil spill or other environmental damage from a company. Reputation can be affected through 

feelings, trust, esteem, and admiration (Fombrun et al., 2000).  

When influencing stakeholders, reputation is important (Eberl & Schwaiger, 2005; 

Kitchen & Laurence, 2003). Customer commitment is influenced by good reputation 

(Bartikowski & Walsh, 2011), customer satisfaction (Eberl & Schwaiger, 2005; Walsh & Beatty, 

2007) through word of mouth (Walsh, Mitchell, et al., 2009) and loyalty (Walsh, Beatty, et al., 

2009; Walsh & Wiedmann, 2004). The confidence a customer has for company´s claims from 

advertising is influenced by good reputation (Ainuddin et al., 2007; Fombrun & van Riel, 

1997). Talent is attracted with good reputation (Schaarschmidt et al., 2021), it can increase 

productivity of employees via lower salaries and improved motivation (Roberts & Dowling, 

2002; Tymon et al., 2010). 

Measuring reputation is important for companies to improve and monitor performance 

(Sarstedt et al., 2013).  The RepTrak framework developed by Charles Formbrun and the 

Reputation Institute (Fombrun et al., 2000; Fombrun & van Riel, 1997) is a method that has 

been used by many leading international businesses to measure corporate reputation.  The 

framework consists of measuring twenty-three Key Performance Indicators (KPIs) that 

together build overall reputation of a corporation, the indicators are listed in Figure 2-2. The 

23 reputational KPIs are from seven dimensions of company performance. In addition to 

products and/or services a company provides, reputation can be built through six other 
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factors like innovation capabilities, how the company treats people which are workplace 

related factors.  Governance factors and how well the company is managed. Citizenship of 

how well the company interacts within society, leadership factors on how the leadership of 

the company is perceived and overall financial performance of the company.   

 
Figure 2-2. The RQ wheel presenting the numbered twenty-three reputational factors that 
contribute to an overall reputation of a corporation. 

 
 
2.3.2 Connecting business case for sustainability to Sustainable Business Models  
It would be very helpful if the business model would assist the company to operationalize 

eco-innovations.  Or in other words the structure of the company would support a business 

case for sustainability. The connection between eco-innovations and financial returns is 

through the business strategy and business drivers identified in section 2.2.  “The business 

model defines the structure of company operations. It affects how the firm defines its 

competitive strategy through the design of products or services it offers to its market, how it 

charges for it, production costs, how it differentiates itself from other firms by the value 

proposition, and how the firm integrates its own value chain with those of other firms in the 

value chain “(Rasmussen, 2007). Value creation is the centre of any business model: 
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businesses typically capture value by seizing new business opportunities, new markets, and 

new revenue streams (Beltramello, A, Haie-Fayle, L, Pilat, 2013).  

 

2.3.3 Business Models for sustainability 
Business Models for Sustainability (BMfS) is a relatively new concept that has been developed 

to incorporate the triple bottom line approach, social, environmental, and economical and 

consider stakeholder interests (N. M. P. Bocken et al., 2014). in his book Prosperity without 

economic growth  (Jackson, 2009) explains that for companies to stay competitive in a world 

with limiting resources and increased levels of pollution, their mindset and the approach need 

to change. Several new types of business models are suggested by Bocken et al., 2014: 

Ø A business model that focuses on minimizing consumption or imposes personal or 
institutional quotas or caps on energy, goods, water (resources).  

Ø A business model that focuses on maximizing societal and environmental benefits 
instead of economic growth. 

Ø A regenerative or closed-loop business model, where waste is not allowed or 
discarded, but is re-used, re-cycled, re-paired and re-make.  

Ø A business model that focuses on delivery of functionality and experience, rather 
than product ownership.  

Ø A business model aiming at fulfilling, rewarding work experiences that enhance 
human creativity and skills. 

Ø A business model based on collaboration and sharing rather than aggressive 
competition. 

These types of business models require a shift in mindset of the business community and 

society. The purpose of organizations would need to change from maximising profits. The 

process of eco-innovation is a tool to help business to conceptualize this new way of thinking 

and re-think and re-purpose its business. It is believed that mainstream businesses can 

become sustainable if they redesign their business models and objectives, by integrating the 

sustainability mindset (N. M. P. Bocken et al., 2014).  

  



 

32 
 

2.4 Methods to study complex dynamic systems and relationships 
As has been discussed in previous sections and shown in Figure 2-1, business cases for 

sustainability must be created and eco-innovations are defined as new products or processes 

that provide business value and decrease environmental impact. The operational aspect of 

eco-innovations can be performed at different levels. It can involve technological, 

behavioural, human, natural, and structural resources. Business drivers, drive the financial 

performance of a company and the business case for sustainability. The business drivers have 

causal relationships and interact with each other in multiple ways, this is examined in section 

2.2 and how they influence reputation is examined in section 2.3.1. The process of eco-

innovation is dynamic rather than a static because the results from one variable influence 

another or multiple others, that again influence itself or other variables. An example is profits 

that has positive influence on reputation, and positive reputation has positive influences on 

profits, through other factors creating a dynamic relationship between the two. To study such 

a complex and dynamic relationships or systems between business model, business strategy, 

eco-innovation, and financial performance calls for a holistic approach, that can capture 

complex and non-linear dynamic relationships.  As a method of modelling and simulation of 

complex systems, system dynamics (SD) allows the user to identify the main variables and 

interdependencies within a system and enabling dynamic non-linear analysis (Sterman, 

2000).  

The relationship between business performance and sustainability has been described as 

non-linear (ben Lahouel et al., 2022; Khan et al., 2021), and therefore is suitable for SD 

analysis. The advantage of SD is that it offers analysis of feedback systems, it helps to 

understand structure and how decision-making processes occur, it provides environment and 

tools for testing different parameters and its influence simulation models can be created 

using special SD software like Stella Architect utilised in this thesis and Vensim in a computer 

(Richardson, 2011a).  

 

2.4.1 Dynamic modelling of business models for sustainability  
SD methods have been used to investigate the dynamics of Business cases for sustainability.  

Abdelkafi & Täuscher, 2016, developed a generic business model structure using SD methods, 
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the same logic will be followed in this thesis when modelling the business case for 

sustainability for the Icelandic fishing industry. For simplification purposes Abdelkafi & 

Täuscher, 2016, constructed the model from four major stocks representing different part of 

an organisation.  The stocks are the following:  

1. Value Creation Capacity.  

 The Value Creation capacity represents the total resources available to the company 

or industry, it includes the strategy, its structure, the human capital, its knowledge and access 

to natural capital and production facilities. In the example of Icelandic fisheries, it represents 

the strategy of the sector, the structure of the businesses, the quality of the product and 

product attributes, and the fishing vessels and cooling systems used.   

2.Environmental Value proposition.  

 Represents the total Environmental performance of the company and environmental 

performance or attributes of the products and services offered by the company or industry.  

3. Customer Value proposition.  
 The total value of how the market, customers and the market, governmental, financial 

institutions and other stakeholders perceive products and services from the company or 

industry.  

4. Captured value.  
 The total value captured by the company. Parts of the value can be reinvested in more 

value creation capacity.  

Abdelkafi & Täuscher, 2015 represent causal relationships graphically for Business model for 

sustainability (BMfS) and show its general dynamics, by identifying the main causal loops 

within a sustainable business model.  The model structure and connections are exhibited in 

Figure 2-3, the parentheses are referenced in the text to explain and support the causal 

relationship. The structure shows that environmental Value proposition has positive influence 

on all business drivers:  Reputation (2), Risk reduction (3), Cost reduction (4), Employer 

attractiveness (5), and sales and margin through reputation (6).  Risk reduction also influences 

reputation (7), sales and margin (8), and cost reduction (10).  Employer attractiveness has 

positive effects of reducing costs (11) and cost reduction increases sales and margin (12). 
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The model establishes the relationships between the stocks and flows within the model. 

The capabilities of the company to improve environmental value proposition.   For example, 

if a company invests in renewable fishing vessels, oil consumption will decrease. This changes 

the carbon footprint attribute of the products the company produces, this influences the 

environmental value proposition (12), and this changes the Environmental value proposition 

of the company (13), reputation also influences the customer value proposition (14).   

 

Figure 2-3. The basic structure for a simulation model to simulate business model for sustainability. 
The picture is adapted from (Abdelkafi & Täuscher, 2015). The parentheses refer to explanations in 
the text.  

 

How the market perceives products from the corporation directly influences the sales and 

margin (15), that influences the value created and captured by the company (16). Cost 

reduction also impact value created (17) The change in customer value proposition directly 

influences value reinvested (18). Value reinvested in capabilities has positive effect on change 
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in value creation capacity (19). Value creation capacity has positive effect on cost reduction 

(20), and employer attractiveness has positive effect on value creation capacity (21).  

 

2.4.2 The system archetypes 
There are common patterns and structures that appear again and again when creating 

simulation models of different organisations. These common patterns are referred to as 

Systems archetypes (Braun, 2002). Common archetypes like limits to growth, Tragedy of the 

commons and eroding goals help to understand the underlying basic principles of system 

behaviours. One very common archetype in businesses is shifting the Burden to the 

intervener archetype, which is described in next section.  

 
2.4.3  Shifting the Burden to the intervener 
Peter Senge describes the generic structure of shifting the burden to the intervener, 

dependence, and addiction in the book: the fifth discipline from 1995 (Senge, 1995) and later 

Braun describes this archetype in its workbook for system Modelling (Braun, 2002). Shifting 

the burden to the intervener is a behaviour commonly seen when there is tension between 

possible solutions to a problem. There might for example be a simple and quick solution that 

would solve a problem for a while, this solution might not solve the underlying cause of the 

problem, but it would alleviate the symptoms in the short term. In the long term, it would 

create some other problems.  Therefore, this path is often chosen instead of fixing the 

underlying problem.  The causal relationship for the archetype is illustrated in Figure 2-4.  

It illustrates behaviour in systems with tension between a short-term simple solution and a 

long term more costly solution. For example, between an easy fix that does not cost much, 

but only minimizes the symptoms or a harder fix, that requires more investment but fixes the 

underlying problem and prevents the problem from recurring. 

There are symptoms of a problem, like a person might feel tired, instead of resting the person 

is tempted to drink coffee to feel more energetic. The coffee drinking boosts the energy 

feeling for a while, and alleviates the problem, and therefore has a balancing influence on the 

problem. This temporary solution, instead of fixing the problem of feeling tired it makes the 

person more tired in the long term, and therefore it has a reinforcing effect on the underlying 
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problem.  This creates side effect that in this case is more fatigue.  While the fundamental 

solution to the problem is rest and resting would alleviate the problem of fatigue.   

 

 

Figure 2-4. Shifting the burden to the intervener archetype (Braun, 2002).  

 

To fix underlying problem behaviour fundamental knowledge is needed. Understanding 

the real cause of a problem requires skill and takes time to formulate, while fixing symptoms 

is relatively easy and simple to understand. 

Repenning and Sterman (2001) have studied processes and improvements in multiple 

organisations and analysed performance using System dynamics methods. Their research has 

provided insights into why organisations and individuals sometimes fail to improve 

performance even though they work hard towards improvements. Based on these studies 

“The theory of the capability trap”, has been developed. The Theory of capability trap is one 

version of the shifting the burden archetype and explains the mechanisms behind process 

improvements seen from a system dynamics perspective (Repenning John D Sterman et al., 

2002; Repenning & Sterman, 2001), in the following section the implications of the capability 

trap are explained.  

 
2.4.4 The theory of capability trap 
According to the theory of Capability trap, managers face a performance paradox (Repenning 

& Sterman, 2001).  There are increasing number of improvements techniques and knowledge 

available. It is easier than ever to gain insights, hire consultants and gather data. On the other 

hand, there has been little improvements in the ability of organisations to incorporate and 

implement innovations successfully. It is suggested that the inability of most organisations to 
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reap the full benefits innovations intended for improvements, has nothing to do with the 

quality of the tools chosen, or the programs they interact with.  „The problem has its roots in 

how the introduction of a new improvement program interacts with the physical, economic, 

social, and psychological structures in which implementation takes place. „(Repenning & 

Sterman, 2001, p1) The theory states that the problem is not of technical nature, it could 

rather be described as a practical problem of getting things done in the most efficient way, it 

is a system problem, one that is created by interactions between tools or systems, people 

both workers, managers and owners and available equipment and resources. In the following 

sections the capability trap is described in detail to understand fully how structure drives 

behaviour based on the descriptions of Repenning and Sterman (2001).  

 
Two methods of improving a process 
Repenning and Sterman (2001) describe that when working on improving a process or action 

it is based on two factors; the amount of time spent working on the action and the Capability 

of the process used to perform the wanted action.   

Let´s look at a basic example; like preparing a meal.  The chef has knowledge of cooking, 

and access to cooking utensils and ingredients, in the capability trap theory these together 

describe the total capabilities of that chef to finish the process of preparing a meal. In addition 

to capabilities the chef needs time to prepare the meal. The outcome of the cooking is a 

combination of the “capabilities” and the time spent. The combination is described as the 

efficiency or the productivity of that process. In the same way, when companies introduce 

process improvements, the implementation of improvement is based on the interactions and 

alignments between the capabilities of that specific process and the time spent on 

implementation. Every action or process improvement can be divided between improvement 

in time spent on the process or improvement in capabilities.   

 In summary, to improve the performance of any process or action, improvements can 

be targeted either at a) the time spent working or at b) the capabilities of the process.   

 
Working smarter or working harder 
Improving a process by spending more time, increases the output from that process 

immediately. The extra output lasts during the extra time effort. Improving capabilities, does 
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not necessarily result in immediate rewards.  Investing in new equipment for example takes 

time and money, usually there is a delay or extra costs associated with improving the 

capability of a process. From SD perspective there is a fundamental difference on the 

outcome from improvements of the two. An increase in time spent cooking would last for the 

duration of the extra time spent, while investment in improvement in capabilities, influences 

all future production from that cook. Therefore, when simulating the process with a model 

using SD methods, capabilities are represented as a stock that accumulate over time, this is 

represented in Figure 2-5. Time spent is represented as a flow that changes with effort. Even 

though improvements in capabilities often yields more permanent gains, they often do not 

offer immediate improvements. A delay needs to be accounted for when improving 

capabilities and implemented in the model, as is labelled in Figure 2-5 and Figure 2-6.  

 

Figure 2-5. The „Physics “of Improvement as described by the Theory of the capability trap.  
Capabilities are represented as a stock that accumulates. The Capability increases when time spent 
on improvement increases. Model is adapted from (Repenning John D Sterman et al., 2002).  

 
Desired performance is the desired output or goal for that process. In an organisation the 

goal could for example be the number of products produced per time unit, the rate of 

processing products, number of telephone calls or number of new developments.  The 

desired goal is compared to the actual performance. Actual performance is the combination 

of capabilities and time spent working.  The difference between the actual performance and 

the desired performance determines the performance gap in Figure 2-5. When Repenning 

and Sterman 2001, studied actual performance in multiple organisations they rarely found a 

process performing above expectations. Usually, managers and workers faced high and rising 

demands, sometimes despite downsizing and cuts in resources.  Figure 2-5 demonstrates how 

capabilities are simulated using SD methods. Capabilities erode without investments in 

maintenance, they deplete when the investment in capabilities is less than the erosion and 
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increase when investment in capabilities is larger than capability erosion. Actual performance 

is based on Capabilities and the time spent working. Both factors have a positive effect on 

performance.  Desired performance is decided by management. Actual performance is 

compared to desired performance, this is referred to as the Performance gap.  Improving 

actual performance helps to close the performance gap, thus have a negative influence, while 

increase in desired performance makes the gap larger and thus has a positive influence on 

the performance gap.  

  

 

Figure 2-6. The work smarter and the work harder balancing loops, as described by the Theory of 
capabilities trap. Model is adapted from (Repenning John D Sterman et al., 2002)  

 

When the pressure to improve the process with either improving capability or increase 

time, loops are created.  Figure 2-6 demonstrates the two balancing loops that influence the 

improvement process. The structure is called balancing loop because it works towards 

balancing desired and actual performance and closing the performance gap.  When the 

performance gap increases, this increases the pressure to work harder. This has a positive 

effect on time spent. More time spent, increases actual performance, and decreases the 

Performance gap and closes the loop. In Figure 2-6, this is shown as the B1 Work harder 

balancing loop. If the performance gap however is not present, there is a decreased pressure 

to work harder, and decreased time spent working, will decrease the actual performance, and 

increase the performance gap, that again increases the pressure to work harder.  
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When performance gap increases, it also puts pressure to improve capabilities.  Increased 

pressure to improve capabilities positively links to time spent on improvements.  Increased 

time spent on improvement increases investment in capabilities, with a delay. This results in 

improvement in capabilities, and this increases the actual performance with a positive 

relationship, that decreases the performance gap or has a balancing effect, and the loop 

closes. In Figure 2-6 this is described as the B2-Work smarter loop.  If however the 

performance gap is closed, the pressure decreases to work on improvements, this leads to 

less time spent on working on improvements. This leads to less investments in investments 

in capabilities and capabilities erode that leads to decrease in actual performance, that again 

increase the performance gap and closes the loop.  

 
Actual improvement yield 
To close the performance gap, organisations usually cannot hire more staff or buy new 

equipment. They need to work with current resources and spend more time working. Figure 

2-6 shows how this creates two balancing loops: B1 working harder and B2 Working smarter. 

In real life situations, when faced with a performance gap, managers feel increased pressure 

to work harder, they pressure people to work harder, and this increases the amount of time 

workers spend. This results in improved actual performance, at least temporarily.  The 

pressure to improve can be overtime spent, or work faster, or spend more energy working. 

Usually this involves a critical process in organisations, and it is carefully monitored by senior 

management and workers need to constantly be on their toes to deliver the expected results.   

Another option to close a performance gap is to improve the capabilities of the process, 

to make use of the B2 working smarter loop in Figure 2-6.  Here the shortfall is met by 

increasing the pressure to improve capabilities.  This could be investing in training, improve 

machinery, improve the processes, or come up with new ideas. If successful, this will yield an 

improvement in capabilities and influence all future productions and close the performance 

gap.  

It is obvious to everyone that working smarter is more sensible than working harder. The 

reason why working harder is chosen, is because working smarter has its limitations, the main 

limitation is that there is always a delay between investment in solution and improvement, 
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the more complex the system, the longer the delay. Another reason is that investing in 

working harder is less risky, the improvement process is not linear providing immediate 

benefits. Often the root cause of problems takes a long time and effort to detect, and many 

such programs fail.  Even though theoretically investments in capabilities should improve the 

overall process and yield enduring improvements, they do little to solve problems managers 

face on daily bases. For managers to solve immediate problems, like defects, delays, and 

breakdowns, they usually refer to the working harder balancing loop, providing immediate 

results.   

In organisations, one could think that when a pressure is created and the work harder 

loop is followed to solve a problem, one might think when the crisis is over, managers would 

assess capabilities and invest in improvements to prevent the crisis to reoccur. Lyneis & 

Sterman, 2015 have shown that this is unlikely to happen.  Managers are under constant 

pressure, and the pressure becomes default and working harder becomes the answer to all 

problems both immediate and long term. This response therefore becomes a standard 

operating procedure in dealing with problems, at all levels of the organisation, even though 

it is not the most sensible way of working, in Figure 2-7 it is shown how this could appear to 

others. A more detailed description to understand the underlying behaviours of the capability 

trap are provided in Appendix C.   
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3 The Icelandic fishing industry – case description 
3.1 Introduction 
The Icelandic fishing industry is one of the leading industries in Iceland one of the countries’ 

main sources of export earnings in the first decade of the 20th century (Kristofersson et al., 

2021).  GHG emissions from Icelandic fisheries are mainly from oil consumption of fishing 

vessels, in the year 2014 calculated as 98% (Davíðsdóttir, 2017). Since 2014, GHG emissions 

from refrigeration-systems has increased while emission from oil has decreased as shown in 

Figure 1-1. The Icelandic environmental agency estimates that about half of all emissions from 

F-gases are originated from the fishing industry (UST, 2022). Table 3-1 shows the estimated 

GHG emissions from fishing vessels and F-gases for the year 2019, with fishing vessels as the 

main contributor or 84%.  This is a large part of GHG emissions that are under Icelandic 

responsibility towards the Paris agreement, or 22 % as shown in  Table 3-2. 

 

Table 3-1. Total GHG emissions from Icelandic fishing industry in 2019. Data from (UST, 2022) 

The year 2019  Kt CO2 eq  Fraction of total 

GHG emissions from fishing vessels 522 84 % 

Estimated GHG emissions from F gases 103 16 % 

Total GHG emissions from vessels and refrigeration systems 625 100% 

 

Table 3-2. Total GHG emissions of the effort sharing scheme under direct responsibility of Iceland 
without LULUCF. Data from (UST, 2022) 

The year 2019 Kt CO2 eq Fraction of total 

Total GHG emissions under direct respnsiblity of the Icelandic 

government for the Paris agreement.  

2883 100% 

GHG emissions from Icelandic fishing industry, refrigerants, 

and oil consumption 

625 22 % 

 
There are many different pathways possible for reducing GHG emissions as IPCC 

acknowledges (IPCC Working group III, 2022). Therefore, it is important to study each case 

from different perspectives, and on all business levels: macro, meso and micro. The business 
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case for the Icelandic fishing industry is described using a combination of desk studies. The 

focus is on GHG emissions from fishing vessels and F-substances. The framework provided in 

Figure 2-1 is adapted to the Icelandic fishing industry. It provides the structure for the analysis 

of the Icelandic fishing industry and its status and context. It identifies the main factors that 

are important to analyse and create a system dynamic model for both BAU strategy and for 

the business case for sustainability strategy.  The description of the case follows the order in 

Figure 3-1. Providing an overview on macro, meso and micro level. The effect of competition 

and marketing is excluded from the analysis, this is outside the scope of this thesis. The key 

performance indicators for Icelandic fisheries are set by the author, they are all high level KPIs 

focusing on overall profitability and environmental performance of a company, the KPIs are:   

• GHG emissions 

• Investments in eco-innovation 
• Profits 
• Operational Costs  
• Cost of fuel 
• Fraction of renewables 
• Price per kg of catch 

 

 
Figure 3-1. Overview of the Icelandic Fishing industry, the scope of the case is 1. 2 and 3, social and 
competition analysis is not part of the scope. 
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3.2 Macro and meso level description 
Macro level analysis is a high-level analysis, the society, technology, and the natural 

environment, the meso analysis is the industry itself and the Icelandic context. Most of the 

macro level factors are external and outside the control of individual companies.  They are 

factors like laws and regulations, available technology, and financial institutions. The Icelandic 

fishing industry is analysed according to Figure 3-1 to identify opportunities for eco-

innovations. Figure 3-1 is followed as a framework analysing the technological environment, 

including regulations and taxes, availability, and feasibility of renewable energy choices. 

Feasibility is measured mainly by the availability and the cost. Energy efficiency of current 

non-renewable technologies is also explored as an opportunity to eco-innovate. The 

institutional analyses constitute the overall business profitability of the Icelandic fishing 

industry.  The status of Eco-labels and what type of business models are present. 

 

Regulatory environment for the Icelandic fishing industry 
The need to reduce GHG emissions comes from many different sources for the Icelandic 

fishing industry, both international and domestic. Iceland is a part of international obligations 

through the United Nations, OECD, EFTA, EU, WHO and WTO. International commitments of 

Iceland, influence Icelandic industries directly, like the Paris agreement and EU targets on 

climate change. The Paris agreement targets are legally binding for Iceland as a country, but 

they have not been made legally binding for the Icelandic fishing industry.   Iceland as a 

country has set targets for carbon neutrality by 2040, these targets have not been made 

legally binding for any industry yet.  

As a member of the European Economic Area Iceland is a part of the 40% EU effort sharing 

commitments under the Paris agreement, Iceland has committed to 29% reduction of CO2 

from the base year of 2005 from sectors outside the EU emission trading system (ETS). In the 

thesis this will be named the 29% Paris path, legally binding by the government. It is estimated 

that all businesses in Iceland need to reduce GHG emissions by 29% compared to the year of 

2005, but this has not been defined in detail by the government.  In July 2021 the European 

commission has set out intentions to achieve climate neutrality by 2050 and increase the Paris 
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Agreement targets from 40% to 55%, however this has not been approved by member states 

(European Commission, 2022) . 

Carbon taxes 
In Iceland a carbon tax a fixed amount added to every litre of fossil fuel imported has 

been implemented. In 2018 the Icelandic government increased the carbon tax by 50%, and 

it was increased by 10% both in the year 2019 and 2020 (Stjórnarráðið, 2022).  In 2022 it 

amounts to 33 ISK/litre of oil, or about 14% of the total price (oil price fluctuates with market 

conditions 11.03.2022 the total price from N1 is 224.4 ISK/L, or 14.7% of the total price). 

Political decisions and landscape influence the carbon tax, which is considered an 

environmental tax. In Iceland there is the risk that it will be increased before the year 2040 to 

support the carbon free future strategy of the government. 

Renewable energy costs   
Renewable energy costs fluctuate with market price. The price of renewable energy like 

methanol has been higher than price for fossil fuels. However, there is increasing support 

from governments to transition to renewable energy, and the risk of additional costs due to 

environmental taxes is much lower for renewable energies than to fossil fuels. The costs of 

renewable energies have been declining between 2010 and 2020, while the capacity for 

generation has increased (IRENA, 2022), therefore in the model the development of 

renewable energy is expected to decrease compared to fossil fuels.    

European Emission Trading System 
EU operates an Emission Trading system (ETS) to regulate carbon emissions. The system 

sets a cap on all carbon emissions from power plants, industry, and factories.  The European 

commission is in the process creating a new scheme for the transportation system, including 

airplanes, shipping vessels and cars.  If this is accepted, it could start to be implemented in 

the year of 2027.  It is estimated that the implementation would be gradual before becoming 

a full member of the ETS system. This would directly increase the price of oil and is an addition 

to the political risk of using fossil fuels (Budaragina et al., 2021). Table 3-3 provides and 

overview of the different targets and the implications for the Icelandic fishing industry.  
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Table 3-3. GHG emissions targets relevant for the Icelandic fishing industry 

Institution  Reduction target Implications and risk for the Icelandic fishing industry 

Iceland Carbon Neutral 

economy by 2040 

from Icelandic 

government. 

Paris agreement with 

29% by 2030- 

Paris agreement 

Reduction of 55% by 

2030 – 

The most important target for Icelandic fisheries is the 

29% commitment to the Paris Agreement. This is legally 

binding target for Iceland. It is assumed that the target is 

shared, and all industries should reduce by 29%.  

If the FI follows the BAU strategy the GHG emissions are 

about 50 thousand tons of GHG a year above the 29% Paris 

path, risking carbon taxes, for what is above the Paris path.  

For carbon free targets by 2040, current emissions are far 

away or 2-300 thousand above the profile needed, risking 

even higher environmental taxes to be paid after 2040.   

The BAU strategy does not support the 10% renewable 

target either, risking environmental taxes.  

EU For economy as a 

whole 

2030: 40% 

2030: 55% 

2050: 100% (climate 

neutral) 

Relative to 2005 

Extension of ETS for 

transportation 

Currently the commitment from EU is 40%, and Iceland 

has a share of 29%.  A proposal to increase commitments 

to 55% has been suggested by the EC, but not approved, if 

the approval goes through, the shared targets of Iceland 

would increase, but how much is uncertain, somewhere 

between 29%-55% is likely.  

EU is in the process of creating an ETS system for 

transportation. This would increase the price of oil 

dramatically starting in 2027.  

UN call for 

action, and 

SBtI 

Support mitigation to 

stay below 1.5 °C. 

Science based targets 

initiative.  

Current performance in GHG emissions does not allow for 

SBtI validation. How much the reduction should be is not 

published, but probably somewhere close to EU targets.  A 

voluntary target, approving to this target could influence 

business factors like reduce risk, improve reputation and 

positive effect on price.  
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Energy efficiency of fishing vessels  
The fisheries industry has gone through transformation in energy efficiency, one of the drivers 

for this change is identified as the fisheries management system ITQ (Gunnlaugsson & 

Saevaldsson, 2016) . A study of the industry indicates that there is room for further increases 

in efficiencies, because there has been underinvestment in Icelandic fishing vessels for the 

past three decades, indicating an opportunity for decreasing fuel consumption and 

consequent GHG emissions, with newer more efficient vessels and better designed engines 

and more use of renewables (Kristofersson et al., 2021). Energy efficiency can also be 

influenced with behaviours, like reducing the speed of shipping vessels and the distance 

travelled. Investing in new more efficient engines, and use electric energy when ships are in 

harbours. A rough estimate from the Icelandic energy agency is that this energy reduction 

could amount to additional 10-16% reductions until the year 2060 (Thorvaldsson et al., 2021).  

Data from Icelandic statistics (Statistics Iceland, 2022)shows that the total number of 

fishing vessels is decreasing.  The rate of decrease is 1.5 % a year if calculated from 2005, and 

0.9% a year if calculated from 2010. Figure 3-2 shows the average catch per ship from 2005 

until 2021. The number of fishing vessels is decreasing but the total catch does not follow the 

same trend, the total catch is dependent on the stock size and the issued yearly quota. This 

has resulted in less energy consumption and improved energy efficiency of the fishing fleet 

and reduced the CO2 emissions.   
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Figure 3-2. Number of fishing vessels in the Icelandic fishing fleet and the total catch of the Icelandic 
fishing fleet from 2005-2021. 

 
Price developments of fuels is uncertain 
Price for fuel is an important driver of cost for Icelandic fisheries. If fossil fuel become more 

expensive than renewable energy this will most probably increase the speed of transitioning 

to renewables (IPCC Working group III, 2022).  

When the cost competitiveness of methanol was compared to the costs of Heavy fuel Oil 

(HFO) for the Icelandic fishing industry, it was shown that the price of fossil fuels is lower 

because the so called “external costs” are not included in the price. If the external costs are 

added to the price of HFO, the price of methanol becomes more competitive than the price 

of HFO  (Helgason et al., 2020). With increasing pressures of lowering GHG emissions, the risk 

increases, that “external costs” will be added to the price of fossil fuels.  If this happens, then 

the price of renewables is cheaper than the price for fossil fuels.  The newest report from 

working group III from the IPCC supports, that the price of renewable is now competitive to 

the price of fossil fuels (IPCC Working group III, 2022) 

The price development of fossil fuels for the next 40 years is difficult to forecast. In the OS 

Forecast for energy consumption 2021-2060, OS forecasts a linear increase of oil price from 

73 USD per barrel in 2030, to 118 USD per barrel in 2060 (Thorvaldsson et al., 2021).  In March 

2022, Russia has invaded Ukraine, this has led to a dramatic increase in oil price, and in March 

2022 the price per barrel is above USD 100. 
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During the analysis the price of fuels follows the same path for all runs, the price 

development follows the price forecast from the Icelandic energy agency, it is shown in Figure 

3-3. 

 

 
Figure 3-3.  Forecasted price development used in the thesis. 

 
Feasibility of renewable energy sources for Icelandic fisheries 
The newest IPCC report reports states that, mitigations source from improved efficiency of 

fishing vessels and alternative fuels for shipping are low-emission hydrogen, ammonia, 

biofuels, and other synthetic fuels. For shorter distances electric batteries could play a niche 

role, this would not be relevant for the larger fishing vessels in Iceland but could be relevant 

for the coastal fishing. The report identifies that the emission reduction aspirations are lower 

from the shipping industry than in many other sectors (IPCC Working group III, 2022).  The 

report emphasizes that there is a need for further research and development to improve the 

technology and this presents challenges in the long term.  
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Therefore, it is still uncertain what fuels are going to replace the fossil fuels within the 

Icelandic fishing sector. One electric ship is operational in Iceland, this the passenger ferry 

Herjólfur, with public ownership and therefore not a representation of Icelandic fisheries, but 

an important gesture from the government to act as a role model to the industry.   

Internationally the energy transition to renewables in shipping is at its initial phase. Only 

about 11% of ships on order internationally, have engines adapted to renewables. Liquified 

Natural Gas (LNG) is the most common energy source chosen. SINTEF Energy Research in 

Norway (2020) states that LNG/LBG and biodiesel are the alternative fuels that are feasible 

for all fishing vessel types, and hydrogen for coastal fishing. LNG and LPG- Are gaining 

momentum internationally but have not been used in Iceland.  Table 3-4 gives an overview 

over worldwide shipping projects on order and its energy sources.  

 

Table 3-4. Overview of status for new projects in Marine industry and renewables 

Type of renewable energy Fraction on order 

Ammonia 0.02% 

Hydrogen 0.06 

Methanol 0.30% 

LPG (Liquified Petroleum Gas) 1.51% 

LNG (Liquified Natural Gas/ Methane) 6.10 % 

Electric Battery 3.85% 

Total  11.84% 

(Rivedal et al., 2021) 

Stakeholders within the Icelandic fishing industry are together exploring scenarios towards 

decarbonization within the industry; Samorka the federation of Icelandic energy companies, 

Ministry of industry and innovation, Associated Icelandic ports, and Fisheries Iceland, have 

together financed a study on Decarbonization in Icelandic Maritime sector (Rivedal et al., 

2021). The study concludes that a scenario based on market competitive prices and business 

as usual policies does not reduce GHG emissions according to 29% Paris path. This supports 

the findings of Scheltegger and Wagner, that a business case for sustainability does not just 

happen, it must be created (Schaltegger & Wagner, 2017).  The report concludes that with 
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investments and change in strategies and support from the Icelandic government, the path 

of 29% Paris agreement path could be achieved.  

All current developmental projects rely on dual fuel setup, the vessels that are running 

alternative fuels, are also able to run on MGO or oil. Most engines allow for blending of diesel 

with either hydrogen, ammonia, and methanol with minor adjustments, this could however 

become a challenge because of regulatory implications and vessel fuel supply and storage 

system. The industry claims that converting the vessels is rather expensive and therefore it is 

unlikely that hybrid fuels are economically viable for ammonia and hydrogen(Rivedal et al., 

2021). 

 
3.3 Micro level analysis - organizational status 
Micro level analysis includes analysing the organizational status and structure within the 

industry itself. The objectives are to provide an overview of business drivers, business 

strategies and how the businesses are organized and the key performance indicators (KPIs). 

In this section the common business strategy of Fisheries Iceland will be explored, the 

business models and structure and business drivers and its causal relationships.   

 

BAU strategy 
Fisheries Iceland (FI) is an umbrella organization for all fisheries companies in Iceland. FI has 

created a social responsibility Policy (CSR), based on the UN sustainable developmental goals. 

The FI sustainability pledge has the following major components: (Fisheries Iceland, 2021).   

1) Focus on GHG emission and mitigation.  

2) Maintain healthy marine ecosystems. 

3) Invest in innovation 

4) Focus on waste handling and minimize waste or improve circularity.  

5) Commitment to comply to laws and regulations.   

6) Publish ESG reports.  

7) Increase equality and ensure human rights 

8) Ensure occupational health and safety 
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9) Promote education by strengthening connections with educational system 

 
The corporate social strategy describes that the signatories value sustainability strategy and 

the aim is to reduce carbon and other greenhouse gas emissions, waste generation and 

provide value to local communities. It is also stated that investments must be financially 

viable. Therefore, it is interpreted that sustainability actions would be implemented if they 

are financially competitive to business-as-usual strategy. The aim of the business case for 

sustainability, is to identify a project that is financially feasible and has positive effects on the 

environment, this aligns with the CSR strategy of Icelandic fisheries.  

 

Business environment, profitability, and business model 
The profit margin of fishing is 12.3% and 11.8 8% for processing (Gunnlaugsson & Valtysson, 

2022). For the past 20 years, the industry has been going through a phase of mergers, 

resulting in fewer and larger companies. In 2020 the 10 largest companies own 52% of the 

quota. There is a ceiling for ownership of quota by the government, and it is suggested that 

this slows down vertical development (Gunnlaugsson & Valtysson, 2022). There has also been 

a development of vertical integration with the largest companies (Gunnlaugsson & Valtysson, 

2022).   

 

3.3.1 Business drivers in Icelandic fisheries 
Schaltegger et al. explained that business case must be created. It is important to study the 

causal relationship between stakeholders, resources, business factors and environmental 

factors. The links can be linear, direct, or non-direct. Time and timing can also be influencing 

factor of influence. Positive financial results from the business case can either be from 

improved efficiency, both material efficiency, energy efficiency, or employee efficiency 

(Ambec & Ambec, 2008).  The overall improved financial performance may be attributed to a 

combination of reactions between business drivers. The outcome of this analysis is to 

establish the causal relationships between the business drivers, business strategy and 

financial performance in Icelandic fisheries. 
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Costs and Margin in Icelandic fisheries 
When waste becomes raw material, it often reduces costs and GHG emission per kg of catch. 

Reducing costs by increasing material efficiency is very important driver of sustainability that 

improves financial results (Ambec & Ambec, 2008; Schaltegger & Synnestvedt, 2002).  In the 

Fishing industry the value of raw materials can be increased by creating by-products from 

nonedible part of Seafood. There are multiple possibilities to produce collagen, chitosan, skin 

products, and more. This requires investments in eco-innovation and marketing 

(Hafþórsdóttir, 2019; Jónsson Leiðbeinandi et al., 2018). 

The second largest operational cost for Icelandic fishing is the price of fuels, therefore 

increased price of fuels has negative effect on profitability (Gunnlaugsson & Valtysson, 2022). 

Reducing fuel intensity in Icelandic fisheries reduces both GHG emissions and costs of fuel 

(Byrne et al., 2021). Kristófersson et al, (2021) have identified six ways to reduce GHG 

emissions for fisheries, they can be explored as possibilities for eco-innovation. 1. Improve 

fuel efficiency with improved technology. 2. Utilize the catch more efficiently. 3. Select fishing 

gear, with lower emission.4. Taxing emissions of carbon. 5. Implement fisheries management 

system, and 6. Improve fisheries management to aim for ideal fish density. 

 

Risk 
Consumers seem to be concerned about sustainability of the production method of fish, both 

from wild caught fish and farmed fish (Roheim et al., 2018).  The market evolves, it is claimed 

that digitization and internet has put consumers in the driver´s seat, with access and use of 

social media. If the Icelandic fisheries do not develop in synchronicity or at a faster rate than 

the leaders in the worldwide industry, the market risk of losing market share is high. This is a 

risk that could affect business performance. (McKinsey, 2021). Improved performance 

environmentally may assist the company in complying to future environmental regulations 

(Ambec & Ambec, 2008). This would have direct financial implications preventing future 

direct costs.   

Research supports the view that good sustainability performers are more likely to obtain 

approvals from the public and the government quicker (Ambec & Ambec, 2008).  
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Being dependent on fossil fuels increases risk because the Icelandic government might decide 

to start to include external costs into the price of fissile fuels. They could also implement 

carbon prices for emissions above the Paris path, and implementation of ETS system for 

transportation is also a risk.  War and unstable political situation of Russia and other countries 

producing oil is also a risk influencing the cost of fossil fuels.  Therefore, it is less risky to use 

local or global renewable energies.  It has been documented that green product are less likely 

to be boycotted (Ambec & Ambec, 2008). Less pollution means lower liability costs, avoiding 

litigation and harm (Ambec & Ambec, 2008). 

The risk for natural environmental disasters is shared by all players within the fishing 

industry, these are the changes in carbon chemistry in the ocean is a natural risk to be 

assessed.  ocean acidity will cause depletion of fish stock (Green et al., 2021). The fastest 

growing food technology in the world is aquaculture (n.d.; FAO n.d.2021), this is a threat to 

the fishing industry, especially if the fishing industry does not show excellent environmental 

performance.   

In summary transitioning to renewable energy and improvements in environmental 

performance is considered less risky than continue to burn fossil fuels.    

 

Sales and margin  
Green products can obtain a price premium when customers are willing to pay for a product 

that is of higher perceived quality than other products (Schaltegger & Synnestvedt, 2002).  

High perceived quality of fisheries products can be attributes like:  

• Carbon footprint of the product (Rondoni & Grasso, 2021) 

• Steady supply (Gunnlaugsson & Valtysson, 2022) 

• Sustainable harvesting (Asche & Bronnmann, 2017) 

• Equal opportunities within the industry (Hur et al., 2021)  

• Fishing method or fishing gear used.(Sogn-Grundvåg et al., 2013)  

Steady supply of fish is one of the main criteria of receiving steady shelf space in 

supermarkets, therefore this is an important attribute, some papers have found that Iceland´s 

demersal products have experienced a price premium compared to Norwegian products, 
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because they have been able to offer more stable supplies (Gunnlaugsson & Valtysson, 2022), 

the same study shows that the price for pelagic fish (Mackerel) is usually higher for Norwegian 

mackerel than for the Icelandic Mackerel because it is considered of higher quality.  

Ecolabels have become a method in the seafood market to differentiate sustainable foods 

from non-sustainable, a list of ecolabels in the fishing Industry is provided in Appendix D. 

When studying consumer preferences for sustainably harvested wild fish, the results show 

that consumers prefer wild fish compared to harvested fish and have a higher willingness to 

pay for wild fish with eco-label (Roheim et al., 2018).Many studies have shown a price 

premium for eco-labelled fish. Studies from UK and Germany identify a price premium from 

5.95% up to 18% for eco-labelled fish, the price difference varies between fish species and 

markets (Asche et al., 2021; Asche & Bronnmann, 2017; Bronnmann & Asche, 2017; Roheim 

et al., 2011, 2018; Sogn-Grundvåg et al., 2013).  

Better sustainability performance may facilitate access to certain markets. Green public 

purchasing increases the demand for sustainable products from the public sector, this could 

have a positive effect on the performance of a company and negative effect if the company 

does not comply according to the standards (Ambec & Ambec, 2008).  New international 

study supports that good environmental performance in the food industry supports improved 

financial results (Xie et al., 2022). 

 

Attractiveness as an employer 
In addition, what is stated in the reputation section 2.3.1 studies have found a positive 

connection between perceived CSR and job crafting both in Asian (Hur et al., 2021) and 

European companies (Kucharska, n.d.; Kucharska & Kucharska, 2020). Kucharska & Kucharska 

imply that the future of brand reputation is in the hands of the employees and employee 

brand commitment is necessary for the company to survive. Successful Investing in human 

capital increases employee commitment, it benefits the company financially and rewards 

employee well being (Kucharska & Kucharska, 2020). 

Employee commitment is documented to be a very important factor in managing brand and 

if the company does not perform as well as industry standards, there is a risk in losing 

employee commitment (Kucharska & Kucharska, 2020) . 
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Capability to eco-innovate 
Research has shown positive relationship between the ability to eco-innovate and positive 

financial corporate performance (Munodawafa & Johl, 2019; Valdez-Juárez & Castillo-

Vergara, 2021).  However eco-innovation is not sufficient to obtain positive financial results, 

the relationship between employees, managers and the commitment to sustainability 

corporate strategy is very important to obtain positive financial outcomes from investments 

in eco-innovations (Munodawafa & Johl, 2019). Eco-innovation performance is connected to 

environmental strategy of the corporation and the resource commitment (Zhang & Walton, 

2017). Implementing eco-innovation is a dynamic process, related to and dependent on many 

factors. Investment is always needed, short term results should not be the focus when 

allocating investments, but causal relationships and long-term effects (Repenning, 2002). 

Implementing a management system to improve eco-innovation increases the performance 

economically, especially from technology(Ch’ng et al., 2021). Eco-innovation is directly linked 

to investments in eco-innovation, but there are other factors important, such as timing and 

delays, interactions, and causal relationships, for example too many investments in 

sustainability can lead to increased competition and less profit, showing that companies need 

to be responsive to their circumstances (Melkonyan et al., 2017). 
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4 Methodology to build a business case for sustainability  
 
4.1 System dynamic modelling and causal loop diagrams 
System dynamics has two fundamental approaches, causal loop diagrams (CLDs), a qualitative 

approach and system dynamic modelling (SD models) a more quantitative approach. When 

constructing CLDs, causal relationships between variables are explored and established by 

applying positive or negative arrows dependent on the impact this variable has on other 

variables within the system. When a CLD creates a loop or a circle, the parameters within that 

loop, and its outcome influence both itself and each other, the influence can either be 

negative that balances the outcome or positive that reinforces the outcome. The loops are 

called balancing loop or reinforcing loop.  CLD´s are a powerful tool to recognize behaviours 

within a system, that has a balancing or reinforcing effect.   

CLDs are represented mathematically with dynamic simulation models with stocks and 

flows and constant parameters and variables. Assumptions are made and formulas created 

to represent the model and the relationships (Sterman, 1994, 2000a). Stocks are variables 

that accumulate over time, flow variables represent the inflow or the outflows of a specific 

stock. If the inflow is larger than the outflow the stock accumulates, if the inflow is smaller 

than the outflow the stock depletes.  Fixed variables are also important parts of a model 

exhibiting relationships and impact on the flow rates. Mathematical formulations capturing 

non-linear relationships are used to interpret the relationships between variables.  Both 

qualitative and quantitative data is represented with simple formulas and complex causal 

relationships (Sterman, 2000a) (p.551).  

 

4.2 Build a business case for sustainability strategy for Icelandic fisheries 
GHG emissions from fishing vessels burning oil is by far the largest GHG contributor from 

Icelandic fisheries. Harvesting the fish stock, is under strict regulations of the Icelandic 

authorities with an ITQ system and is therefore excluded from this study. The focus of the 

business case for sustainability in this thesis is to minimize GHG emissions to improve 

environmental proposition and increase value proposition for Icelandic fisheries.  

A desk study is performed to analyse the industry on different levels to identify 

possibilities for eco-innovation with the aim to establish a business case for sustainability.  
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The analysis is based on information from section 3. Macro-level analysis constitutes the 

Icelandic fishing industry and all other parts of society, regulations, technology, and all other 

businesses and the natural environment. Meso level analysis constitutes the specific sector 

or industry, in this case this is the fishing industry as a sector. Micro level analysis provides a 

view on a single company or as in this case the view on the Icelandic fishing industry as one 

entity and focuses on issues specific to that industry. The framework introduced in Figure 3-1 

is followed to structure the analysis. 

Macro level analysis for the Icelandic fishing industry is performed in Table 4-1Table 4-1. 

Macro level analysis – Technological approach to eco-innovation potentials.Table 4-1 

Institutional eco-innovation potentials are explored, with the aim to identify activities or 

management decisions to reduce GHG emissions and improve CSR. The BAU strategy is 

described and the business case for sustainability strategy is listed.   

Meso level analysis is performed in Table 4-1, with the aim to identify opportunities 

within the meso environment the enable GHG mitigation.  The BAU strategy is explored, and 

eco-innovation opportunities are listed.  

Micro level analysis is performed in Table 4-3 and focuses on the key performance 

indicators important for the Icelandic fishing industry, for both strategies.  

A combination of eco-innovations listed in Table 4-1 and Table 4-2 create the business 

case for sustainability strategy. How much this strategy is followed is based on the level of 

eco-innovation investment and this will be tested in a simulation model. 
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Table 4-1. Macro level analysis – Technological approach to eco-innovation potentials. 

BAU strategy Explore potentials for Eco-innovation to 

create a business case for sustainability 

Paris agreement status and targets are 

important, the focus is to stay close to the 

path of 29% reductions since 2005. 

Stay below the targets of 29% Paris 

agreement (compared to 2005), and as close 

to the 55% target as feasible. 

Add target for science-based targeting if 

feasible.  

Carbon free by 2040 is not a target or part of 

the strategy. 

Add the target of carbon neutrality 2040   

F-Refrigeration systems are exchanged at a 

rate according to regulations and when need 

for replacements occurs. 

F-Refrigeration systems are exchanged at a 

rate as fast as feasible.  Stay below the targets 

of 29% Paris agreement (compared to 2005), 

and as close to the 55% target as feasible. 

Explore opportunities and change to 

renewable energy sources when financially 

profitable.  

Increase level of renewables to a feasible 

proportion to stay below the targets of 29% 

Paris agreement (compared to 2005), and as 

close to the 55% target as feasible. 

Energy efficiency status 

Invest in more energy efficient vessels when 

renewing older fishing vessels. 

Identify opportunities to reduce energy and 

waste.  

Stay below the targets of 29% Paris 

agreement (compared to 2005), and as close 

to the 55% target as feasible. Focus on factors 

to reduce GHG emissions identified by 

Kristiófersson, 2021.  

1. Improve fuel efficiency with improved 

technology.  

2. Utilize the catch more efficiently.  

3. Select fishing gear, with lower emission. 

4. Implement fisheries management system 

5. Improve fisheries management to aim for 

ideal fish density 
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Table 4-2. Meso level analysis – Institutional eco-innovation potentials. 

BAU strategy Explore potentials for Eco-innovations to 

create a business case for sustainability 

Focus on Business Profitability  Triple bottom line focus   

Eco-labels and other accreditations are 

present from MSC for individual fish stocks. 

Increase investments in eco-labels and 

accreditations, especially for the markets 

where price premium is high.  

Business Model is conventional, 

developments towards vertical integration. 

Adapt business model towards business 

model for sustainability 

Business strategy with some focus on CSR, and 

ESG reporting, equality of workers, 

environmental protection using Sustainable 

Developmental Goals from the UN as 

framework.  CSR policy as identified by FI.  

Business strategy with increased focus on CSR 

policy, ESG reporting and triple bottom line 

focus.  

 
Table 4-3. Micro level analysis – Organisational approach to explore potentials for eco-innovation. 

BAU strategy Explore potentials for Eco-innovation to 

create a business case for sustainability 

Business drivers: Cost and margin, Risk, Sales 

and margin, Reputation, Attractiveness as an 

employer, and Capability to eco-innovate. 

Same business drivers as BAU. 

KPIs: Profitability, GHG emissions, energy 

costs, operational costs, reputation, use of 

renewable energy fraction, price.  

Same KPIs as BAU 

ESG reporting is desirable.  ESG reporting is required.  

Financial profits is the main objective. Triple bottom line are the main objectives. 

Vague environmental targets without figures. Set targets for environmental performance.  
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4.2.1 Business strategies 
The difference between BAU strategy and business model for sustainability is represented in 

the difference between level of eco-innovation, the focus on triple bottom line and what 

targets for environmental performance are emphasized. The difference between the two 

strategies is explained in more detail in the following sections:  

 
4.2.1.1 Eco-innovation investments implications  
The business case for sustainability is characterized with increased level of eco-innovation 

investments. The level of eco-innovation investments is not pre-determined.  Dynamic 

analysis will be performed to test different fraction of investment. It is deduced that a higher 

level of investments represents increased activities of eco-innovations based on the 

relationships between the different business drivers and financial performance.  

The Icelandic National Energy Authority estimates that the energy efficiency in Icelandic 

fisheries will continue to improve at a similar rate for the next 10 -20 years (Thorvaldsson et 

al., 2021). There are opportunities to reduce energy use by replacing old fishing vessels with 

new more energy efficient engines. Estimated energy reduction for this is 1% a year, this is 

represented in the BAU strategy.   

In the business case for sustainability, increased focus is placed on improvements in 

energy efficiency. The five steps of energy efficiency introduced in Table 4-1 will have a special 

focus, by improving technology, utilize catch better, select fishing gear more carefully and 

improve management,  resulting in better results from energy efficiency, it is not included in 

the model because there is no data quantifiable data available, therefore the same energy 

efficiency is expected from both strategies.   

Renewable energy targets of BAU strategy and Business case for sustainability  
When analysing the status described in the case description of the Icelandic fishing industry 

and feasibility of renewable energy sources it becomes apparent that If nothing changes, 

fishing vessels will continue to use MGO as energy source for the coming 10-20 years as the 

report from the industry concludes (Rivedal et al., 2021),  and this is what the BAU strategy 

represents.   

The business case for sustainability involves immediate start of energy transition. By 

replacing fossil fuels incrementally with biofuels and/or mixing of alcohols, at a level 
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according to the level of eco-innovation. The fuel price for renewable energy is slightly higher 

in the short term, in the long-term renewable energies are less expensive.   

 

Regulatory targets for Business case for sustainability 
Legally it is sufficient to stay below the Paris agreement targets of 29%, and this is represented 

in the BAU strategy. This, however, is expected to increase the risk of not being able to meet 

the carbon neutral future by 2040. Therefore, the business case for sustainability has more 

ambitious GHG emission targets of staying within the Paris agreement of 55% targets which 

would ensure that the industry is within all targets of Iceland, EU, IMO and UN in the year 

2030 and this would also prepare the industry adequately for contributing to a carbon neutral 

society in 2040. This would further reduce risk for the fishing industry.  It also creates a 

business opportunity for eco-labelling and becoming validated by the SbtI.  

 

4.2.2 BAU strategy description 
The level of eco-innovation investment is limited to the level of complying to regulations. 

Investments are based on costs, and only profitable investments are conducted. Focus is on 

energy efficiency and decreasing the quantity of oil burnt per kg of catch.  When old fishing 

vessels are replaced, they are replaced with new more energy efficient engines.  Estimated 

efficiency increase is about 1% a year until the year 2050. Replacement of Cooling systems 

with F-substance will be performed as regulations require.  The first renewable fishing vessel 

will be ordered when the technology and infrastructure is ready, this is estimated after 2030. 

The target for GHG emission is to decrease emissions as much as possible, without publishing 

a specific target. Companies aim at including ESG reporting into their reporting mechanism, 

but it is not a requirement. The main objective of the company is to increase financial profits. 

 

4.2.3 Business case for sustainability strategy description 
It is believed that eco-innovation investment will yield better financial performance in the 

long run, therefore this strategy focuses on investment in eco-innovation as a fraction of 

revenues and focus on triple bottom line objectives.  Old fishing vessels with engines burning 

oil, are replaced with new more energy efficient vessels or hybrid engines, or engines burning 
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only renewable energies. Emphasis is put on decreasing fossil fuel use by blending of alcohols, 

and biodiesel usage, and other known technologies to decrease GHG emissions. Utilize catch 

more efficiently, select fishing gear with lower emission and improve fisheries management 

to aim for ideal fish density.  A decisive replacement plan for cooling systems with F-

substances is followed, quicker than regulations require because this action is important to 

lower GHG emissions.  The first order of renewable fishing vessel will be submitted before 

2030, as a test project, the companies will also invest in infrastructure and development 

projects.  The target for GHG emission is to stay below the 29% Paris path and as close to 55% 

Paris path as feasible. Science based targets would be an approach to include in the strategy.  

ESG reporting is part of the financial reporting of the organisation and measurable goals are 

published for key environmental impact like waste, GHG emissions and circularity index. The 

main objective of the company it to improve the triple bottom line value creation for the 

company.  

 

4.2.4 Is the BAU strategy working smarter or working harder strategy? 
Analysing current behaviour of the Icelandic fishing industry or the BAU strategy shows 

that the industry is aware of the climate change challenges and the need to reduce GHG 

emissions. The companies are adapting using conventional methods, like focus on reducing 

waste, report on ESG and other CSR activities. Methods like adapting the business model 

towards sustainability or large investments in renewable energy ships or technologies, or 

other innovative actions towards sustainability  are still not present.  Analysing the BAU 

strategy, shows that the industry is following a strategy characterized by improving existing 

processes. Fisheries Iceland are involved in promoting ESG reporting and CSR. However, the 

main emphasis is following laws and regulations, instead of eco-innovations. This leads to low 

level of eco-innovation. Current level of eco-innovation is not considered a competitive 

advantage or reputational advantage. Analysing the technology status shows that the 

technology for energy transition towards renewables is not yet fully developed.  The IPCC has 

identified that the shipping industry together with the aviation industry is lagging compared 

to other business sectors in the transition towards renewable energy transition (IPCC Working 

group II, 2022). There are methods available that can partly replace fossil fuels with 
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renewables without large technological investments. The Icelandic fisheries have not 

published numerical targets for GHG emissions or circularity. The operational focus is to 

minimize costs and increase profits by working harder at utilizing current business operations. 

Analysing the regulatory environment shows that Icelandic fisheries confirm to laws and 

regulations.  The BAU strategy approach is practical and relates more to working harder than 

working smarter behaviours archetype of SD behaviour.   Therefore, it can be said that the 

Icelandic fishing industry is trapped in the capability trap of working harder and doing more 

of what they are already doing instead of stepping back and work smarter. 

Pursuing the business case for sustainability strategy by investing in eco-innovations 

would on the other hand focus on opportunities to improve underlying processes like 

replacing fuels with renewables instead of focusing on energy efficiency. This is a more long 

term investment because the financial rewards are not immediate, but this would improve 

the underlying processes and capablities of the companies. This strategy would therefore 

reduce the level of risk of  carbon price penalties or fluctuating oil prices in the long run. 

Measurable targets for the triple bottom line would improve the repuation of companies.  

The business case for sustainability, is therefore characterized by working smarter 

behaviour or approach, because it improves the underlying processes and opportunities 

present in the business environment as Repenning  and Sterman et al., 2002 have described. 
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4.3 Dynamic comparison of BAU and business case for sustainability 
System dynamic methods are used to dynamically analyse each strategy choice. The 

strategies are analysed qualitatively using the method of causal loop diagrams (CLDs) and 

quantitatively using SD model simulations. The qualitative analysis provides an indication of 

the quality of the strategy, how it impacts important business factors and how causal 

relationships create dynamics that influences both other factors and the factors themselves. 

It also serves as a building ground for building the simulation model and identify stocks and 

flows. The quantitative analysis focuses on the measurable impact on KPIs and is a result from 

simulating the model.   

To compare the business strategies, BAU and business case for sustainability, Causal loop 

diagrams for each strategy are compared. The number of reinforcing loops and balancing 

loops are analysed for each strategy. It is expected that more loops have more influence. A 

CLD is also created for the business drivers in Icelandic fisheries. The same causal loop 

relationship of business drivers holds for both strategies.  

Reputation has been identified as one of the most important business drivers. Special 

emphasis and analysis are performed to understand the qualitative impact of strategies on 

reputation. This is performed by estimating what variables within the strategic CLD has 

positive effect on any of the 23 reputational factors from the RQ wheel in Figure 2-2. This is 

performed by creating a CLDs for each strategy and evaluate how and if each variable has 

positive effects of any of the 23 RQ factors. This is done to compare the impact from both 

strategies on reputation.  The number of impacts is calculated and compared, it is estimated 

that a strategy with larger number of reputational factor contributions, is more powerful in 

building corporate reputation. This analysis is subjective and performed by the author, the 

aim is to give an estimate for how different strategies or managerial decision have different 

impact on corporate reputation.  
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4.4 Building a System dynamic Model based on Icelandic fishing industry 
The SD model has five main sectors:  Business drivers and eco-innovation, fishing vessels, GHG 

emissions, Operational costs and profits, and Customers. The sectors are connected and 

interact with each other in such a way that investment in eco-innovation is based on profits 

and chosen eco-innovation investment business strategy. The level of eco-innovation 

investment influences reputation in a positive manner and type of fuel is chosen for fishing 

vessels. The fuel for fishing vessels influences directly GHG emissions.  Type of fuel also 

influences operational costs, and so does the eco-innovation investment.  Reputation 

influences customer type, price, and operational costs.  Profits are influenced by operational 

costs and yearly revenue that is determined by the price and the issued fishing quota. The 

level of profits then influences eco-innovation investment.  A simplified structure of the 

model, with its main sectors and connections, showing that the structure is dynamic rather 

than linear is exhibited in Figure 4-1

 

Figure 4-1. A simplified structure of the SD model for the Icelandic fisheries. 

 
Full model documentation is provided in Appendix B, describing all components, 

relationships, and formulas of the model.  A short description of the main stocks and flows 

within the model and the parameters are provided in next section and the structure including 

all the main stocks and flows is provided in Figure 4-2.   
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4.4.1 Main parameters and stocks and flow within the SD model for Icelandic fisheries 
 

The sector for Business drivers and eco-innovation investments 

The stock of Eco-innovation is influenced by investments in eco-innovation. It influences: 

• Risk, that influences other operational costs in a negative way. 

• Reputation that influences price in a positive way, sales productivity in a positive way 

and employee productivity in a positive way.  

• Eco-innovation investments that influence decisions to use renewable energy sources 

in a positive way. 

 

Customers 

Customer base is the stock of all possible customers in the market. From this stock there is a 

flow to either conventional customers or premium customers.  

• The stock of conventional customers are customers that pay „normal“ price 

• The stock of premium customers are customers that pay a „price premium“ for a 

higher quality product.  

• Business drivers influence what type of customers are present at each time and the 

customer base directly influences the yearly sales revenues.  

 

GHG emissions 

Total CO2 emissions is a stock – the flow into this stock comes from two main stocks: 

• Stock of CO2 emissions from fishing vessels, the flow into this stock is the CO2 

emissions from oil burnt by fishing vessels, influenced by the type of fuel used in 

fishing vessels, renewable or oil. 

• Stock of CO2 emissions from Cooling systems, the flow into this stock is from CO2 

emissions from cooling systems.  Influenced by the type of cooling systems, the level 

of eco-innovation influences this choice.  
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Fishing Vessels 

• Stock of renewable ships – the inflow are investments in new ships and outflow is the 

scrap rate of renewable ships.  The influencing factor is the eco-innovation strategy.  

The stock of renewable fishing vessels influences the cost of fuel from renewables.  

• Stock of oil ships – the inflow are investments in new ships and outflow is the scrap 

rate of oil ships.  The influencing factor is the level of eco-innovation.  The stock of oil 

fishing vessels directly influences the cost of fossil fuel and the GHG emissions from 

fishing vessels.  

• Stock of Oil consumption of ships is a co-flow of fishing vessels because the oil 

consumption changes with age of ship, therefore it is modelled as a co-flow that 

changes with age of ship.   

 

Operational and capital costs and profits 

The yearly fishing quota is a balancing factor on yearly revenue. This is a stock distributed by 

government based on the status of the fishing stock.  

• Energy cost is a stock, there are two flows into this stock, rate of renewable energy 

cost and rate of oil costs (non-renewable energy cost), coming from the fishing vessel 

sector.  

• Stock of salaries, the flow into this stock is rate of salaries, influenced by business 

drivers. 

• Stock of other costs, the flow into this stock is the rate of other costs, influenced by 

business drivers. 

• Stock of costs of sales, the flow into this stock is the rate of cost of sales, influenced 

by business drivers. 

• Stock of eco-innovation investments, the flow into this stock is the level of eco-

innovation investments and the total revenue and capabilities to eco-innovate. It is 

influenced by business drivers and yearly revenue. 
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• Yearly costs are the sum of all of the operational costs from, energy cost, salary costs, 

other costs and costs of sales.   

• Profits is the total yearly revenues minus the total yearly costs.  It is influenced by the 

total yearly catch, and total yearly sales from customers.  

 

4.5 Sensitivity analysis and validation of the model 
To test the effectivity of the model sensitivity analysis is performed for the major fixed 

parameters in the model.  The results from sensitivity analysis are in Appendix A and discussed 

in 5.3 results section. Model components and documentation, are described in Appendix B.  
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Figure 4-2. An overview of the system dynamic model based on Icelandic fisheries. It shows the 
major stocks and flows and how they are connected.  
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5 Results and analysis 
The causal relationships determine the behaviour of the whole system, because the outcome 

on one parameter influences the outcome of another, either with positive or negative impact.  

The results are organized in such a way that first the CLDs for business drivers is presented 

with analysis of reinforcing mechanisms between business drivers. Followed by analysis of 

CLDs for each strategy; BAU strategy and the Business case for sustainability strategy and 

evaluation on how the different strategies score towards contribution to reputational factors. 

This is performed in section 5.1. Results from simulation model on different KPIs are 

presented in section 5.2 and section 5.3 presents sensitivity analysis for major parameters 

within the model.   

  
5.1 CLDs for business strategies and business drivers 
To understand how business processes and strategies relate to causal relationships, the first 

step is to map and understand causal relationship within the industry, between strategy, 

business factors, the company and the market.  

 

5.1.1 Business drivers and causal effects 
The basis for the causal relationships for business drivers as described by Abdelkafi & 

Täuscher, 2016 is the foundation for the analysis for the Icelandic fishing industry. Some 

additions and adaptions are performed by the author. Capability to innovate is a central 

driver, it influences all the other business drivers, it causes improved financial performance 

through the 10 reinforcing loops identified the Figure 5-1  Each loop is discussed in this section 

they are named R1 – R10. The relationships that are marked with numbers in Figure 5-1 are 

supported with scientific research listed in Table 5-1 for each connection.   
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Figure 5-1. The Causal Loop Diagram of the business factors for sustainability. The numbers for 
each relationship as referred to in the text. 

 

R1 -Eco-innovation results in higher prices 
The capability to eco-innovate must be supported with financial investments to achieve eco-

innovation. The results on financial performance are non-linear through other business 

drivers except when investing in eco-label, this results in a price premium (5). Higher price 

has positive effect on profits (15), and improves financial performance (17), sustainability 

investment (18) and on the level of eco-innovation (1).  Positive results from this investment 

reinforces further eco-investments. Creating a reinforcing loop mechanism exhibited as R1 in 

Figure 5-1 

 

R2 and R3- Improves material efficiency and energy efficiency 
Eco-innovation result in both energy efficiency improvements (3) and material efficiency 

improvements (2). Both result in cost reductions, that lead to higher profits, better financial 

performance, and positive reinforcement on sustainability investment and eco-innovation 

and closing the loop. In Figure 5-1 these are shown as R2 and R3 Reinforcing loops. 
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R4- Eco-innovation improves reputation 
Eco-innovation has a positive effect on reputation (1) as customers and other stakeholders 

value that the company is investing in improvements for environmental performance. 

Reputation increases customer commitment, satisfaction, word of mouth and customer 

loyalty and improved customer confidence in product claims. This leads to improved sales 

productivity (12) and price premium (14).  That results in lower costs and improved profits. 

Both factors result in better financial performance, and positive reinforcement on 

sustainability investment and eco-innovation. In Figure 5-1 this is shown as the R4 reinforcing 

loop.  

 

R5 Attractiveness as an employer increases employee productivity 
Eco-innovation increases attractiveness as an employer (7) and employee commitment (9), 

this leads to improved employee productivity (13). This results in improved cost reductions 

and better financial performance, and positive reinforcement on eco-innovation investment 

and eco-innovation and closing the loop. In Figure 5-1 this is shown as the R5 reinforcing loop. 

 

R6 Attractiveness as an employer improves reputation and sales productivity 
Attractiveness as an employer, improves employee commitment (9) that improves reputation 

(20).  Improved reputation increases sales productivity and has positive effect on cost 

reduction (13). This has positive effects on profits (16) and improves financial performance 

(17) and reinforces more sustainability investments that increases eco-innovation and closes 

the reinforcing loop. In Figure 5-1 this is shown as the R6 reinforcing loop. 

 

R7 Attractiveness as an employer improves reputation and price premium 
Attractiveness as an employer, improves employee commitment (9) that improves reputation 

(20).  Reputation has positive effect on Price premium (14) through better access to shelfs in 

store and gain access to certain markets. This results in more profits (15), that improve 

financial performance (17) and more sustainability investment (19). This results in more eco-

innovation investments and closing a reinforcing loop. Figure 5-1 this is shown as the R7 

reinforcing loop. 
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R8 Reputation improves reputation 
Reputation and risk reduction all lead to improved employee commitment.  

Eco-innovation has a positive effect on Attractiveness as an employer. Attractiveness as an 

employer has positive influence on employee commitment. Employee commitment has 

positive effect on reputation (20). Improved reputation has positive effect on employer 

attractiveness (8).  Reputation attracts talent (9), and attractive talent improves reputation 

(20), creating a reinforcing loop, within another reinforcing loop. in Figure 5-1 this is shown 

as R8 reinforcing loop.  

 

R9 Risk reduction decreases environmental taxes 
Eco-innovation increases risk reduction (6). Risk reduction influences costs directly by 

preventing taxes or other environmental damages that are prevented through the process of 

eco-innovation and improved environmental performance (10). Cost reduction increases 

profits (16), that improve financial performance (17), that improves sustainability investment 

(18), and eco-innovation (1).  This creates a reinforcing loop mechanism, in Figure 5-1 this is 

shown as R9. 

 

R10 – Risk reduction improves reputation 
Eco-innovation increases risk reduction (6). Risk reduction also directly increases reputation 

(11), that either can lead to higher price (14) or lower cost (12), both increase profits (15 and 

16), and financial performance (17), sustainability investment (18) and eco-innovation (1) that 

closes the loop and creates a reinforcing mechanism exhibited as R10 in Figure 5-1. 

 

R11 – Risk reduction improves employee commitment 
Eco-innovation increases risk reduction (6). Risk reduction increases attractiveness as an 

employer (4), that increases employee commitment (9), This has multiple effects through R6, 

R7, and R8. That results in improved profits, financial performance and sustainability 

investments that closes the loop as a reinforcing mechanism.  In Figure 5-1 this is exhibited 

as R11 reinforcing loop.  
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Table 5-1. The scientific support to the causal relationships created in CLD of business factors. 

The relationship in figure 2.12. Academic support for positive connection 

1. Eco-innovation on reputation Boyd et al., 2010; Roberts & Dowling, 2002 

2. improved material efficiency Ambec & Ambec, 2008 

3. Improved energy efficiency  Ambec & Ambec, 2008 

4. Attractiveness as an employer on 
risk reduction 

H. Dixon-Fowler et al., 2020; H. R. Dixon-Fowler et al., 
2013; Kucharska & Kucharska, 2020 

5.Eco-label on price Asche & Bronnmann, 2017; Roheim et al., 2011 

6.Eco-innovation on risk reduction Ambec & Ambec, 2008 

7.Eco-innovation on attractiveness 
as an employer 

H. Dixon-Fowler et al., 2020; Hur et al., 2021 

8. Eco-innovation increases risk 
reduction 

Hur et al., 2021; Kucharska & Kucharska, 2020 

9.Reputation on attractiveness as 
an employer 

H. Dixon-Fowler et al., 2020; Kucharska & Kucharska, 
2020; McKinsey, 2020 

10.Risk reduction on prevention of 
environmental taxes 

Ambec & Ambec, 2008 

11. Risk reduction on reputation Eberl & Schwaiger, 2005; Roheim et al., 2018 

12. Reputation on sales productivity Ainuddin et al., 2007; Bartikowski & Walsh, 2011; Brønn 
& Brønn, 2005; Eberl & Schwaiger, 2005; Roheim et al., 
2011; Sogn-Grundvåg et al., 2013 

13. Employee commitment on 
employee productivity. 

Ambec & Ambec, 2008 

14. Reputation on price Asche et al., 2021; Asche & Bronnmann, 2017; 
Gunnlaugsson & Valtysson, 2022; Roheim et al., 2011, 
2018; Sogn-Grundvåg et al., 2013 

15. Price on profits. Financial connection, the higher the price the higher the 
total revenue the higher the profits. Because profits = 
Revenue – Costs.  

17. Profits on financial performance Financial connection, the higher the profits the better 
the financial performance 

18. Financial performance on 
sustainability investment 

Financial connection, when the performance of the 
strategy is creating positive results, it reinforces the 
strategy choice. 

19. Sustainability investment and 
eco-innovation – financial 
connection 

Munodawafa & Johl, 2019; Pujari, 2006; Repenning, 
2002; Schaltegger & Synnestvedt, 2002; Valdez-Juárez & 
Castillo-Vergara, 2020 
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5.1.2 CLD for Business-as-usual strategy  
The BAU strategy is described in section 4.2.2. It emphasizes ESG reporting, this is part of a 

CSR strategy and influences transparency, and has positive effect on operational efficiency, 

which has negative effects on operational costs. BAU strategy has positive effect on size of 

new investments in ships, this has a balancing effect on number of fishing vessels, and a 

balancing effect on average catch per ship and a balancing effect on oil consumption. BAU 

strategy also influences investments in energy efficiency, that has positive effect on energy 

efficiency, that leads to lower oil consumption. Lower oil consumption leads to lower 

operational costs for oil and less GHG emission per kg of catch. This results in overall lower 

operational costs, that results in improved financial results and a reinforcing mechanism that 

supports this strategic choice. The CLD for the BAU strategy is exhibited in Figure 5-2 and each 

reinforcing loop and balancing loop is described in this section. A balancing mechanism of the 

ITQ system balances the growth of the system, the Quota B loops described below.  

 

 
Figure 5-2. Causal Loop relationship for business-as-usual strategy for Icelandic fisheries. 
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Vessel size R loop 
A focus in the BAU strategy is to invest in larger vessels to decrease the total number of vessels 

needed to fish the same amount of catch.  This has led to a decrease in total number of vessels 

and overall fewer employees. This has increased the average catch per fishing vessel.  An 

increase in average catch per fishing vessel has balancing influence on oil consumption. This 

results in less oil being consumed and costs less money. Lower cost of fuel results in lower 

total costs. Lower total costs increase profits. Increased profits further reinforce this strategy 

choice.  In Figure 5-2 this loop is exhibited as the Vessel size R loop.  

 

Energy efficiency R loop 
The industry has followed the path of improving energy efficiency of fishing vessels. The more 

technology focus to reduce energy use, the higher the energy efficiency becomes, which 

represents a positive relationship. Increased energy efficiency has balancing effects on oil 

consumption or a negative relationship.  Oil consumption is positively linked to cost of oil, 

that is positively linked to operational costs. Lower operational costs lead to improved 

financial performance and therefore re-enforce this choice of strategy and create a 

reenforcing mechanism that improves energy efficiency. This loop is exhibited in Figure 5-2 

and named Energy efficiency R loop.   

 

GHG emissions R loop 
A decrease in oil consumption, also decreases GHG emissions from the company. This means 

less GHG emission per kg of produce. Less GHG emissions means improved carbon footprint 

of the products from the company. Improved carbon footprint of product means higher 

product quality and improvements in meeting stakeholder demands. This has a negative 

effect on costs because the quality of the product is increased, improving quality may increase 

price, and this increases the profit margin for the product. Negative effect on costs, results in 

more profits. More profits further support this strategic choice and closes the loop. This loop 

is shown as the GHG R loop in Figure 5-2. 
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ESG- R loop 
The ESG strategy influences reputation in a positive way because it improves transparency 

and openness. This decreases operational costs, and has balancing influence on financial 

performance, or improves financial performance and creates a reinforcing loop for the BAU 

strategy. This loop is shown as the ESG R-loop in Figure 5-2.  

 

The limits to growth - Quota B loop 
The fishing quota is determined by a governmental body with an ITQ system. It is calculated 

from the status of the fish population. If the fishing quota is increased this has a positive effect 

on the total catch. More total catch will decrease the density of the fish, that would decrease 

the fishing quota next year. This is a balancing loop that determines the total amount of catch. 

This loop is named Quota B loop in Figure 5-2 and limits the growth of the whole system, 

because total catch is a balancing loop.   

 
 
5.1.3 CLD for Business case for sustainability strategy 
The business case for sustainability strategy builds on the BAU strategy, it works as an addition 

to that strategy, therefore all the loops described in section 5.1.2 are present in the business 

case for sustainability. There are four new loops identified for the business case for 

sustainability strategy. They are renewable energy vessels, employee motivation, material 

efficiency and operational efficiency. The loops are exhibited in Figure 5-3 and described 

below:  



 

79 
 

 
Figure 5-3. A CLD for the Eco-innovation strategy, changing to Eco-innovation leads to additional 
four reinforcing loops that influence operations of the company. 

 
Renewable vessel R loop 
Eco-innovation has a positive influence on renewable energy use of fishing vessels. More 

renewable energy use decreases the GHG emission per catch, this has a positive influence. 

Lower GHG emission decreases carbon footprint, that increases product quality and improves 

meeting stakeholder demand. This increases profit margin, and decreases relative costs, and 

less costs means better financial performance. Better financial performance supports the eco-

innovation strategy and creates a re-enforcing mechanism. In Figure 5-3 the loop is named 

Renewable vessels R loop.  

 

Eco-Innovation material R loop 
With eco-innovation waste management is improved and less waste means increased 

material efficiency. Improved material efficiency increases operational efficiency. Improved 

operational efficiency has negative influence on costs. Lower costs have positive influence on 
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profits, and increasing profits supports the eco-innovation strategy, closing this re-enforcing 

mechanism. In Figure 5-3 this loop is exhibited as Eco-innovation material R loop.  

 

Eco-innovation operational R-loop 
With eco-innovation waste management is improved, this has a positive effect on operational 

management. Better operational management leads to improved operational efficiency that 

has negative/lowering effect on costs. Lower costs lead to higher profits, and higher profits 

support this strategic choice and reinforces the strategy. This is a reinforcing loop. In Figure 

5-3 this is described as the Eco-innovation operational R loop.  

 

Eco-innovation Employee motivation loop 
Eco-innovation leads to more motivated employees. More motivated employees work better, 

and the retention rate is higher, which improves employer attractiveness. Improved employer 

attractiveness has negative influence on costs through lower costs of salaries and turnover 

and improved employee efficiency. Lower costs have positive effects on financial 

performance that has positive effect on this strategic choice and reinforces the strategy 

creating a reinforcing loop. In Figure 5-3 this loop is names eco-innovation employee 

motivation loop. 

 
 
5.1.4 Reputational evaluation from CLD of BAU strategy 
BAU strategy has some aspects of CSR strategy, these impacts reputational factors in a 

positive way. The reputational wheel in Error! Reference source not found. lists all the twenty 

three reputational factors that measure corporate reputation with the RQ method (Fombrun 

et al., 2000) . Each factor is numbered for clarification purpose.  The BAU strategy is estimated 

to contribute to improved reputation through the following contribution factors and strategic 

choices:   CSR strategy has positive effect on No. 20 Clear vision for future and no 14. 

Environmentally responsible. ESG reporting has positive effect on no.11. Open and 

transparent. The Quota system influences no.14. Environmental responsibility so does 

improve energy efficiency and increased average catch per fishing vessel.  A decrease in GHG 

emissions because of energy efficiency improves the quality of the product and this influences 
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no 1. High quality product, no.4. Meets customer needs and no. 3 Stands behind in a positive 

way.  Good financial performance improves reputation through no. 22 Good financial results 

and no.21 Profitable. In total the author estimates that there are eight contributions to 

reputational factors.  

In summary the BAU strategy is expected to influence eight out of the 23 reputational 

factors from the reputational wheel in a positive way with eleven linked contributions no.14 

environmentally responsible is influenced by multiple factors. This is therefore considered to 

be the strongest contributor towards improved reputation from the BAU strategy. 

Reputational factors from four categories are influenced in a positive way; Products, 

governance, performance, and citizenship this is exhibited in Figure 5-4 and Table 5-2. 

 
Figure 5-4. CLD for BAU strategy and how this strategy builds corporate repuation with green 
colour. 

 
5.1.5 Reputational evaluation from CLD of Business case for sustainability strategy 
The business case for sustainability influences all the same reputational factors as the BAU 

strategy because it works as an addition to that strategy. In addition to the eleven connections 

described in previous section, eco-innovation investments influence no. 2 adapts quickly to 

change, no. 18. Appealing leaders, no 14 environmentally responsible. and no. 5 Innovative.  
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Investing in renewable fishing vessels contributes towards no.2 first to market, no.23 strong 

growth prospects, no 5 innovative and no 20 clear visions for future.  Employee motivation 

influences no.16 positive effect on society. Waste management influences no 7 adapts quickly 

to change and no. 5 innovative. Operational efficiency influences no. 17 Well organised. 

Operational management influences no 4. Meets customer needs.  The reputational factors 

with increased impact are Environmentally responsible with six connections, Innovation with 

three, adopts quickly to change with two, clear vision for future with two and meets customer 

needs with two. This increases the reputational impact of these management decisions. The 

reputational factors are from six out of the seven categories in the reputational wheel, 

products, innovation, governance, citizenship, leadership and performance. The only missing 

category is workplace, this is because there is no focus on societal eco-innovations in this 

strategy and this is not part of the analysis. The factors and its contributors are exhibited in 

Figure 5-5 the contributors in blue and the reputational factors in green.  

 
Figure 5-5. CLD for Eco-innovation strategy and the reputational contributors are exhibited in 
green colour influenced. 
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In summary, the Eco-innovation strategy influences most of the reputational factors on the 

reputational wheel or 18 out of the 23 in a positive way with 26 linked contributions, in six 

categories, which are products, governance, performance, leadership, innovation and 

citizenship. The connections are listed in Table 5-2. The repuational contribution from each 

strategy. The repuational factors are listed to the left, and the contributing factor from each 

strategy are listed below the strategy, the BAU strategy in the middle and the business case 

for sustainability to the right.Table 5-2In Error! Reference source not found. the factors 

influenced by BAU strategy are coloured with red, and the factors influenced by the business 

case for sustainability with yellow. 

Comparing the CLDs for BAU strategy and for business case for sustainability as listed in Table 

5-2Table 5-2. The repuational contribution from each strategy. The repuational factors are 

listed to the left, and the contributing factor from each strategy are listed below the strategy, 

the BAU strategy in the middle and the business case for sustainability to the right. and 

summarized in Table 5-3 reveals that more than two times more factors contribute towards 

improving reputation from the business case for sustainability than from the BAU strategy. 

This implies that the business case for sustainability has more positive effect on reputation 

than BAU. 

When the CLDs are analysed, there are three more reinforcing loops working towards 

improved profits in the CLD for business case for sustainability than the BAU strategy. This 

indicates that the strategy for business case for sustainability has more forces that influence 

performance in a positive way.   This should be tested with a system dynamic model.  
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Table 5-2. The repuational contribution from each strategy. The repuational factors are listed to the 
left, and the contributing factor from each strategy are listed below the strategy, the BAU strategy 
in the middle and the business case for sustainability to the right.   

BAU strategy BAU strategy 

 Contribution factor 

Business case for 
sustainability strategy – 
contribution factor 

1 High Quality Meets stakeholder demand Meets stakeholder demand 

2. Value for money  Eco-innovations 

Meets stakeholder demand 

3. Stands behind Meets stakeholder demand Meets stakeholder demand 

4.  Meets customer needs Meets stakeholder demand Meets stakeholder demand 

Meets customer needs 

Operational management 

5. Innovation  Eco-innovations 

Waste management 

Renewable energy vessels 

6. First to market  Renewable energy vessels 

Eco-innovations 

7.  Adapts quickly to change  Waste management 

11. Open and transparent ESG reporting ESG reporting 

14.Environmentally responsible CSR strategy 

Energy efficiency 

Average catch per vessel 

ITQ system 

CSR strategy 

Energy efficiency 

Average catch per vessel 

ITQ system 

Eco-innovations 

Energy efficiency 

Average catch per vessel 

GHG emission 

16. Positive influence on society  Employee motivation 

17. Well organized  Operational efficiency 

18. Appealing leaders  Eco-innovations 

19.Excellent management.   

20. Clear vision for future CSR strategy CSR strategy 

21. Profitable Financial performance Financial performance 

22. Better results than expected Financial performance Financial performance 

23. Strong growth prospects  Renewable energy vessels 
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Table 5-3. Comparison of the number of reputational contributions from the BAU strategy and 
Business case for sustainability strategy. 

 Reputational 
factors 

Reputational  
score 

Reinforcing 
loops 

Balancing 
loops 

BAU strategy 8 11 4 1 

Business case 
for 
sustainability 

18 28 7 1 

 
 
 
 
5.2 Results from system dynamic model 
Results from the SD model for both BAU strategy and business case for sustainability are 

explored. Three different strategies are tested, the BAU strategy with 3% eco-innovation 

investment, a medium business case for sustainability with eco-innovation investment at 6% 

of revenue, and a strong business case for sustainability strategy with eco-innovation 

investment at 13% of revenue. The results for these three strategies are compared and its 

effects on KPIs are shown. In the model the following estimation for business drivers is 

conducted:  

Capability to eco-innovate – is dependent on investments in eco-innovations, the other KPIs 

to compare are: GHG emission, Costs, Employer attractiveness, Sales and margin, Risk and 

Reputation. The results are slightly sensitive to energy prices therefore they are kept the same 

for all strategies. The energy prices in the model are shown in Figure 5-6. 

For all scenarios the same forecast for energy prices is used. This is that the ETS system 

will be implanted to the fishing industry, the start is 2021 and it will take ten years to 

implement. The price development of methanol is based on the medium scenario forecast in 

a paper comparing competitiveness of methanol as a fuel (Helgason et al., 2020). The price 

development of diesel is estimated from energy consumption forecast developed in 2021 by 

Icelandic energy agency (Thorvaldsson et al., 2021)  
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Figure 5-6. The energy price for methanol that represents renewable energy price in the study, ETS 
tax is added to the basic price of oil Forecast is based on estimate from National Energy Authority 
(Thorvaldsson et al., 2021) 

 
 

 

a) b) c) 

 
   

Figure 5-7. Results from simulation model, GHG emissions dependent on strategy, a) BAU strategy, 
b) Medium business case for sustainability and c)Strong business case for sustainability. 

 
5.2.1 GHG emissions 
To stay within the commitments of the Paris agreement targets of 55%, strong eco innovation 

strategy must be followed. If medium business case for sustainability strategy is followed, 

then there is a gap of 150 thousand tons of GHG emissions. If low eco-innovation strategy is 

followed the gap is larger, or 220 thousand tons CO2. This is exhibited in Figure 5-7.  
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a) b) c) 

 
 

  

Figure 5-8. Results from simulation model, oil use per ton of catch dependent on strategy, a) BAU 
strategy, b) Medium business case for sustainability and c) Strong business case for sustainability. 

 
5.2.2 Oil use per ton of catch 
For low eco-innovation the oil use per ton of catch will continue to decrease, in 2041 the ratio 

is 0.1.  For the medium scenario the oil use per ton of catch decreases faster and the ratio of 

0.1 is caught in 2037.  For the Strong business case for sustainability, the change is faster and 

0.1 ration is reached around 2030. This is exhibited in Figure 5-8. 

 

 

 

a) b) c) 

 
  

Figure 5-9. Results from simulation model, sales to premium customers dependent on strategy, a) 
BAU strategy, b) Medium business case for sustainability and c) Strong business case for 
sustainability. 

 
5.2.3 Sales effectiveness 
When BAU strategy is followed there are no premium customers available, and the sales is 

100% to conventional customers. For the medium strategy the number of premium 

customers increases, and majority of customers are premium customers in 2040. There is no 
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difference in performance between medium and Strong business case for sustainability 

strategy for this performance. This is exhibited in Figure 5-9. 

 

a) b) c) 

 
   

Figure 5-10. Results from simulation model, GHG emission on yearly costs and revenues dependent 
on strategy, a) BAU strategy, b) Medium business case for sustainability and c)Strong business case 
for sustainability. 

 

5.2.4 Revenues and operational costs 
For the BAU strategy the yearly revenues exceed the yearly cost rate, and Revenue of 200 

thousand million is reached in the year 2052 and the cost rate stays constant, meaning that 

the gap between costs and revenue is increasing, meaning that profits are increasing. For the 

medium strategy the yearly revenue exceeds the yearly cost rate the whole time, the 200 

thousand million is reached quicker than in BAU or in the year 2042 and in 2060 the total 

revenue is expected to be 236 thousand ISK million. The profits are increasing at a faster rate 

than BAU.  For the Strong business case for sustainability strategy the costs exceed the 

revenues for the first two years, the revenue grows to 200 thousand in 2042, and the total 

revenue at the end of the period is 238 thousand ISK million. This is exhibited in Figure 5-10. 

 

a) b) c) 
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. 

 

  

Figure 5-11. Results from simulation model, yearly profits dependent on strategy, a) BAU strategy, 
b) Medium business case for sustainability and c) Strong business case for sustainability.  

 

5.2.5 Profits 
For the BAU strategy the yearly increase from 14 thousand a year to 74 thousand a year over 

the whole period, accumulated profits for the whole period are 1.47 M. For the medium 

business case for sustainability strategy the profits grow from 2 thousand to 81 thousand over 

the same period, the accumulated profit for the whole period is 1.62 M. For the Strong 

business case for sustainability strategy there is a negative profit for the first three years of 5 

thousand a year, and it increases to 69 thousand a year, the accumulated profit for the whole 

period is 1.18 M. This is exhibited in Figure 5-11. 

 

a) b) c) 

 
   

Figure 5-12. Results from simulation model, type of ships dependent on strategy, a) BAU strategy, 
b) Medium business case for sustainability and c) Strong business case for sustainability. 

 
When the BAU strategy is applied there is no investment in renewable ships for the next 10 

years. For the medium strategy the first renewable ships appear in 2040 at the end of the 

period the fraction is 3%, for the deep strategy the first renewable ship is ordered in 2025. 
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The total fraction of renewable ships is 10% at the end of the period. This is exhibited in Figure 

5-12. 

 

 

 

 

 

 

a) b) c) 

  
 

 

Figure 5-13. . Results from simulation model, energy costs dependent on strategy, a) BAU strategy, 
b) Medium business case for sustainability and c) Strong business case for sustainability. 

 
5.2.6 Energy costs 
For the BAU strategy the operational costs for energy are the same as the oil costs. The costs 

are expected to decrease from the level of 28 thousand a year and go down to 24 thousand 

at the end of the period.  For medium business case for sustainability strategy the total energy 

costs are expected to come from both renewable energy and from oil, the total costs will 

decrease from 27 to a level of 22 thousand a year at the end of the period. For the Strong 

business case for sustainability strategy the costs are expected to go down from 27 thousand 

a year to 19 thousand a year at the end of the period. The cost for methanol fuel is expected 

to rise until 2030-2035 and start to decrease after 2035. This is exhibited in Figure 5-13. 

 

a) b) c) 
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Figure 5-14. Results from simulation model, reputation dependent on strategy, a) BAU strategy, b) 
Medium business case for sustainability and c) Strong business case for sustainability. 

 
5.2.7 Reputation 
When BAU strategy is followed, this is not expected to influence reputation. This strategy is 

enough to keep the reputation at the same level. If the medium business case for 

sustainability strategy is followed the reputation is expected to rise in the coming five years 

and reach a level 20% higher than normal. For the Strong business case for sustainability 

strategy the reputation is higher or 1.24 after 5 years and reaches equilibrium at that level. 

This is exhibited in Figure 5-14. 

 

5.2.8 Level of eco-innovation and profits 
When the level of eco-innovation is graphed against profits as is done in Figure 5-15 and  

Figure 6-1. 
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Figure 5-15. The influence of level of eco-innovation investments on profits.  

 

The shape of the curve is inverted U shape. This means that at low level of eco-innovation 

investments any additional investment in eco-innovation yields more profits than the actual 

investment. This relationship holds until a certain roof is reached, and then the payoff 

decreases with increasing level of eco-innovation investments.  

Comparing the BAU strategy to the business case for sustainability strategy using CLDs, 

shows that there eight re-enforcing mechanisms pulling towards improved profits and 

improved reputation, within the CLD for business case for sustainability than compared to 

five for the BAU strategy.  When evaluation of reputational contribution is added to the CLD, 

it is clear how the business case for sustainability strategy is a stronger strategy to improve 

reputation than the BAU strategy. The score for the business case for sustainability is 24 

reputational factors compared to a score of nine reputational factors from the BAU strategy. 

This suggests that there are stronger forces within the structure of the business case for 

sustainability that pull towards profitability and improved environmental performance when 

compared to the BAU strategy. 

Structural analysis shows that the benefits of eco-innovation investments come through 

the effect of business drivers. The CLD for business drivers exhibits that they also hold 

multiple reinforcing forces explained in section Error! Reference source not found..or in 
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other words, the business drivers influence each other, and they also contain reinforcing 

mechanisms, this is discussed in detail in the thesis and the limits of the pull are identified. 

This means that the structure of eco-innovation investments supports a pull towards 

improved environmental performance and financial performance.  

There are however limits to this growth, both from balancing mechanisms and forces that 

stop this development.  Results from model simulation show that increasing the level of eco-

innovation increases the returns on investments until a certain roof is reached, this is referred 

to as the medium business case for sustainability strategy. When pursuing the Strong business 

case for sustainability strategy, the environmental performance is improved, but the financial 

performance is weaker. This is because there are balancing mechanisms within the system. A 

major balancing mechanism is the amount of available catch from the ITQ system, limiting 

the amount of product the industry can sell each year, this limits the overall growth of the 

system. There are multiple reinforcing mechanisms between business drivers. These 

reinforcing connections of business drivers are the reason behind increased benefits of eco-

innovation and improved financial performance. Each business driver on the other hand has 

limits to growth, when the limits are reached the benefits stop. For example, the employer 

only needs a certain number of people, so employee attractiveness does not yield endless 

benefits. Reputation has limited effect, the price increase is limited to an interval, and there 

is always need for marketing and distribution in a competitive market. Risk reduction has 

limits, there are risks that cannot be avoided like the acidity of the oceans that all the 

companies share equally. Costs reduction has its limits because employees and equipment 

are needed to run operations.  

5.3 Sensitivity analysis of model parameters 
Sensitivity analysis was performed on the model and results are exhibited in Appendix A. A 

summary of the results is provided in this section, the parameters are grouped in three 

groups. The parameters that the model is highly sensitive. These are parameters that change 

the outcome of the model in significant manner.  Parameters that the model is mildly sensitive 

change the outcome of the model only slightly, by a few percentages, but not enough to make 

a significant impact and parameters which are not sensitive.  

 



 

94 
 

Highly sensitive parameters within the model 

• The model is highly sensitive to the level of eco-innovation; it changes the results on 

carbon emission, profits, and many other parameters.  

• The model is sensitive to the Renewal rate of fishing vessels, it influences carbon 

emissions. 

• The model is highly sensitive to additional carbon tax and ETC price it influences the 

level of CO2 emission, costs, and profits.  

 

Mildly sensitive parameters within the model 

The model is mildly sensitive to Energy efficiency of fishing vessels.  

The model is mildly sensitive to Graphical functions, there are 5 graphical functions:  

• Effect of eco-innovation on renewable energy choices 

• Effect of eco-innovation on vessel energy choices  

• Risk reduction effect on operational costs 

• SP reputation effect on cost of sales 

• SP Reputation effect on employee costs 

The graphical functions all share the same structure, estimated from the business drivers. If 

the graphical functions are steeper this has positive effect on KPIs, but it will not change 

model behaviour as shown in Figure 9-8. When the graphical functions are less steep this does 

not influence the KPIs as shown in Figure 9-9. This indicates that for each case the graphical 

functions should be adjusted based on testing from the market.  

• The model is mildly sensitive to the price of Renewable energy.  

• The model is mildly sensitive to price of oil in 2020. 

 

Non-sensitive parameters within the model 

• Time delays do not influence the model behaviour. 

• Cost of maximinning customers and losing customers does not influence.  
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• Rate of losing customers does not influence the model behaviour.  
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6 Discussions  
The objective of the thesis is to answer two main research questions, the first question being:  

What is the business case for Icelandic fisheries to reduce GHG emission? With three 

underlying implication questions: a)  What managerial actions are needed to implement the 

business case for sustainability in Icelandic fisheries?  B) What are the measurable positive 

effects on KPIs for Icelandic fisheries? And c) What characterizes the decision-making process 

of GHG mitigation in Icelandic fisheries? 

The thesis answers the first research question by analysing the strategy of the Icelandic 

fishing industry, named the BAU strategy. The results of analysing the BAU strategy is that it 

is characterized with behaviour of working harder and caught up in the capability trap as 

described by Repenning and Sterman, 2002 when making strategic decisions to improve 

environmental performance. The decision-making process of the business case for 

sustainability, on the other hand is characterised as working smarter decision-making 

behaviour. This is because it focuses on improving the capabilities of processes using eco-

innovations instead of increasing the level of effort.  

The business case for sustainability in Icelandic fishing industry follows the description by 

Schaltegger et al., 2012b. Framework based on a review and classification of eco-innovations 

by (Hazarika & Zhang, 2019)  is created and utilized to analyse opportunities to eco-innovate 

and reduce GHG emissions. The BAU strategy and the business case for sustainability strategy 

are qualitatively tested and compared using CLDs. The CLDs are compared by counting the 

number of reinforcing loops for each strategy, and the number of reputational contributions. 

The business case for sustainability has three more re-enforcing loops towards improved 

financial performance and fifteen more reputational contributions, compared to the BAU 

strategy.  Qualitative assessment suggests that the business case for sustainability strategy is 

more powerful in delivering environmental and financial results.  

When the model is simulated and tested, the results show that the level of eco-innovation 

has great impact on KPIs. With increased amount of eco-innovation, the relationship has 

positive measurable effects on key performance indicators like increased profits, decreased 

GHG emissions (equal to improved environmental performance), increased fraction of 

renewable energy consumption and improved reputation, as eco-innovation increases the 
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profits peak and flattens out and starts to decline, while environmental performance 

continues to improve with increased investments in eco-innovations.  Quantitative results 

support that on certain level of eco-innovation investments, the profitability increases. 

The business case for sustainability strategy is both technically and socially feasible, it is 

dependent on the management in Icelandic fisheries companies to choose which strategy is 

followed. To operationalize the new strategy, however, business goals and targets must be 

implemented and adapted by management.  

 

Figure 6-1. The relationship between eco-innovation investment, environmental performance, and 
financial performance. 

The second research question is what is the relationship between eco-innovation 

investment and financial performance within the Icelandic fishing industry?  This question is 

answered by simulating the model. The results from the model simulation for different levels 

of eco-innovation investment and its impact on profits, results in an inverted U shape curve.  

When eco-innovation investment is increased the profitability of the organisations also 

increases. This behaviour continues until a roof is reached, after the roof is reached every 

additional investment in eco-innovation results in decreasing profits. At the top of the U-

curve, optimal performance is reached where there is a balance between environmental 

performance and financial performance, this is the space for the Business case for 
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sustainability is exhibited in Figure 6-1. When the investment in eco-innovation is low the 

environmental performance is suffering, and when the investment in eco-innovation is high 

financial performance declines. This aligns with the reformist view, that the relationship 

between financial performance and environmental performance can be described as an 

inverted U-shaped curve (Wagner, 2003). This also supports the view from the IPPC working 

group III, in the sixth assessment to climate change adaptations, that claims that focused eco-

innovation investments now yield longer term financial profits (IPCC Working group III, 2022). 

The newest McKinsey report confirms that companies are facing resource constraints for 

their business models and there is a need for new idea generation, minimize resource 

intensive processes, and to turn waste into raw materials and becoming more circular 

(McKinsey, 2021). The challenge of sustainable future is to stay economically profitable while 

tackling the constraints of depleting resources and demand for more circular economy, by 

generating new ideas to maximize social and environmental benefits. The business case for 

sustainability strategy, is a mean for the Icelandic fishing industry to tackle this challenge. 

Sometimes the economic gains are low at the start but will increase in the future (Ambec & 

Ambec, 2008). The theory of the capability trap  (Repenning John D Sterman et al., 2002) 

explains the structural reason for this delay. The rewards of improving a process by working 

smarter is delayed while the rewards of working harder are immediate. The result from the 

study supports the theory that business case for sustainability does just not happen, it must 

be created and carefully manged as Schaltegger et al., 2012 have emphasized.   

 

6.1.1 Strengths and limitations of the analysis and future research  
The main advantages of using SD methods are that it is suitable to study non-linear 

behaviours and relationships (Richardson, 2011b; Sterman, 1994, 2000b), as is the case in this 

study.  When exploring system dynamics perspective to develop business models for 

sustainability Cozenz & Noto listed the main advantages and disadvantages in using SD 

methodology. (Cosenz & Noto, 2018). The main advantages according to the study is that SD 

models can interpret non-linear causal relationships and connections. It can reframe the 

business boundaries and can identify both internal and external resources within the same 

system. It can align different interests and integrate sustainability in in its three distinct forms. 
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It can also be utilized to test out parameters and its effect.  This applies to this study, in 

addition this study also qualitatively compares business strategic impact on reputation using 

CLDs.  The causal relationships can act as a quick test to test out different strategies. A 

summary of the aim of the study and the advantages of using SD model and eco-innovation 

are summarized in Table 6-1. 

 

Table 6-1. The aim of the study and main advantages of using SD methodology to explore eco-
innovations  

Aim of the study Advantages of SD model and eco-innovation 

Establish a business case for 

sustainability 

Explores status at different levels from all angles. 

Identifies dynamic relationships between strategic variables. 

Enables new strategic formation by including different 

combinations of eco-innovations.  

Test and compare the effects on 

KPIs from BAU strategy and 

business case for sustainability. 

Provides quantitative results simultaneously for all KPIs. 

Provides a method to adjust and test different parameters and 

strategies, like level of investment and price of fuel on the KPIs. 

Identify the decision-making 

process within the Icelandic 

fishing industry.  

Exploring causal relationships to create the model reveals the 

decision-making process within the fishing industry.  

Explore and compare strategies 

and its influence on business 

drivers like Reputational factors. 

Provides a method to qualitatively analyse the effect of different 

strategies on reputation. Identifies that the BAU strategy has 

fewer reinforcing loops than the business case for sustainability. 

Provides framework to test impact of reputational factors on 

strategy. 

 

Limitations of this study is that the methodology is of high complexity, special knowledge 

is needed to create system dynamic models and practice is needed to create causal loop 

diagrams and specialized software is needed to run the model.  The model is sensitive to some 

parameters, and this can limit the use of the model on one hand, and on the other hand it 

shows what parameters are most important to control. The model is naturally based on only 
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the parameters within the model. Delays identified within the model were not measured 

sensitive, but other unidentified delays could change the outcome from the models (Mollona, 

2008).  The model is based on parameters and assumptions by the author and the model has 

not been calibrated and validated or tested by others, which is of course a limitation. Finally, 

all models are imperfect representation of reality and because they are based on 

assumptions, validity is based on how these assumptions are met (Sterman, 2000b).  

The foundations of this thesis builds on the academic contribution from research on 

business models (Teece, 2010) and sustainable business models (N. Bocken et al., 2019; Joyce 

& Paquin, 2016; Schaltegger et al., 2012). Strategic choices and activities are chosen by 

Building on the theories of eco-innovation (Hazarika & Zhang, 2019) and Repuation (Fombrun 

et al., 2000; Gardberg & Fombrun, 2002). The dynamic causal relationships of business drivers 

and innovation capabilities described by (Abdelkafi & Täuscher, 2016; Mollona, 2008) and the 

description of the triple bottom line and the causal relationships of value creation, value 

capture, value delivery and profits described by  (Cosenz et al., 2020) creates the basis to build 

the business case for sustainability for Icelandic fisheries and populate the parameters with 

data from the industry using the case study method. The results is  a model that simulates the 

Icelandic fishing industry. The simulation model creates a laboratory to test out different eco-

innovation strategies and measure its quantitaive  effect on selected KPIs, without risking  

company money or time. This is the main contribution of this thesis.   The framework 

presented in Figure 2-1 and adapted in Figure 3-1. can possibly be used as a framework to 

populate a SD model for business case for sustainability in different industries and companies. 

This needs further research, though, to verify that the same methods can be followed for 

other industries.  Further, Johnson & Schaltegger, 2016b have identified that one of the main 

barriers for companies to implement a sustainability strategy is lack of awareness and 

perceived benefits. The business case for sustainability helps to address this issue.  

 

 

  



 

101 
 

7 Conclusions 
 
This thesis was set out to establish a business case for sustainability for Icelandic fisheries to 

reduce GHG emissions and understand the dynamic relationship between eco-innovation 

investment and financial performance. This is achieved by analysing the business 

environment and the business structure utilizing methods of system dynamics to explore eco-

innovations. The result from the thesis clearly shows that increasing the level of eco-

innovation investments supports financial performance up to a certain roof. The optimal is 

reached at a rate of 12% of total revenue and simultaneously change the business strategy 

towards eco-innovations, which results in both significantly improved financial performance 

and environmental performance.  The relationship between level of investment in eco-

innovation and financial performance is described as an inverted U-shape curve. The business 

case for sustainability is present at the top of the curve. Before the top of the curve is reached 

environmental performance is suffering and after the top of the curve is reached, financial 

performance is suffering.  

The methods followed in this research are an important contribution to the science of 

establishing business case for sustainability, providing a mechanism to quantify and measure 

eco-innovation investments on selected KPIs. Furthermore, it provides a framework to 

identify and analyse eco-innovations. The framework is created in Figure 2-1 as a general 

framework and in Figure 3-1 it is adapted for the Icelandic fishing industry. In summary the 

methods in this thesis, 1) Provide a framework for companies and researchers to use when 

evaluating strategies for eco-innovations on macro, meso and micro level. 2) It combines 

analysis of reputation and performance in a novel way using CLDs and RQ wheel that can be 

beneficial when studying different business strategies. and 3) It uses SD model to quantify the 

effect of one strategy compared to another. The advantage of using a SD model is that the 

business case for sustainability is composed of many different actions that interact and 

depend on each other, and the simulation model allows a dynamic analysis using real data 

obtaining quantitative results, instead of static analysis and qualitative results. The business 

case for sustainability in Icelandic fisheries can be described as a method to refrain from being 

trapped in the capability trap that many organisations are caught up in. The thesis establishes 

a method and guidance to work smarter, instead of working harder. 
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Its academic contribution is that it provides a framework to test different sustainability 

strategies and receive not only qualitative data but also quantitative data. The practical 

contribution of the study is clear and important. It builds a strong business case for 

sustainability in the Icelandic fishing industry, by highlighting that increased investment and 

strategic focus on sustainability, increases financial performance and helps to bridge the gap 

between strategy and implementation. The study provides a strong argument for Icelandic 

fisheries to focus on and invest in sustainability to enhance profits and strengthen 

competitive advantage and reduce risk and it provides measurable benefits and 

recommendations for actions. It simultaneously creates an opportunity for Icelandic fishing 

industry to be at the forefront of the revolution towards renewable energy in marine based 

operations, and build competitive advantage, reduce risk of environmental taxes, fines, or 

other environmental damages, and improve the reputation for the Icelandic fishing industry.   

The study also has a very practical importance for the Icelandic government, because the 

Icelandic fishing industry is important for the Icelandic economy. The Icelandic government 

should encourage and support eco-innovations within the industry because this will improve 

overall profitability and improve environmental performance.  

It should be kept in mind, that the business case for sustainability for the Icelandic fishing 

industry is a model for the whole industry, the exact level of eco-innovation within that model 

is between 13-15% of eco-innovation investment.  This is the average for the industry, the 

exact investment amount for an individual company is not estimated, neither is the model 

calibrated for single companies. Also, the model is never better than the estimates and its 

projections, this is the main limitations of the study.   

For future research it would be interesting to develop the model more towards the exact 

data of the industry and fully calibrate and validate the model for a single company, allowing 

a testing ground for a single company to test the level of eco-innovation and its impact on 

KPIs.   This would enable each company to calculate its exact level of eco-innovation 

performance and investment. In future research It would also be interesting to test if the 

model and methodology can be applied to other industries and countries and to test if the 

level of eco-innovation investment is comparable in other industries.  It would also be 

interesting to see if the roof can be moved or extended and what factors are important in 
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that respect. The study explores the effect of eco-innovations on GHG emissions, future 

research could develop a module within the model including social contribution, this would 

provide a model for all the three pillars of sustainability, economic, social, and environmental.  

The thesis focuses on GHG emissions and reputation, future research projects could also 

explore other business drivers more thoroughly especially: Risk, Attractiveness as an 

employer, and Capability to innovate would be interesting.  
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9 Appendix A. Sensitivity analysis for model parameters 
Based on the parameters from the model, the external parameters that are at fixed value in 

the model are tested.   

 
Eco-innovation investments 
 

 
Figure 9-1. Sensitivity of the model to the parameter eco-innovation investment on KPIs. 

 
The model is highly sensitive to the level of eco-innovation investments as is shown in Figure 

9-1, based on the level of eco-innovation investments the KPIs are influenced, this has been 

discussed in the thesis and eco-innovation is a major component.  
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Renewal rate factor 
It was identified in the analysis that one of the drivers of improved efficiency of oil use, is that 

the number of fishing vessels is decreasing. Meaning that not all vessels are replaced. The 

level of replacement when calculated statistically for the past 20 years it is 70%. Therefore, 

the rate of replacement in the model is set at 70%, however if this parameter changes this 

might influence the outcome on KPI. Testing from 100% to 50& obtains the result shown in 

Figure 9-2.   

 
Figure 9-2. The effect of replacement fraction of fishing vessels on KPIs in the model. 
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Average energy efficiency of new ships 
In the analysis average energy efficiency was identified as a driving force for improving energy 

efficiency. In the model this factor is estimated as 0.17 kg tons oil/vessel. When parameters 

from 0.14 – 0.20 kg tons oil per ship are tested as shown in Figure 9-3, this has some influence 

on CO2 emission and yearly profits but does not influence reputation or renewal rate of ships. 

 
Figure 9-3.  Effect of changing average energy use for new ships on model. 
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Time delays and sensitivity of model 
The model is not very sensitive to time delays,  sensitive to change the time of implementation 

delay of eco-innovations, when tested from 0-4 years the results from Figure 9-4 and Figure 

9-5 shows that the this has no major effect on KPIs. 

 

 
Figure 9-4. Changing the level of implementation delay does not influence KPIs in the model. 
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Time delays 
Time to change reputation is the model is set at 3 years, when tested from 1-5 years this does 

not impact KPIs in  

 

 
Figure 9-5. The time to form reputation does not have much impact on KPIs in the model. 
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The cost of maintaining customers 
Fraction of losing conventional customers 0.01 – 0.5. Figure 9-6shows that this does not 

influence major parameters of the model if other parameters are kept at constant. 

 

 
Figure 9-6. The fraction of lost customers every year. 
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Rate of losing premium customers 0.05 – 0.4. Figure 9-7 shows that this does not influence 

major parameters of the model if other parameters are kept at constant 

 

 
Figure 9-7. The effect of changing the loose rate of premium customers on KPI 
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Sensitivity analysis of graphical functions 
 
There are some graphical functions within the model these are:  

 Effect of eco-innovation on renewable energy choices 

 Effect of eco-innovation on vessel energy choices 

 Effect of eco-innovation on  

 Risk reduction effect on operational costs 

 SP reputation effect on cost of sales 

 SP Reputation effect on employee costs 

 

The graphical functions that all share the same structure, show the same behaviour. The 

effect in the graphical functions is estimated as very mild. If they change this will have some 

influence on the model, but it will not change model behaviours.  If the graphical functions 

are steeper this will influence the KPIs as shown in Figure 9-8, but when the graphical 

functions are less steep this does not influence the KPIs as shown in Figure 9-9. This indicates 

that for each case the graphical functions should be adjusted based on some testing from the 

market.  
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Figure 9-8. Graphical functions are steeper Figure 9-8 
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Figure 9-9. Making graphical functions less steep does not influence KPIs 
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10 Appendix B. Model components and documentation 
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11 Appendix C. Modelling the capability trap. 
 
Usually, organisations have limited resources. Increasing the pressure to work harder, usually 

decreases the amount of time available to spend on working smarter.  Workers tend to spend 

more time working and less time on breaks, or other leisure activities under time pressure.  

There is however a limit for this time extra spent from each person and after a while there is 

simply no more time to be added. Figure 11-1 demonstrates the two additional loops 

influencing the equilibrium.  First it is the R1 reinvestment loop. This loop is not a balancing 

loop like B1 and B2, it is a reinforcing loop and reinforces the behaviour previously noted, if 

the capabilities are increasing, they will continue to increase, and if they are decreasing, they 

continue to decrease.   For example, if a manager´s response to a performance gap is to 

increase the work pressure by increasing the amount of time employees need to spend 

working, this will usually cut the time spent on improvements. Capabilities will start to erode. 

The erosion of capabilities will cause decreasing performance that increases the performance 

gap, that increases the pressure to work more. This becomes a vicious cycle where capabilities 

erode, and workers work harder. It is described in Figure 11-1 as the R1 reinvestment loop.  
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Figure 11-1. The Reinvestment reinforcing loop and the shortcut Balancing loop. Model is adapted 
from(Lyneis & Sterman, 2016) 

 

On the other hand, if a company invests in improving its capabilities, the capabilities will 

improve and this will close the performance gap, and this will give employees more time to 

further improve and create a virtuous cycle of improvement. The reinvestment loop describes 

when temporarily one option is chosen at the expense of another, this behaviour is reinforced 

and becomes dominant. In real life organisations rarely behave according to the virtuous 

cycle, even though improvement programs are successful organisations most of the time 

revert to cut back on costs and follow the vicious cycle of over working instead of the virtuous 

cycle of improvement.  

 

B3 shortcut loop 
To understand why this happens the final link must be added to the model in Figure 11-1. 

Cutting investment in maintenance and improvements of capabilities leads to an erosion in 
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immediately. For example, by stopping to document a process, will not hurt short term 

performance, the damage is delayed until new people are expected to follow the same 

procedures. When pressure to work harder increases, overworked people spend less time 

improving and maintaining capabilities. In Figure 11-1 we draw this as the B3 short cut loop.  

To capture the illusion that improved performance and throughput comes from cutting 

corners instead of following standard procedures and invest time improving the process. The 

temptation for shortcuts is high because they give immediate rewards, and the costs are 

delayed. Only later when the equipment has not been serviced for a long time the costs 

become apparent. 

 

Dynamics of the capability trap 
Illustrating the dynamics of the Theory of capability trap is done by Simulating the model 

exhibited in Figure 11-1, a hypothetical process starting from the same equilibrium to 

investigate the response of working harder or working smarter.  If too little time spent on 

improvement is chosen as a strategy, the capabilities erode. And if enough time is spent on 

investment in capabilities the capabilities increase leading to better performance.  

This same phenomenon can also be applied to personal performance. When the pressure 

to work more is increased, this will automatically or accidentally decrease the actual time 

spent on improvement and maintenance. Taking a personal view on this, one can for example 

imagine a person writing her thesis, the pressure is high to deliver the thesis before the 

deadline, when the deadline approaches the person will feel the pressure to work more hours 

and working more hours on the thesis cuts the hours the person has available for other 

activities that help the person to perform, like eating well and sleeping well. The person might 

also start to cut corners and stop documenting literature and other important activities to 

write a thesis. Increasing the time writing and decreasing the efficiency will lead to further 

reduction in efficiency and cause the person to become even less productive. 
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12 Appendix D. Ecolabels in fisheries 
• International eco-labels for the fishing industry 

The main initiatives internationally for the fishing industry are the Marine Stewardship council 

focuses on sustainable fishing. Environmental accreditation like ISO 14000 and science-based 

targets for climate change. There are many different eco-labels in different markets, these 

are discussed briefly.  

•  Marine Stewardship Council (MSC) 
An international initiative that study fisheries and provides guidance for fisheries to improve 

performance. The focus is on Sustainable fish stock, minimizing environmental impact and 

effective fisheries management. Fisheries companies can obtain a certification from a process 

that is robust, transparent and credible. The MSC started in 1997, and 14% of marine catch 

has been certified to the MSC standards. More than 46.200 sites have been certified to sell 

food from MSC (Marine Stewardship Council, 2022) .  

• Science based targets initiative in international fisheries 
In January 2020, eight companies in the animal food industry have approved targets, and 

eight are in the process of commitment, in total sixteen companies have made this 

commitment. Four out of the eight companies with approved targets are companies from 

Norway, which is the main competitor of Iceland fishing in the same seas.  Norwegian fishing 

companies seem to be taking the lead in science-based targeting, and this can be seen as a 

threat to the Icelandic fishing industry.  

• ISO 14000 Environmental management standard 
ISO 14000 is an international accredited and accepted standards for companies for 

environmental management.  

• Other ecolabels in Europe that certify fisheries 
(https://www.ecolabelindex.com/ecolabels/?st=subject=fisheries;region=europe):   

Best Aquaculture Practices (BAP Certified), developed by the global Aquaculture Alliance.  

Carbon Reduction Label. – Focus on carbon footprint of the product.  

Dolphin Safe / Dolphin Friendly – The Earth Island institute. 

Fair for Life – Complements fair trade certification.  

Millieukeur: The Dutch environmental quality label. 
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Naturland e.V. – Organic agriculture for farmers in 50 countries. 

Soil association Organic standards. – Organic certification for farmers in different 

countries.  

ÖkoPLUS – Is for climate neutrality.  

Ö-label:Norway. Safeguards Norway´s organic future.  
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13 Appendix E Overview of renewable energy types 
 

Below each renewable energy type is discussed and its implications for the Icelandic fishing 

industry:  

Marine gas oil (MGO) – Is the conventional energy source, requires internal combustion 

engine. A simple way to reduce GHG emissions is blending of alcohols to MGO, with 

implementation of laws from 40/2013, blending of fossil fuels and alcohols started. It is 

estimated that the percentage of alcohols could reach around 17.5% in 2030, resulting in 

reductions in GHG emissions (Davíðsdóttir, 2017, skýrsla um loftslagsmál). 

The following fuels can be replaced without expensive adaptations of engines:  

Biodiesel/HVO (Bio MGO) – An alternative for MGO produced from plant oil, can be utilized 

by all ships using MGO without modifications. 

e-MGO – An alternative for MGO produced with renewable energy, can be utilized by all ships 

using MGO without modifications. 

Battery-electric/Electricity – A battery on board that is charged from grid (fuel cells). Many 

times, a combination and on-board tank system.  

The following choices need investments in for adapting engine or new vessels:  

e-Hydrogen – Internal combustion engine, (ICE) the gas can be stored in liquid form, in 

separate tanks. It is expected that commercial use could start in 2029 using ICE, and in 2032 

using fuel cells.  

e-Ammonia – Internal combustion engine (ICE). The gas is stored in liquid form, in separate 

tanks. It is expected that ICE types might be commercially available from 2025 and the fuel 

cell option in 2030. 

e-Methanol – Internal combustion engine (ICE). The gas is stored in liquid form, in separate 

tanks. It is expected that commercial application using (ICE) could start in 2023 and fuel cell 

option in 2030.  

 
 


