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Abstract 

The aspects of sustainability have over the last years become an increasingly 

important topic in the business world. In project management the relevance of 

sustainability has received attention as well, with a growing number of researchers 

addressing the link between sustainability and project management. In the 

construction industry the incorporation of sustainability is of importance as well, 

as these projects has long lasting effects on both the society and the environment. 

The goal of the study is to identify how sustainability is considered next to the 

standard project constraints of time, cost, quality and risk, and if this changes 

throughout the project chain. A qualitative single-case study was conducted on a 

complex railway megaproject in Sweden, utilizing the Q-methodology. The results 

revealed that the social and economic aspects of sustainability was well established 

throughout the project chain, however, not generally considered a part of 

sustainability. The environmental aspect was underrepresented throughout the 

project chain compared to the triple constrain and risk. Finally, the results revealed 

three distinct perspectives regarding the prioritization between sustainability, time, 

cost, quality and risk. These three perspectives could each be described as “Risk 

avert actors with a strong focus on the iron triangle”, “Holistic actors with a clear 

sustainability consideration” and lastly “Team building actors with a heavy focus 

on contract fulfillment”. 
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Sammanfattning 

De tre dimensionerna av hållbarhet har under de senaste åren blivit en allt viktigare 

fråga inom näringslivet. Relevansen av att inkorporera hållbarhet i projekthantering 

och projektledning har blivit uppmärksammat av flertalet forskare på senare tid och 

kopplingen mellan dessa undersöks i ett ökande antal studier. Även inom 

byggbranschen är det av yttersta vikt att införliva hållbarhet, då dessa projekt 

medför signifikanta och långvariga effekter på både samhälle och natur. Målet med 

denna studien är att identifiera hur hållbarhet prioriteras i jämförelse med dom 

traditionella begränsningarna i projekt (tid, kostnad och kvalitet) samt risk. Detta 

undersöktes genom en kvalitativ fallstudie i järnvägsbranschen på ett komplext 

megaprojekt i Sverige. I denna kvalitativa studie användes Q-metoden för att 

undersöka hur införlivandet och prioriteringen av hållbarhet skiljer sig åt hos 

anställda bland både projektbeställare och entreprenör. Resultaten påvisade att dom 

sociala och ekonomiska aspekterna av hållbarhet är väletablerade genom hela 

projektkedjan, däremot sågs dessa, generellt sett, inte som en del av hållbarhet. 

Vidare var miljöaspekten av hållbarhet underrepresenterad genom hela 

projektkedjan i jämförelse med de andra undersökta aspekterna. Slutligen 

identifierades tre distinkta perspektiv gällande prioriteringar mellan hållbarhet, tid, 

kostnad, kvalitet samt risk. Dessa tre perspektiv kan beskrivas som ”Riskaverta 

aktörer med ett starkt fokus på projekttriangeln”, Holistiska aktörer med ett tydligt 

beaktande av hållbarhet” och slutligen ” Aktörer som fokuserar på kontraktet och 

att bygga ett lag”. 
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1. Introduction 

Concerns about social, economic and environmental issues are putting pressure 

on companies to adopt new strategies and to incorporate sustainability policies 

and activities (Aarseth et al. 2017). Consumers are increasingly changing their 

consumption patterns to influence companies to adopt a more sustainable 

operation, and an increasing number of laws and regulations are being 

implemented to protect the environment (McDonagh & Prothero 2014; Garbie 

2015). An increasing number of studies are investigating the relationship 

between sustainability and project management (Silvius et al. 2017) and 

“companies and researchers have become increasingly concerned with 

sustainability as a project goal and as a characteristic of the process through 

which the project is managed” (Kivilä et al. 2017, pp.1168). It is argued that 

project management has a crucial role in achieving sustainable development in 

organizations and in society (Huemann & Silvius 2017) and that “current project 

management frameworks do not effectively take social and environmental issues 

into account, and thus require revision” (Aarseth et al. 2017, pp.1072). To 

incorporate sustainability and shift focus from the traditional aspects of time, 

quality and cost, organizations require new ways of doing so (Kivilä et al. 2017). 

Even though sustainability is not a new practice for organizations (Carson 

1962), it seems that organizations are still uncertain about implementing and 

how to implement sustainable business practices, due to the subsequent benefits 

(Hassini et al. 2012). This uncertainty often entails a sporadic attention towards 

sustainability issues (Høgevold et al. 2015). One industry highlighted by the 

Brundtland Commission, in 1987 in their report “The Brundtland Report”, 

where sustainable development is of uttermost importance, is the construction 

industry, due to its significant impacts on society and the environment. The 

construction industry is a major contributor to most economies, viewed through 

GDP and employment, at the same time it accounted for approximately 30% of 

the greenhouse gas emissions, 12% of the water usage and almost 40% of the 

waste production (UNEP 2016: in Isaksson & Linderoth 2018). As the 

construction industry have a major impact on the environment and the society, 

it is therefore important to consider the sustainability of and in the projects.  A 

part of the construction industry is the railway infrastructure industry, where 

projects are characterized by being large and complex, and where the client 

typically is a public-sector organization with the delivery carried out by a private 

consortium. This relationship is usually characterized by cost-cutting with a 

strong economic focus due to the nature of the procurement where the 

entrepreneur with the lowest tender offer usually gets the project. On the other 
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hand, as the pressure regarding sustainability is increasing from various external 

stakeholders, sustainability considerations can be found in the contract, as 

demands or incentives, where the client absorbs the increased costs arising from 

fulfilling these. It is thus important for the contractor to incorporate 

sustainability and sustainability thinking throughout the whole organization so 

that there is no perceived mismatch between the demands regarding 

sustainability, while focusing on keeping cost low. Furthermore, Hopkins (2015) 

empathizes the importance of educating decision makers of shifting from 

focusing on short-term construction costs to value the life-cycle analysis. Due 

to the importance of incorporating sustainability in these areas, a growing 

number of studies are addressing this subject (Huemann & Silvius 2017), for 

example, Aarseth et al. (2017) propose future research on how sustainability is 

managed in real life projects by conducting a qualitative case study, preferably 

in a complex project. They also recognize the value of a better understanding of 

how different actors promote sustainability; are sustainability management 

activities typically conducted by the main contractor or by the project owner or 

to what extent the different actors facilitate sustainability management and 

thinking? Finally, they conclude that future research could increase the 

understanding of the interrelations of sustainability strategies and processes in 

different activities within a project-oriented company. In a study by Silvius et al. 

(2017) the researchers utilize Q-methodology to investigate the consideration of 

sustainability in the decision-making process of project managers. The 

researchers argue that further research could be conducted using a similar 

method to determine the differences between different industries as well as the 

differences between the organizations and their projects. Finally, Kivilä et al. 

(2017) concludes that further attention needs to be directed at the employee-

level practices and experiences of sustainable project management, as well as 

research concerning sustainable project governance, as regulations at various 

levels affect and cause requirements for infrastructure projects. 

The purpose of this report is therefore to address this area by conducting a 

single case-based study in a complex railway megaproject in Sweden. By utilizing 

Q-methodology the study aims to investigate how sustainability is integrated in 

real life daily operations of project actors. The goal of the study is to identify 

how sustainability is considered next to the standard project constraints of time, 

cost, quality and risk, and if this changes throughout the project chain.  The 

study addresses the following research question:  
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1. How is sustainability considered among decision makers in the project 

chain, next to the standard triple constraint of time, cost and quality as 

well as risk? 

2. Theory 

2.1. Sustainability 

The first major international recognition of the concept of sustainable 

development (SD) was received in 1972 at the United Nations (UN) Conference 

on the Human Environment held in Stockholm, Sweden (Sustainable 

Development Commission n.d.). The term SD was not referred to specifically, 

but the participants agreed to the notion that both development and the 

environment, previously addressed as separate issues, could be management in 

a mutually beneficial way (United Nations 1972). In excess to this conference, 

several researchers raised concerns regarding human activity and its severe and 

negative impact on the planet. Among these works where, Rachel Carson's 

Silent Spring (1962), Garret Hardin's Tragedy of the Commons (1968), A 

Blueprint for Survival by the Ecologist magazine (1972) and the Club of Rome's 

Limits to Growth report (1972). These events, among others, led to the 

Brundtland Commission’s report Our Common Future (World Commission on 

Environment and Development (WCED) 1987) which established a suggested 

path for SD on a global level and served to bring the concept of sustainability 

into the foreground on an international level. This report also established the 

most commonly used definition for SD “Sustainable development is the kind 

of development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs” (WCED 1987). The 

Brundtland Commission’s report, which laid the foundation for SD as we know 

it today by including a social and environmental perspective next to the 

economic perspective, paved the way for several other international events 

regarding SD such as: The United Nations conference on Environment and 

Development (UNCED), also known as the Rio de Janeiro Earth Summit, held 

in Brazil in 1992, where an agenda called Agenda 21 was adopted; The signing 

of the Kyoto Protocol in 1997, a climate agreement aimed at reducing the 

greenhouse gas emissions of its signatories; United Nations Conference on 

Sustainable Development, Rio+20, which resulted in a set of Sustainable 

Development goals as well as a commitment towards strengthening the United 

Nations Environmental Program; The United Nations sustainable summit held 

in New York in 2015, where Agenda 2030 was adopted; And the Paris 
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agreement in 2015, where 195 countries made history when they agreed to the 

world’s most ambitious pact to limit carbon emissions in order to limit global 

temperature rise to well below 2 degrees Celsius (UN 1992, 1997, 2012, 2015a, 

2015b).  

While all these events have been important for the modern take on SD, globally, 

the Agenda 2030 is the centerpiece for todays’ unification around SD. Agenda 

2030 consists of 17 Sustainable Development Goals (SDGs) which builds on 

the previous Millennium Development Goals. These SDGs are not legally 

binding, but it is expected that countries all over the world adopt and work to 

achieve these goals by the creation of national frameworks and conducting 

follow-ups of the success of the implementation. (UN n.d.) 

While many concepts and definitions describe SD from a macro perspective, 

describing how sustainability is considered on a global scale for nations and 

societies, this context can, however, be difficult to apply from an organizational 

point of view. Martens & Carvalho (2017) concludes that while economic 

sustainability is generally well understood and implemented at the organizational 

level; Environmental and social sustainability can be more difficulty to grasp 

and define for corporations. However, the notion that SD contained 3 

interrelated perspectives led to Elkington’s widely accepted concept, the Triple 

Bottom Line (TBL). In his book, Cannibals with Forks (1999): The Triple-

Bottom Line of 21st Century Business, a harmony between the 3 dimensions, 

people; profit; and planet, was promoted as well as the possibility to run an 

organization that not only focuses on financial profits. While TBL captures the 

essence of sustainability (Savitz 2006) various implementation concepts have 

been used by organizations over time, however, Montiel (2008), Baumgartner & 

Ebner (2010) and Amini & Bienstock (2014) argues that when an organization 

adopts SD it is called Corporate Sustainability (CS). 

2.2. Corporate Sustainability 

Although CS has no universally accepted definition, it is generally accepted that 

CS includes concepts such as: SD; Corporate Social Responsibility (CSR); 

Environmental Management (EM); TBL; Corporate Social Performance (CSP); 

Stakeholder Theory; and Corporate Accountability (Kourula et al. 2017; Montiel 

2008; Lo 2010; Amini & Bienstock 2014; Wilson 2003; Baumgartner & Rauter 

2017; Schuler et al. 2017; Silvius et al. 2017). There is a continuing debate where 

some researchers argue for differentiating these terms while others see them as 

interchangeable terms (e.g. Landrum & Ohsowski 2017). Due to the definition 
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of CS and its acceptance as an umbrella term for the previously mentioned 

concepts, in the majority of the reviewed articles, CS will be used as such in this 

report. 

CSR, however, is worth discussing further, even though it falls under the 

category of CS in our definition, since CSR is a well-established concept in 

todays’ business when discussing SD. The roots of CSR can be traced back to 

ancient Greece, explained in Eberstadt (1973), when rules of conduct were set 

for businessmen and merchants by governing bodies. The modern view of CSR 

can be dated back to the 1950s when the discussion began regarding if 

organizations had ethical responsibilities towards the society, however, it was 

not until in the 80s that this was generally agreed upon and the focus shifted 

towards practical implementations of CSR (Wilson 2003). The International 

Organization for Standardization (ISO) defines CSR, in the context of Social 

Responsibility (SR), as: 

responsibility of an organization for the impacts of its decisions 

and activities on society and the environment, through 

transparent and ethical behavior that 

-contributes to sustainable development, including health and 

the welfare of society; 

-takes into account the expectations of stakeholders; 

-is in compliance with applicable law and consistent with 

international norms of behavior; and 

-is integrated throughout the organization and practiced in its 

relationships (ISO 2010, 2.18) 

Thus, CSRs contribution to CS could be viewed as: defining an organizations 

accountability, for its actions, towards the society and by providing ethical 

arguments as to why SD should be pursued by organizations.  

2.2.1. The Economic Aspect of Corporate Sustainability 

The classic modern organization was created to produce a profit on the invested 

capital, not for the well-being of the community, but with this new shift towards 

sustainability organizations don’t have this single focus anymore. Companies 

have over the years realized that reducing their environmental impact not only 

has to be done to follow rules and regulations but that it could be used as an 

advantage on the market generating new opportunities (Sharma 2000). 

Furthermore, studies have shown that companies’ can benefit financially from 

the incorporation of sustainability, e.g. Gimenez et al. (2012) who showed that 

a strategic social orientation, an internal environmental program and a 
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sustainable supply chain collaboration had a significant positive effect on the 

economic performance.  Other benefits that comes from sustainable business 

is: saving money from reducing waste in energy, resources and employee time; 

it has the potential to boost markets shares, an efficient and lean 

environmentally friendly business gets more and more attraction from investors, 

customers and press; It affects the employees and makes them more satisfied, a 

satisfied employee tends to perform better and reduce employee turnover( 

Owen and Teare 1996: in Briggs et al. 2016; Sustainability Degrees n.d.). 

During an interview, DeeAnn Sims (founder of the creative agency, SPBX) told 

Post (2017) that the new wave of buyers will nowadays most of the time choose 

a brand or a product that is tied to a socially conscious cause over a big brand 

name. In the same article by Post (2017) Susan Cooney (head of marketing & 

partnerships, diversity inclusion at Change Catalyst) also stated that even the 

employees nowadays are actively seeking out organizations that focuses on the 

sustainability. This shift puts pressure on companies to, while still trying to 

maximize profits, broaden the boundaries of their responsibilities, balance it 

with the social and environmental aspects of sustainability and changing the 

scope from short-term to long-term (Cavagnaro & Curiel 2012). 

It is always possible to improve profit for a time by reducing the 

level of our investment in new-product design and engineering, 

in customer service, or in new buildings and equipment. But in 

the long run we will pay a severe price for overlooking any of 

these areas. One of our most important management tasks is 

maintaining the proper balance between short-term profit 

performance and investment for future strength and growth.  

(David Packard, co-founder of Hewlett-Packard (HP), 1995; in 

Cavagnaro & Curiel 2012) 

 

According to Artiach et al. (2010) CS should be viewed as a business and 

investment strategy, with an aim at creating the best business practices, however, 

organizations struggle to successfully implement and utilize it. According to 

Porter and Kramer (2006) two of the reasons are: Organizations see themselves 

as decoupled from society, while it is in fact the opposite; Instead of adapting 

CS to the organization and by that successfully implement it, organizations view 

CS (or CSR) from a universal perspective and thus fail with its implementation. 

Another reason as to why CS is challenging for organizations to implement is 

because there is a lack of clarity on how the economic dimension (as well as the 

social) should be measured (Montiel & Delgado-Ceballos 2014).  
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The problem with the measurement of the economical dimension of 

sustainability is, according to many researchers, the lack of feedback from the 

economic system to the social costs that arises from production. Non-

internalized economic externalities then arise from this lack of connection, 

something that could have been avoided if, for example health or environmental 

costs, was incorporated as a factor into the supply-demand driven market. Many 

of these economic externalities are international or even global, which is the 

cause of the problem. The economic importance of connecting the climate 

change to the production affecting climate change, and the reduction of these 

effects, was brought to light in a highlighted report by Nicholas Stern, chair of 

the Grantham Research Institute on Climate Change and the Environment at 

the London School of Economics (LSE) and also chair of the Centre for 

Climate Change Economics and Policy (CCCEP) at Leeds University and LSE. 

The reports’ result show that if we continue with business as usual the risks and 

costs of climate change will be equivalent of losing 5-20% of the total GDP 

each year, while it would only cost about 1% of the GDP, annually, to reduce 

greenhouse gas emissions, to avoid the worst impacts of climate change and the 

loss of GDP (Stern 2007). (Dahlin 2015)  

2.2.2. The Environmental aspect of Corporate Sustainability  

As our technical and economic development is expanding rapidly so is the 

human population. With an increasing population that is consuming more and 

more, as a result of increased well-being, we humans are now consuming natural 

resources and producing waste in a non-sustainable manner. The demand on 

resources are exceeding the Earths regeneration rate and humanity uses 

approximately the equivalent of 1.7 times the Earths regeneration rate annually, 

this ecological deficit is referred to as the global ecological overshoot, something 

that has been ongoing since about the 1970s. (Gröndahl & Svanström 2012; 

Global Footprint Network 2018) 

The environmental aspect of CS deals with the environmental impact caused by 

corporate activities and the construction industry is one of the industries with 

the highest impact on the environment, among most of the environmental 

impact categories, together with industries such as manufacturing, 

transportation and mining (Kucukvar et al. 2014). These categories deal with 

issues such as: Biodiversity; environmental issues of the product; waste, 

including hazardous waste; and emissions into air, water and ground 

(Baumgartner & Ebner 2010). 
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Companies are showing an increased commitment towards a more sustainable 

behavior, partly because they are being increasingly held responsible for the 

impact they have on the environment but also due to the opportunity that arises 

with it, however, they tend to pursue sustainability more coincidentally than with 

a clear strategy due to a lack of understanding of how to incorporate 

sustainability into the organization (Baumgartner & Ebner 2010). In an 

operational level of sustainability in the company, the environmental aspect of 

sustainability is often related to and measured in: Waste reduction; Pollution 

reduction; energy efficiency; emissions reduction; Reduced consumption of 

hazardous, harmful and/or toxic materials; And minimization of environmental 

accidents (Gimenez et al. 2012). The increased pressure from different 

stakeholder groups also drives companies towards transparency about their 

environmental, social and economic impacts, which has resulted in a common 

practice among organizations to release a sustainability report detailing their 

impact in these areas. Several report and management tools and standards have 

been developed to guide companies in their transition towards a more 

transparent and sustainable business; different frameworks are often used by 

companies to seek legitimacy among their stakeholders, both internal and 

external, as well as guidance in their work with sustainability (Afzal, Lim & 

Prasad 2017), the most popular of which are the Global reporting initiative 

(GRI), Dow Jones sustainability Index (DJSI) and ISO 26000; GRI 

Sustainability Reporting Standards is a framework that helps companies identify, 

gather and report information about their sustainability impacts, DJSI is a set of 

indices evaluating the sustainability performance of thousands of companies 

that are trading publicly, and ISO 26000 is a set of guidelines on how businesses 

and organization can operate in a socially responsible way (Global Reporting 

Initiative 2018, RobecoSam 2018, International Organization for 

Standardization 2010).  

In addition to utilizing these tools and systems for guidance in the incorporation 

of sustainability into the organization, companies use sustainability reporting as 

a communication tool, both internally and externally, to communicate the 

company’s commitment and achievements towards sustainability (Afzal et al. 

2017). Furthermore, according to Landrum & Ohsowski (2017) the purpose of 

sustainability and CSR reporting are “Stakeholder management to build 

relationships and influence behavior; image enhancement to present the 

company in a positive light; legitimacy and accountability to signal appropriate 

and desirable activities; attitude and behavioral change of consumers; sense-

making to communicate how the company and stakeholders make sense of their 
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world; and identify and meaning creation with stakeholders to build company 

identity. Finally, Afzal et al. (2017) concludes that the amount of companies that 

publish a sustainability report has grown steadily. Their study showed that 

among the European contractors 72% of the companies published separate 

sustainability reports, followed by Asian companies at 50% and American 

companies at 43%.  

To follow and uphold the internationally agreed SDGs governments give 

further incentives for companies, in excess of their own voluntary 

implementations, to adopt a more sustainable business either through economic 

instruments, information or administration: The economic instruments mainly 

involve taxes, tax reliefs, subsidies and fees; The information is mainly aimed at 

educating and making the actors on the market conscious regarding how to 

behave properly, environmentally-wise; Finally, administration includes tools 

such as laws, regulations and prohibitions (Gröndahl & Svanström 2012: 

Naturvårdsverket & Energimyndigheten 2006). However, companies have 

realized that it's not only important to reduce environmental impact to follow 

the laws and regulations but have recognized it as a competitive advantage and 

the opportunities it generates, the usage of Eco-labeling, environmental 

reporting and standards such as the ISO 14000 or EMAS (Eco Management 

and Audit Systems) standards. Some of the reasons to why companies chose to 

use these standards for quality and environmental management system is 

according to Gröndahl & Svanström (2012): internal understanding and 

improvement; create commitment among the employees; generates a mark of 

quality towards the stakeholders; utilize it in marketing. 

2.2.3. The Social Aspect of Corporate Sustainability 

As previously stated, sustainability addresses three dimensions: society, 

economy and environment. In comparison to the other dimensions of 

sustainability, the social pillar of sustainability’s TBL approach is possibly the 

least understood by organizations, perhaps due to limited research in the area 

(Høgevold et al. 2015). The social dimension is also difficult to define as it 

contains definitions of society, culture and community, covering an extensive 

area of issues, such as safety; equity; health and labor rights; governance; and 

human health (Sutherland et al. 2016). Høgevold et al. (2015) describes it as “In 

short, social sustainability is concerned with the social interaction, relations, 

behavioral patterns and values between people”.  Social sustainability for an 

organization could therefore be seen as their responsibility to act in a way that 
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is considered morally and ethically acceptable according the values and 

principles of the society it is a part of and those affected by the organization. As 

mentioned earlier, companies often refer to their social responsibility towards 

the society as CSR, and the increased attention towards social responsibilities 

has led to an increasing number of companies devoting resources towards this 

area (Bergman & Klefsjö 2010). 

The extensive width of this dimension creates a challenge for organizations 

trying to incorporate and operationalize CSR, especially since values and 

principles differ across societies and are constantly changing (Sutherland et al. 

2016). Brookshire (2017) also highlights the fact that corporations are made up 

of individuals with their own personal morals and principles, adding to the fact 

that an organization is expected to act responsibly, the members of an 

organization are also simultaneously accountable for their actions. It is therefore 

important that an organizations values align with the principles of its employees; 

an individual might be reluctant to behave in a way they consider to be morally 

irresponsible; and an organization might find it difficult to uphold its values if 

its employees does not share the same desire to act responsibly.  

Companies are increasingly aware of the importance of a socially acceptable 

behavior, as an irresponsible behavior can entail a significant reaction from its 

customers, resulting in a decreased financial performance and brand image 

(Sutherland et al. 2016). Recent events concerning the clothes manufacturer 

H&M showed this; An article by Paton (2018) describes that the company 

received massive negative public attention after it was discovered that the 

company had stockpiled merchandise of a value of approximately 35 billion 

SEK of items they could not sell and was instead burning it in a power plant. 

This discovery was reported just as the company was recovering from another 

public backlash, concerning the publication of an ad that was considered by the 

public to be racially insensitive, which resulted in the destruction of several 

stores in South Africa. The article also futured an interview with officials from 

the company who explained that these events had a significant financial impact 

for the company, which in combination with other factors had prompted the 

operating profit fall 62% during the first quarter of 2018, sending the stock value 

to its lowest closing value since 2005.  

The concept of CSR has drastically changed the way companies operate, 

prompting a shift from a sole focus on financial gain towards a devotion of 

increased attention towards social and environmental aspects (Andreescu & 

Yaldis 2015). Consumers are increasingly putting pressure on companies to 
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adopt a sustainable operation in order to not take their business elsewhere, and 

it has therefore become a necessity for organizations to adopt such a practice 

(McDonagh & Prothero 2014). There are, however, other benefits linked to the 

adaptation of such practices, several studies have found evidence of an increased 

financial performance, especially in consumer markets (Sutherland et al. 2016). 

Bergman & Klefsjö (2010) describes other benefits from CSR, such as 

“...attracting competence, contributing to a low staff turnover, attracting new 

customers, creating loyal customers and contributing to an improved brand 

name for the company”. 

2.3. Project Management 

A project, as described by Silvius et al. (2012), could be seen as a temporary 

organization, often across organizational structures and boundaries, with the 

purpose of fulfilling a defined deliverable or result, logically or preferably linked 

to the organization’s strategy or goals, with specified budget and resources. 

Compared to a normal daily operation with a routine set of activities and a 

continuous process, projects have a life cycle with defined start and end dates 

and will therefore require a different kind of management compared to the 

standard continuous operations (Ofori 2013).  While history has shown many 

great projects and constructions around the world, requiring some sort of 

coordination and management, the origins of modern project management as a 

discipline is usually considered to be in the 1950s after several tools and models 

for managing projects were developed and adopted by organizations (Silvius et 

al. 2012).  

There are many different definitions of project management (PM), Project 

Management Institute (PMI 1996) describes it as “the planning, organization, 

monitoring and control of all aspects of a project and the motivation of all 

involved to achieve project objectives safely and within defined time, cost and 

performance”. Such an example is one of many different suggestions on how to 

define PM and while many different views on how PM should be defined exist, 

there is a general consensus on the criteria for measuring success within a 

project, namely cost, quality and time (Atkinson 1999). Cost, quality and time 

are often referred to as The Iron Triangle and are the traditional aspects of 

which a project’s success is measured (Atkinson 1999, Silvius et al. 2017). Next 

to the factors of the triple constraint of the iron triangle, risk has become an 

increasingly important factor within project management (Silvius et al. 2017).  

Decisions within a project are made under a certain uncertainty and risk, 
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meaning that the outcome of a decision and the effect it can have on the project 

is not always known, and since any event with an uncertain outcome could be 

seen as a risk, risk management has become a vital aspect of project 

management (Silvius et al. 2017; Dinsmore & Cabanis-Brewin 2014). There are 

many different ways to characterize and measure risk, but a common process 

for measuring risk is to combine the probability of something happening with 

the expected consequences the event would entail (Dinsmore & Cabanis-Brewin 

2014). Eriksson et al. (2017) states that one risk that is strongly connected to 

complex construction projects is the risk of delays, leading to time and cost 

overruns as well as shortfall of social benefits, and that changes within the 

project is one of the most common reason behind them. Flyvbjerg et al. (2009) 

adds to the troubles of changes and explains that, in excess of the above stated 

problems, construction projects often have overly optimistic and predetermined 

goals, partly because of the political importance of showing value for money for 

taxpayers and the society. This creates difficulties when changes occur, due to 

the fact that infrastructure projects often are highly debated, controversial and 

highly prominent. This results in a considerable amount of pressure on decision-

makers within the project to ensure that the cost and timeframe objectives are 

being uphold and thus minimize the occurrence of changes that would affect 

the project.   

2.4. Sustainability in Project Management 

As projects or project organizations are temporary it often leads to that its view 

often become short-term focused and thus not always logically compatible with 

SD and its long-term horizon. However, as the very nature of a project is to 

generate a change and progress it therefore plays a crucial role to SD (Marcelino-

Sádaba et al. 2015), both for organizations and the society, Silvius & Schipper 

(2015) explains that this is the logical link between projects and SD. This 

inclusion of SD into project management entails a widened scope of the project 

and the project criteria’s/goals, next to the standard aspects of PM, time, cost 

and quality, environmental and social criteria should be included (Kivilä et al. 

2017; Weninger & Huemann 2013 in: Huemann & Silvius 2017).  

How organizations and managers view the incorporation of SD into project is 

described differently by researchers. Schuler et al. (2017) explains that it is done 

out of enlightened self-interest and that sustainability is the mean towards 

achieving company goals and profitability. Isaksson & Linderoth (2018) found, 

that when environmental considerations are adopted, the perceived major 
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positive impacts are considered to be increased goodwill for the company as 

well as advantages for the end consumer, however, the respondents in their 

study also links environmental considerations with increased costs, rather than 

decreased, and with increased time consumption. Isaksson & Linderoth (2018) 

also found that the main perceived obstacles to adopt an increased 

environmental consideration, in the construction industry, was a lack of 

information and knowledge; The competitive situation; Lack of competence 

among clients; The economic situation; And the contractual form. Interestingly 

the respondents believed that there were no lack of information and knowledge 

generally, it was available somewhere in the organization, but they themselves 

did not possess it. Silvius et al. (2017) found that many of their respondents 

argued that it is the responsibility of the line management to ensure the 

consideration of the sustainability dimensions in projects and that it is the 

project manager’s role to understand what it means for their project.  

Even though there has been an increase in the literature covering Sustainable 

Project Management it still lacks a clear definition. After an extensive literature 

review Silvius & Schipper (2014) tries to capture the essence of Sustainable 

Project Management and to create a general definition of the concept: 

 Sustainable Project Management is the planning, monitoring 

and controlling of project delivery and support processes, with 

consideration of the environmental, economic and social aspects 

of the life-cycle of the project's resources, processes, 

deliverables and effects, aimed at realizing benefits for 

stakeholders, and performed in a transparent, fair and ethical 

way that includes proactive stakeholder participation.  

 

This can be related to the results Kivilä et al. (2017) got in their research, where 

their interviewees empathized the importance of project planning and using 

performance measurements to control the progress in the project, including 

sustainability requirements. There was a unison understanding that sustainability 

goals will be achieved if incorporated in the project planning and by “just 

implementing the plan” with the complement of follow-ups. This in turn relates 

to Klakegg (2009) who proposed that to improve the basis for projects with 

sustainable effect sustainability should be clearly expressed as an evaluation 

criterion; Ensuring that all relevant consequences from the decisions are well 

known prior to the decision-making; Expected benefits should be continuously 

reviewed; Stakeholders concerns, and expectations should be reviewed; Holistic 
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planning should be made with the inclusion of sustainability. Throughout all 

these strategies transparency is fundamental to make them work proficiently.  

3. Method 

As Aarseth et al. (2017) proposed, regarding conducting qualitative case studies 

in real life and complex projects, this study sets out to answer the research 

question by utilizing a research method called Q-methodology and conducting 

a case study in a Swedish railway construction megaproject (Flyvbjerg 2014). 

The Q-methodology has been proven to perform well in the area of PM and 

according to Brown (1980) Q-methodology is more useful than R-methodology 

in these settings as choices have no clear right answer, Q-methodology does not 

need true-false statements. Decision-making, both generally and in PM, is 

usually defined by uncertainty and not so infrequently the decision-maker has 

to choose between equally attractive or unattractive alternatives; choosing one 

increase the likelihood of achieving one goal but decrease the likelihood of 

another. It is a highly complex situation where subjective judgement reigns; 

values and preferences are involved in everything; decisions-makers must 

accept, and deal with, the consequences of their choices. 

3.1. The case and the characteristics of sustainability in the 
construction industry with public procurement 

The project chosen for this study was a part of the West Link Project, a complex 

megaproject in Gothenburg, Sweden. The West Link project includes 8km of 

railway tracks of which 6km is through a tunnel below central Gothenburg, a 

new section will be added to the existing central station as well as the 

construction of two new underground stations in the city. The construction 

started in early 2018 and traffic is planned to be running in 2026, the total cost 

of the project was originally estimated to approximately 20 billion SEK (at 2009 

price levels). (Brunbäck 2014) 

The company that was being studied got appointed a contract, a turnkey 

contract with performance contract for rock sections, for Haga, together with 

two other European companies in a joint venture. The Haga contract is 

dominated by the construction of the underground station but also includes 

1,5km of tunnel, a service tunnel and a connecting production tunnel. Total 

estimated time for this part is six years. (Brunbäck 2014) 
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The project is carried out in the inner city of Gothenburg and the structures 

from a structural engineering point of view are very advanced, thus substantial 

considerations for the surroundings, the environment and the cultural 

environment must be taken. Furthermore, Gothenburg has unique, by Swedish 

standards, soil conditions, it partly consists of loosely compacted clay which 

increase the complexity of the construction. In excess of the geographical 

complexities this project entails, it has received massive public attention both 

for and against the project and the environmental ruling for the West Link 

Project is one of the largest in Swedish history. To handle the complexities of 

the project the Swedish Transport Administration, the project owner, has 

established a procurement strategy to gain access to the right contractor with 

extensive experience and knowledge. Furthermore, in connection with our 

research, the Swedish Transport Administration has created strategies regarding 

both work environment and safety, and the environment. These strategies, 

according to the Swedish Transport Administration, are complemented with an 

incentive and bonus strategy with the aim of facilitating the fulfilment of the 

goals with respect of time, cost and quality, with a clear focus on the society, 

and to reward innovation, creativity and the life cycle perspective (Brunbäck 

2014).   

That these strategies are clear and well defined in the procurement is key for the 

sustainability work in the project, as this is a public procurement and thus affect 

how contractors work with sustainability, a notion highlighted by several 

researchers: 

Hueskes et al. (2017) state that if the governing body is aiming for contribution 

towards sustainability, there is a need to influence or facilitate sustainable 

thinking and behavior in the private parties involved, to make use of appropriate 

control mechanisms and instruments. It could be, for example, detailed rules 

and procedures to incentivize private consortia through risk transfer, output 

specifications, performance monitoring and rewards/sanctions. Furthermore, 

the respondents in their study, regarding public-private partnerships in the 

infrastructure business, stated that it was essentially up to the procurer to specify 

what he and she asks for regarding sustainability, especially in the preparatory 

stage where his/her wishes and priorities must be clear, determine what other 

stakeholders demand, identify prices of sustainability solutions and how to best 

ask for sustainability in the procurement: “incentives in the output 

specifications, award criteria and bidding procedures”.  
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Kivilä et al. (2017) found in their case study, of a similar project to this one, that 

a substantial part of the public was worried about the consequences of the 

construction and opposed the project. They were in fact angry and hostile 

before the construction started, leading to a large amount of negative public 

attention towards the planned project. This required proper stakeholder 

management, the social dimension had to be evident everywhere and included 

in the key performance indicators to ensure proper attention. However, as the 

project progressed this worry shifted to a genuine interest in how the work was 

being done and how it would affect their lives. The interviewees in their study 

emphasized how important the financial incentive model was, as a control 

mechanism, for the sustainable project management. During the procurement 

phase in this project a preliminary version of the incentive model was utilized 

which enabled the customers to even in the early phases of the project consider 

sustainability issues. This model was then later jointly developed and finalized 

after the main contractor was chosen.   

Varnäs et al. (2009) brings up some interesting points of view of as to why 

environmental matters and considerations face some inertia in this sector, such 

as: Actors do not believe that there is a green market and thus green innovation 

is hindered; Lack of cooperation in the building process between the involved 

parties; Lack of or no monitoring of the environmental goals which entails a 

decrease in motivation; There is a belief that legislation will solve environmental 

problems, something that leads to increased bureaucracy (Gluch et al. 2006 in: 

Varnäs et al. 2009). Another reason that was brought to light in the study by 

Varnäs et al. (2009) was that the interviewees limited the environmental 

preferences in the contract procurement because their lack of knowledge; It felt 

hard to be concrete when formulating the preferences and to measure and verify 

them; Or out of fear, they tried to avoid introducing limitations, high costs or 

time-consuming aspects, among other things, into the project. 

Finally, it is important to consider that the different parties could have differing 

interests as one is a public-sector organization, serving the community, and the 

other is a private company. 

3.2. Case Study 

Normally, surveys tend to be used in situations where vast amounts of data need 

to be collected, however, when a Q-methodology is used the number of required 

respondents decrease significantly (Stephenson 1935). This study will utilize Q-

methodology within a case study to gain deeper insight and understanding 
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within a single setting. A qualitative study, like a case study, is suitable since they 

tend to be useful in either situations where there is little knowledge about the 

phenomena or where there is much knowledge, but the research is trying to 

explore new perspectives (Gray 2017; Corbin & Strauss 1990; Eisenhardt 1989; 

McKeown & Thomas 2013). Furthermore, Yin (2009) explains that a case study 

is an investigation of a phenomenon in real-life context, where boundaries are 

not clearly evident between phenomenon and its context.  

A case study approach is therefore valid for this study since the aim of the study 

is to investigate an area where the practical implementations of the theory is 

lacking in current research. While both sustainability and project management 

are well-established and researched areas; the concept of sustainable project 

management is a relatively unexplored area, more specifically, the practical 

implementation of sustainability and its effect on real-life projects and 

operations are yet to be explored (Aarseth et al. 2017).  Furthermore, a 

qualitative case-based research method has shown to be suitable for exploring 

“how and why” research questions and thereby strengthens the decision for 

adopting this type of research method in this study (Kivilä et al. 2017).  

3.3. Q-methodology 

Most commonly, when respondents are presented with statements they are to 

score these in isolation, usually using a Likert scale with the ordinal variable with 

a clear intrinsic order, normally using a 5- or 7-point scale. One common 

problem with ranking statements in isolation like this is the possibility of bias, 

as measurement tend to get a higher or lower value than what is true.  

In this research, ranking statements in isolation would be of little use since the 

study is aimed at understanding how project actors incorporate and consider the 

aspects of sustainability in relation to the aspects of the iron triangle and risk. 

By using Q-methodology it is possible to explore the project actors’ subjective 

considerations of sustainability in decision-making (Brown 1980). Subjective 

consideration of sustainability in this case, refers to that an individuals’ 

perception originates from their individual values and beliefs, as well as their 

experience from different situations. This personal frame of reference ultimately 

affects the behavior and the decision-making process of an individual and 

thereby also affects how sustainability is incorporated in the daily operations of 

a project actor (McKeown & Thomas 2013). In PM research Q-methodology 

has been proved useful e.g. Suprapto et al. (2015) applied Q-methodology to 

reconstruct project practitioner’s perspectives regarding the essence of 
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collaborative relationships; Cuppen et al. (2016) who integrated insights on 

public engagement with the field of PM to improve the governance of risk; and 

Silvius et al. (2017) who used Q-methodology to investigate the consideration 

of sustainability in the decision-making in different industries. 

The Q-methodology was developed by William Stephenson, a double doctorate 

in physics and psychology, in 1935 as a scientific method for investigating 

human subjectivity and to strengthen the statistical significance of qualitative 

studies (Stephenson 1953). Q-methodology relies on that a set of purposely 

selected respondents, the P-set, are given a sample of statements concerning the 

topic of interest, the Q-sample, and then rank these statements according to 

his/her own individual preferences, Q-sorting. By sorting the statements in this 

way, the respondents give their subjective meaning to these statements and 

thereby revealing their subjective viewpoint on the subject (McKeown & 

Thomas 2013). The results from the Q-sorting will then undergo an inverted 

factor analysis, using a program called PQ Method, this differ from a normal R-

method in terms of that in the Q-methodology the respondents are the variables 

and the statements are the cases, instead of the other way around. Due to this 

inverted factor analysis the sampling procedure of the respondents is different 

from the conventional procedure for a survey, in Q-methodology the 

researchers have to purposely select the respondents and rely on a smaller 

sample size (Brown 1980). Q-methodology is essentially a mixed-method tool 

that utilizes the strong and open nature of a qualitative method with the 

structured nature of a quantitative method (Suprapto et al. 2014; Cuppen et al. 

2016). As the researchers does not predefine any perspectives in Q-

methodology, the resulting perspectives emerge from the data, rendering it a 

good method for capturing marginal viewpoints, something that is easily 

overlooked in conventional surveys. Robbins and Krueger (2000) explains it as 

“by allowing the categories of the analysis to be manipulated by respondents, 

the researcher loses the exclusive power to signify the reality of the researched”. 

This allows the participant to give their own personal viewpoint on the subject 

and can therefore result in a wide variety of answers. The answers can then be 

correlated to identify similar viewpoints or perspectives among the participants. 

If each individual has their own unique viewpoint, different from the other 

participants, Stephenson (1935) argues that their answers will not correlate, 

however, if significant clusters of correlations is found, they can be factorized 

and described as common viewpoints and perspectives.  
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To summarize, Q-methodological studies are conducted as following: 

Step 1: Sample the issue domain and generation of the Q-sample. 

Step 2: Respondents, the P-set, that are to participate, are purposely selected. 

Step 3: Interviews and the ranking of statements, Q-sorting, are conducted. 

Step 4: Analysis of the resulting data from the Q-sorting. 

Step 5: The final step is to interpret the results and examination of 

patterns/clusters. 

3.4. Statements 

A Q-sample should approximate the total discourse on the issue being 

researched; the purpose of the Q-sample is to offer a comprehensive and 

manageable representation of the concourse from which it is taken. 

Furthermore, the language of the statements composing the Q-sample need to 

be natural in the language of the respondents, be non-ambiguous and free from 

internal contradictions. The topic concerning the length and complexity of the 

statements have been a disputed question as it might pose a problem to the 

sorting if too long or complex statements are used, however, there have been 

studies that have proved successful even though longer statements was used. 

How these statements should be categorized can also generate some 

disagreement, but in Q-methodology the categorization is not as critical as the 

content of the Q-sample. (Stephenson 1953; McKeown & Thomas 2013) 

There are various collection methods for the statements, in this study the 

statements were selected based on a literature review covering the different 

aspects of Sustainability done by Silvius et al. (2014). The Q-sample contained 

statements concerning different aspects that should be considered in decision-

making. The statements were sorted in to five different categories: Sustainability, 

Risk, Time, Cost and Quality. The first category, sustainability, contained 

statements regarding the different aspects of sustainability, selected to represent 

the different viewpoints and principles found in sustainable project 

management research. In the reports Silvius et al. (2017) and Silvius & Schipper 

(2014; 2015) the writers adopts the viewpoint of sustainability as a set of 

principles and summarizes these in nine different areas: Sustainability is about 

balancing or harmonizing social, environmental and economic interests; 

Sustainability is about both short-term and long-term orientation; Sustainability 

is about local and global orientation; Sustainability is about values and ethics; 

Sustainability is about transparency and accountability; Sustainability is about 

stakeholder participation; Sustainability is about risk reduction;  
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Sustainability is about eliminating waste; and sustainability is about consuming 

income, not capital.  

 

Table 1 Statements (Silvius et al. 2017) 

No Category Statements           “Within project decisions…” 

1 Sustainability The ecological footprint should be taken into account 

2 Sustainability A percentage of project time and budget should be spent on 

health and safety practices 

3 Sustainability Sustainable resources should be used 

4 Sustainability We listen to other people’s points of view, seeking to 

understand them 

5 Sustainability The economic, social and environmental consequences are 

crucial 

6 Sustainability The amount of energy used in the project is essential to take 

into consideration 

7 Sustainability Stakeholder engagement is vital 

8 Sustainability We need to be aware of the community’s opinion 

9 Sustainability Health and safety issues are checked 

10 Sustainability The amount of waste produced in the project is key 

11 Sustainability The carbon footprint is crucial to take into account 

12 Sustainability The sustainability of the project life cycle is important 

13 Sustainability Sustainable procurement is a must 

14 Sustainability Renewable resources are vital 

15 Time Time is the most important factor 

16 Time Checking the schedule is a priority 

17 Tine Time to market is crucial 

18 Time Being on schedule is a must 

19 Quality Quality is the most important factor  

20 Quality Following the quality management plan is a must 

21 Quality A quality review session is necessary 

22 Quality First time right is an important factor 

23 Cost Available resources is the most important factor 

24 Cost A tool such as the earned value method should be used 

25 Cost A cost/benefit analysis is considered 

26 Cost Cost is the most important factor to take into account 

27 Risk Risk management should align with the organizational 

objectives 

28 Risk The risk appetite should be compared with the risk capacity 

29 Risk Risk management is fundamental 

 

These principles are based on an extensive literature review by Silvius and 

Schipper (2014); Summarizing research from 164 books, research articles, book 

chapters and conference papers. This set of principles for describing how 

sustainability is considered in the context of project management aligns with the 

results from the literature review conducted in this study. While this study also 
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explored how corporations and organizations considered sustainability, instead 

of exclusively focusing on a project management perspective, the conclusions 

that can be drawn from the literature review are similar and points towards a 

viewpoint of sustainability that is comparable to the principles discussed above. 

These 9 areas are ultimately used to break down sustainability into 14 different 

statements concerning the most relevant aspects of sustainability. The second 

category, risk, is an innate part of both sustainability and project management 

and is thus viewed as a separate category, as stated before: the categories are not 

as important as the total content of the Q-sample. The third, fourth and fifth 

category contains the aspects of the “iron triangle”: Time; Cost; and Quality, 

which are the traditional focuses in project management. 

3.5. Respondents 

Sampling the respondents, the P-set, is the second sample the Q-methodology 

relies on, with the statements being the first. For Q-methodology only a few 

respondents are needed, in contrast to R-methodological studies, but these 

respondents must be purposely selected for their theoretical relevance to the 

problem being researched, rather than being random or accidental (Brown 

1980).  

The participants in the study was selected to cover the whole chain spanning 

from the Swedish Transport Administration to the upper section of the contract 

company down to the employees working in the project. In total 14 interviews 

were conducted spanning for approximately 45 minutes each. In table 2 the 

various roles of the interviewees can be seen. The average work life experience 

in the industry among the participants was approximately 20 years. 
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Table 2 Interviewees work title, randomized order 

Work title  

Purchasing and Contracts 

Development Manager 

Quality and Work Environment Manager 

Safety Constructor 

Project Engineer 

Construction Manager 

Project Engineer 

Environmental Coordinator 

Resident Engineer 

HR Manager 

Project Controller 

Assisting PM 

Surveyor Manager 

Division Manager 

 

3.6. Data Collection 

To gather the data for the research personal interviews was conducted, 

something that is preferred when using Q-methodology (Brown 1980). Before 

and after the Q-sorting pre- and post-questions, including isolated ranking of 

the categories on a scale from 1-10, were asked to gain a deeper knowledge of 

the issue at hand, more than the Q-sorting itself offers, and for interpretation 

of the resulting factors.  The personal interviews took the form of semi-

structured interviews, only using a protocol to guide the interview and 

conversation to maintain some structure. It enabled the researchers to probe the 

respondent for additional and more data by offering more flexibility than a 

structured interview. It was deemed more useful as the issue being researched 

is complex and thus problematic to understand completely beforehand, 

eliminating the possibility to create a good structured interview covering all the 

necessary topics. (Olivia n.d.; Gray 2017)  

The Q-sorting score sheet, see Table 3, and the statements was printed on cards 

so that the respondent had a clear visual overview and could easily distribute 

and redistribute them however he/she saw fit. During the Q-sorting the 

respondents were encouraged to think aloud during the process so that his/her 

reasoning was brought to light during the sorting. After the sorting was done 

the questions asked was mainly aimed at understanding the reasoning behind 

the sorting of the most distinguishing statements, the ones in the outer columns. 
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Table 3 Q-sorting score sheet 

Most disagree                                                ”Within projects….”                               Most agree 

-4 -3 -2 -1 0 1 2 3 4 

         

         

         

         

         

         

 

3.7. Analysis 

3.7.1. PQMethod 

To find distinctive ways of how the statements were sorted, the Q-sort, 

PQMethod was used for factor analysis. A factor analysis essentially sorts those 

respondents who sorted the statements in a similar way into clusters, with a 

defining factor array. PQMethod is a software statistical program, tailored for 

the requirements of the Q-methodology, that computes intercorrelations among 

the Q-sorts. The program offers various ways of analyzing the data, and a short 

summary of the different methods will be explained below, followed by the 

procedure adopted in this study. After entering all accumulated data in to the 

program either a centroid analysis (QCENT) or a principle component analysis 

(PCA) is used to extract unrotated factors. PCA is the default method for factor 

extraction in SPSS while QCENT is the preferred method of the founder of Q-

methodology. Which method preferred depends on which statistical method the 

researchers favor; the PCS is an inductive exploratory factors analysis while the 

QCENT is a method for deductive confirmatory factor analysis (Schmolck 

2017; Watts & Stenner 2012). The next step is to rotate and extract rotated 
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factors, either through a By-Hand Rotation, in PQMethod, or through varimax, 

which is an automatic procedure. Generally, hypothesis confirmatory 

researchers favor the combination of QCENT and By-Hand rotation to validate 

a preconceived view. Researchers aiming for statistical significance favor the 

combination of PCA and Varimax, as this generates the mathematically 

preferred solution with the highest statistical significant solution. The last step 

is to analyze the results from either of these extractions. 

 In this study, both methods were tested to explore potential differences in the 

results. PCA in combination with varimax was determined to be favored 

method, due to the exploratory nature of the study as well as the results 

corresponding with the qualitative data and thus removing the incitement for 

not favoring the most mathematically preferable solution.  

Finally, these methods for generating the results involved several mathematical 

formulas and equations. Most of these are considered to add little to the readers 

understanding of the results and will therefore not be explored further. 

However, exceptions to this is the explanation of factor loading and Z-scores. 

As previously mentioned, the respondents will be divided into different factors 

based on their Q-sorts where clusters of respondents with similar Q-sorts makes 

up a factor. No respondent will be a perfect representation of a factor, but a 

respondent may be more or less similar to one factor than another. The 

correlation between a respondents Q-sort and the factor is given by a factor 

loading, describing how well they correlate on a scale from -1 to 1, with 1 being 

a perfect match. Z-scores indicates a statement’s relative position within a 

factor, where “Z-scores is a weighted average of the values that the Q-sorts 

most closely related to the factor give to a statement” (Zabala & Pascual 2016). 

For a full explanation of the procedure of calculating Z-scores see appendix 1. 

3.7.2. Crib Sheet 

The Crib Sheet system (Watts & Stenner 2012) was used to simplify the process 

of delivering holistic factor interpretations. Basically, the Crib Sheet is no more 

than a security blanket which ensures that nothing obvious gets left out in the 

analysis by forcing the researchers to engage with every statement in the factor 

arrays. A Crib Sheet for a factor array is composed of statements divided into 

four categories: Statements that are ranked the highest in the factor array; 

Statements that are ranked higher than in any other factor array; Statements that 

are ranked lower than in any other factor array; And statements that are ranked 

the lowest in the factor array. Another advantage of the Crib Sheet is that it 
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enables the middle section to be analyzed and compared, understanding these 

statements can play an important role in the interpretation as statements in this 

area of the factor array can occasionally act as a fulcrum for the expressed 

viewpoint.  

4. Results  

4.1. Initial questions 

The initial questions treated the categories that were later brought up during the 

Q-sort. How important the respondents viewed each one of them in their work 

can be seen in table 4. The results highlight that when scored individually and 

not in comparison with each other, all the aspects where considered as highly 

important with only minor differences. 

 

Table 4 Individual scores on the categories 

No. Statement  Min. score Max. score Avg. score 

1 Risk 8 10 9.6 

2 Time 6 10 8.8 

3 Cost 7 10 8.3 

4 Quality 7 10 8.8 

5 Sustainability 6 10 8.1 

 

4.2. Factors 

Analysis of the results from the 14 different Q-sorts revealed a set of distinct 

and different cluster of viewpoints among the participants. The correlation 

between the respondents’ answers within these clusters where significant 

enough to generate three different perspectives or factors in which the 

respondents could be divide. It was possible to identify up to 5 distinctive 

perspectives, but due to the number of participants and a participant coverage 

of less than 100% they were rendered unsatisfying (Brown 1980). Brown (1980) 

also states that a factor should be composed of at least 2 Q-sorts but three or 

more is safer. The three different factors accounted for 100% of the participants 

and an explained total study variance of 55%, see table 5, any explained study 

variance between 35-40% or above is considered a sound solution (Kline 1994).  
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Table 5 Factor Matrix, with factor loadings, with indication of defining sort 

Qsort Factor 1 Factor 2 Factor 3 

1 -0.0824 -0.591 0.8630 

2 0.5742 0.3237 0.1269 

3 0.6750 0.0865 0.3904 

4 0.6346 0.1034 -0.2638 

5 0.5211 -0.3193 0.3162 

6 0.2528 0.2523 0.5562 

7 0.2612 0.4558 -0.3043 

8 0.1125 0.7373 0.0044 

9 0.7584 -0.1299 0.3067 

10 0.0979 0.5376 0.2209 

11 -0.1915 0.7708 0.1789 

12 0.1369 0.2241 0.7943 

13 0.6012 0.2319 -0.1391 

14 0.1473 0.7713 0.0470 

% 

expl.var. 

19 19 17 

 

The resulting factors will be presented individually below in its own sub 

category. First the generalized Q-sort for each factor will be presented followed 

by two tables containing the Crib Sheet, where the factor is analyzed in 

comparison with the other two factors. Lastly, a table will be presented with the 

distinguishing statements for each factor. 

Statement number 22 “First time right is an important factor” was the statement 

that scored overall the highest among all the respondents and is thus not unique 

for any factor. It will therefore not be brought to light when presenting the 

factors. As to why this statement was agreed to be the most important factor 

was its holism, not just the fact that it is nice to do it right the first time but 

because it affects time, cost, third parties and increases risks. Many respondents 

also connected this statement with the dimensions of sustainability. 

4.2.1. Factor 1 

The data from the generalized Q-sort of factor 1, that can be seen in table 6, 

indicates that the respondents prioritizes time, cost, quality, risk, and health & 

safety issues as the most important aspects, with the most important factor 

being “First time right is an important factor”. The data also shows that the 

factors being considered of least importance detailed issues such as stakeholder 

management, environmental consideration, and economical tools and models.  
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Table 6  Generalized Q-sort for Factor 1 

Factor 1 

No. Statement Z-Score 

22 First time right is an important factor 1.647 

27 Risk management should align with the organizational 

objectives 

1.560 

28 The risk appetite should be compared with the risk capacity 1.527 

9 Health and safety issues are checked 1.254 

26 Cost is the most important factor to consider 1.061 

16 Checking the schedule is a priority 1.037 

19 Quality is the most important factor 1.028 

15 Time is the most important factor 0.966 

2 A percentage of project time and budget should be spent on 

health and safety practices 

0.921 

21 A quality review session is necessary 0.593 

20 Following the quality management plan is a must 0.361 

29 Risk management is fundamental 0.112 

12 The sustainability of the project life cycle is important 0.056 

23 Available resources is the most important factor -0.004 

5 The economic, social and environmental consequences are 

crucial 

-0.029 

18 Being on schedule is a must -0.164 

3 Sustainable resources should be used -0.344 

14 Renewable resources are vital -0.400 

11 The carbon footprint is crucial to take into account -0.457 

1 The ecological footprint should be taken into account -0.581 

17 Time to market is crucial -0.854 

13 Sustainable procurement is a must -0.866 

6 The amount of energy used in the project is essential to take 

into consideration 

-0.885 

8 We need to be aware of the community’s opinion -0.976 

24 A tool such as the earned value method should be used -0.980 

10 The amount of waste produced in the project is key -1.001 

7 Stakeholder engagement is vital -1.070 

4 We listen to other people’s points of view, seeking to 

understand them 

-1.565 

25 A cost/benefit analysis is considered -1.947 

 

In cohesion with table 6, table 7 highlights and indicates a similar viewpoint of 

the upper part of the sort. Which is, that along with the traditional time, cost 

and quality focus, risk and health & safety are ranked higher than in other 

factors. To use sustainable resources scores higher than in other factors as well 

even though it only got a neutral score in this sort. 
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Table 7 Top ranked and higher ranked statements  

Factor 1 

No. Q-Sort Score Statement 

Top ranked statements 

22 +4 First time right is an important factor 

27 +3 Risk management should align with the 

organizational objectives 

28 +3 The risk appetite should be compared with the 

risk capacity 

Higher ranked statements 

3 0 Sustainable resources should be used 

9 +2 Health and safety issues are checked 

15 +1 Time is the most important factor 

19 +2 Quality is the most important factor 

20 +1 Following the quality management plan is a 

must 

26 +2 Cost is the most important factor to take into 

account 

27 +3 Risk management should align with the 

organizational objectives 

28 +3 The risk appetite should be compared with the 

risk capacity 

 

Table 8 shows the lowest ranked statement and those ranked lower than in other 

factors. As table 6 shows stakeholders and economic tools are not prioritized, 

even when compared with the other factors. However, sustainability seems to 

be approximately as prioritized as in other factors, with an exception for waste 

minimization. The reason the respondents in this factor had for its lower score 

can be summarized with an explanation from respondent 5 “Actually, it should 

be higher up as it is important to minimize the waste produced, but we can’t 

really affect it, it is what it is. We try, however, to recycle and reuse as much as 

possible”. Another statement that scored lower than in the other factors was 

number 2. It seems a bit contradictory as health & safety issues were highly 

prioritized, however, the reason for its score is only due to the fact that the 

respondents do not believe that neither time nor budget should govern the work 

with health & safety, as respondent 13 explained “of course cost is an important 

factor, but it should never be allowed to affect the work with risk management”.  
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Table 8 Bottom ranked and lower ranked statements  

Factor 1 

No. Q-Sort Score Statement 

Bottom ranked statements 

25 -4 A cost/benefit analysis is considered 

4 -3 We listen to other people’s points of view, seeking to 

understand them 

7 -3 Stakeholder engagement is vital 

Lower ranked statements 

2 +1 A percentage of project time and budget should be 

spent on health and safety practices 

4 -3 We listen to other people’s points of view, seeking to 

understand them 

7 -3 Stakeholder engagement is vital 

8 -2 We need to be aware of the community’s opinion 

10 -2 The amount of waste produced in the project is key 

24 -2 A tool such as the earned value method should be 

used 

25 -4 A cost/benefit analysis is considered 

29 +1 Risk management is fundamental 

 

In table 9, the distinguishing statements for factor 1 are shown and compared 

with the scores these statements received in the other two factors. The data 

further supports that the respondents placed within this viewpoint consider risk, 

cost and time aspects to be vital while stakeholder management, and economical 

tools and models are less prioritized. The highlighted statements in this table 

indicate a significance level of P<0.01 while the other statements have a 

significance level of P<0.05. 
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Table 9 Distinguishing statements for Factor 1 (Significance: P<0.05, shadowed indicates 

P<0.01) 

No. Statement Z-score Factor 

1 

Z-score Factor 

2 

Z-score Factor 

3 

27 Risk management should align 

with the organizational 

objectives 

1.56 -0.64 0.08 

28 The risk appetite should be 

compared with the risk capacity 

1.53 -1.12 -0.09 

9 Health and safety issues are 

checked 

1.25 0.49 0.24 

26 Cost is the most important factor 

to take into account 

1.06 -1.31 0.08 

15 Time is the most important factor 0.97 -1.2 0.17 

20 Following the quality 

management plan is a must 

0.36 -0.97 -0.6 

14 Renewable resources are vital -0.4 0.5 -1.29 

11 The carbon footprint is crucial to 

take into account 

-0.46 1.05 -2.14 

1 The ecological footprint should 

be taken into account 

-0.58 0.12 -2.09 

17 Time to market is crucial -0.85 -2.41 0.58 

10 The amount of waste produced in 

the project is key 

-1 0.33 0.45 

7 Stakeholder engagement is vital -1.07 1.27 -0.36 

4 We listen to other people’s points 

of view, seeking to understand 

them 

-1.56 0.79 1.33 

25 A cost/benefit analysis is 

considered 

-1.95 -0.95 0.52 

 

To summarize, based on the results from this factor and from the interviews 

respondents belonging to this category are fairly traditional in their view, with a 

strong focus on risk, health & safety as well as the iron triangle. 

In this factor risk and health & safety are highly correlated in the sense that the 

latter one is a part of risk.  Respondent 9 argues that:  

Everything from the part where you place the bid until the finish line of the project is based on 

different risks, such as accidents, economic risks, risk connected to time, risk connected to third 

parties and risks during the execution of the project. Before we even can place a bid all this must be 

considered, together with work environment and environment, we start all our projects with a big risk 

evaluation meeting. 
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This holistic view of risk comes from an employee further up in the 

organization. Another view of risk that is less holistic, but not less important, 

comes from respondent 13 who is a bit further down in the organization but 

more involved “hands on” in the project: 

Safety and risk reduction is the uttermost important aspect of 

our job, work safe or not at all! Only a zero-vision with risks 

should exist and you should never calculate that a life should 

perish during a project, if you do you are working in the 

completely wrong direction. The statistics can speak for itself, I 

could not care less, when I sit down, in a project, I would never 

calculate that someone might die, it doesn’t exist in my world. 

All the respondents in this factor agreed to that creating a good team that works 

efficiently and well together and where risks and health & safety issues are 

tackled are of highest priority. 

The respondents also expressed the importance of both cost and time, 

expressing that these two factors are the foundation for a successful project and 

that they should govern all other aspects, except for health & safety issues. 

Respondent 9 expresses it as “Cost management is a requisite for having 

customers, without an efficient resource and money management the company 

would cease to exist”.  Cost and time were also considered to be intrinsically 

linked, as time management was considered one of the most vital aspects that 

could affect costs. Delays in the construction of a railway could entail massive 

increases in cost due to the large number of people that ultimately could be 

affected by a train not running on time, giving voice to the old expression of 

“time is money”.  

The last factor considered to be among the most important ones where quality. 

This wasn´t expressed as much vocally from the participants as the other aspects 

where, but all statements regarding quality management received a relatively 

high score in the Q-sort. The statements regarding quality also received a higher 

score in factor 1 compared to the other two factors, especially the consideration 

of a quality management plan that is listed as a distinguishing factor in table 9.  

Stakeholder management was not as important for respondents in this category, 

not in the sense that they don’t care about them or their safety but viewed as 

that they cannot really affect it. A respondent in this factor summarize 

stakeholder management as: 

 



36 

For us entrepreneurs it’s less important than it is for the client, 

the client is the constructor in charge and thus has 

responsibility on what effects the project has on the community. 

It is not up to us to decide, we take on a project with given 

preconditions from the client. In this project there are a lot of 

debate and protest around the project, but we can’t affect that, 

what we can do is to listen and try to take it into consideration, 

alleviate the impact and work hard with time and quality.  

Economic tools such as cost-benefit analysis or Earned Value Method was 

regarded as good and useful tools but that they are not used by the respondents 

in this study as they were deemed excessive, it is only important that the project 

is profitable. 

The common viewpoint regarding sustainability in this factor was that it is 

important to live up to and fulfill the demands the client has stated in the 

contract and without further economic incitements the work with sustainability 

won’t exceed the stated requirements. Even though there is a unison view of 

how sustainability should be treated the understanding of the concept of 

sustainability vary, with one fraction only associating sustainability with 

environment and nature, and the others through the triple bottom line but with 

an emphasis on the dimensions of economy and environment. Furthermore, the 

latter fraction acknowledges the potential benefits of establishing a sustainable 

way of thinking, as stated by a respondent:  

Basically, it comes down to developing efficient production 

methods that are more environmentally friendly, the more 

sustainable we work the lower the costs. It is about minimizing 

the potential effect on the surroundings and have a sound 

natural resource management.   

4.2.2. Factor 2 

The generalized Q-sort for factor 2 can be seen in table 10. For this factor there 

is, however, little to be gained by only looking at the results from just the 

generalized Q-sort. In the top, as for the previous factor, comes statement 

number 22, after that it is rather mixed. In the bottom, however cost and time 

is represented in 5 out of the 8 lowest scoring statements. 
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Table 10 Generalized Q-sort for Factor 2 

Factor 2 

No. Statement Z-Score 

22 First time right is an important factor 2.494 

7 Stakeholder engagement is vital 1.269 

2 A percentage of project time and budget should be spent on health and 

safety practices 

1.225 

11 The carbon footprint is crucial to take into account 1.050 

16 Checking the schedule is a priority 0.894 

4 We listen to other people’s points of view, seeking to understand them 0.788 

29 Risk management is fundamental 0.662 

19 Quality is the most important factor 0.607 

14 Renewable resources are vital 0.501 

9 Health and safety issues are checked 0.492 

10 The amount of waste produced in the project is key 0.327 

18 Being on schedule is a must 0.309 

21 A quality review session is necessary 0.174 

8 We need to be aware of the community’s opinion 0.165 

23 Available resources is the most important factor 0.152 

12 The sustainability of the project life cycle is important 0.146 

1 The ecological footprint should be taken into account 0.116 

3 Sustainable resources should be used -0.156 

5 The economic, social and environmental consequences are crucial -0.260 

13 Sustainable procurement is a must -0.521 

27 Risk management should align with the organizational objectives -0.636 

24 A tool such as the earned value method should be used -0.797 

25 A cost/benefit analysis is considered -0.953 

20 Following the quality management plan is a must -0.969 

6 The amount of energy used in the project is essential to take into 

consideration 

-1.039 

28 The risk appetite should be compared with the risk capacity -1.116 

15 Time is the most important factor -1.203 

26 Cost is the most important factor to take into account -1.311 

17 Time to market is crucial -2.407 

 

Table 11 shows a crib sheet detailing the top ranked statements and those 

statements that where ranked higher here than in any other factor. The table 

shows a top priority of the commonly occurring “First time right” statement, 

alongside stakeholder engagement, and health & safety management. Among 

the statements that are ranked higher in this factor, we find aspects such as 

environmental consideration, stakeholder/community management and the 

importance of staying on schedule.   
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Table 11 Top ranked and higher ranked statements 

Factor 2 

No. Q-Sort 

Score 

Statement 

Top ranked statements 

22 +4 First time right is an important factor 

7 +3 Stakeholder engagement is vital 

2 +3 A percentage of project time and budget should be spent on 

health and safety practices 

Higher ranked statements 

1 0 The ecological footprint should be taken into account 

2 +3 A percentage of project time and budget should be spent on 

health and safety practices 

7 +3 Stakeholder engagement is vital 

8 0 We need to be aware of the community’s opinion 

11 +2 The carbon footprint is crucial to take into account 

14 +1 Renewable resources are vital 

18 +1 Being on schedule is a must 

 

In table 12, the lowest scoring statements and those that scored lower than in 

other factors can be seen. There is a high representation of the traditional iron 

triangle of time, cost and quality. The absolute statements “…is the most 

important” got a low score due to the common view of that nothing is the most 

important, except for risk which will later be brought to light, and that, overall, 

time and cost should not be the only governing factors in projects. The 

statement “Risk management should align with the organizational objectives” 

also received a lower score compared to the other factors. The reasoning for 

this was that the participants thought that the process of managing and working 

with risk is more important than to follow specific guidelines, as expressed by a 

respondent “It is more important to have a good and functioning process of 

working with risk, some entrepreneurs can have a process regarding risk that 

might not follow the guidelines at all but still have the desired outcome”.   
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Table 12 Bottom ranked and lower ranked statements 

Factor 2 

No. Q-Sort 

Score 

Statement 

Bottom ranked statements 

17 -4 Time to market is crucial 

26 -3 Cost is the most important factor to take into account 

15 -3 Time is the most important factor 

Lower ranked statements 

5 -1 The economic, social and environmental consequences are 

crucial 

15 -3 Time is the most important factor 

17 -4 Time to market is crucial 

21 0 A quality review session is necessary 

26 -3 Cost is the most important factor to take into account 

27 -1 Risk management should align with the organizational 

objectives 

28 -2 The risk appetite should be compared with the risk capacity 

 

Table 13 lists the distinguishing statements for factor 2. The most prominent 

statement is statement number 22 “First time right…”. We stated before that 

we wouldn´t shed light on this statement, however, for respondents in this 

factor, due to its holistic nature and the holistic view of the respondents, this 

statement received the highest Z-Score in the study and it was therefore 

considered important to highlight this result. All the respondents reasoned 

similar to how the statement was described in 4.2, which explains its high score. 

Furthermore, stakeholder management and environmental consideration scored 

significantly higher here than in other factors. Statements regarding risk, cost 

and time scored lower than in other factors, which is due to the reasoning stated 

in the text describing table 12. 
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Table 13 Distinguishing statements for Factor 2 (Significance: P<0.05, shadowed indicates 

P<0.01) 

No. Statement Z-score Factor 

1 

Z-score Factor 

2 

Z-score Factor 

3 

22 First time right is an important 

factor 

1.65 2.49 1.29 

7 Stakeholder engagement is vital -1.07 1.27 -0.36 

11 The carbon footprint is crucial 

to take into account 

-0.46 1.05 -2.14 

14 Renewable resources are vital -0.4 0.5 -1.29 

1 The ecological footprint should 

be taken into account 

-0.58 0.12 -2.09 

27 Risk management should align 

with the organizational 

objectives 

1.56 -0.64 0.08 

25 A cost/benefit analysis is 

considered 

-1.95 -0.95 0.52 

28 The risk appetite should be 

compared with the risk capacity 

1.53 -1.12 -0.09 

15 Time is the most important 

factor 

0.97 -1.2 0.17 

26 Cost is the most important 

factor to take into account 

1.06 -1.31 0.08 

17 Time to market is crucial -0.85 -2.41 0.58 

 

To summarize with this factor, neither time nor cost should be the major 

governing factors. The respondents argue that if the overall quality of the 

product and the work in getting there are well thought through, while 

maintaining a safe work environment, and trying to limit the impact on the 

environment and the surroundings, you will do right the first time and thus the 

costs and time management of the project will follow. However, it is difficult to 

present data in such a holistic manner, and each category will therefore be 

examined closer. 

Both stakeholder management and health & safety were considered important 

issues for the respondents in this factor. When discussing these topics, the 

respondents expressed them as correlated and that it was their social 

responsibility to take into consideration both internal and external stakeholders, 

to do right by them and to ensure their wellbeing and safety, similar to how the 

social dimension is expressed as a part of Sustainability. One respondents 

express it as “We have a responsibility as the client, as the constructor in charge 

and as fellow human beings… and it is vital that we take that responsibility for 

all stakeholders”. Another respondent expressed it as: 
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For us it is about listening to the client and to ensure that the 

demands the client has, regarding environment and working 

environment, are handled well and that they are identified early 

on in the project… There are also external stakeholders that we 

need to take into consideration and to try to overhear and 

handle their demands, even tacit ones.  

As stated before, the respondents in this factor emphasize the importance of 

ensuring that the quality of the deliverable is overall high and good enough to 

fulfill the clients demands. Furthermore, they express that you shouldn´t 

sacrifice quality for time or cost, as costs always has to be compared to what 

you get, and concerning time, explained by a respondent: “For us it is not 

important to finish the project as quickly as possible, delivery on time is of 

course a must, even though we get economic incitements for a fast delivery, we 

do not risk the quality of the project for the sake of saving time”. However, they 

do still believe that time and cost are important factors and that is of uttermost 

importance to deliver a successful project on schedule.  

Finally, the respondents have a good understanding of what sustainability 

entails, they express that sustainability touches upon all categories which is 

reflected in their thought process, Sustainability contains different dimensions 

and are therefore not lumped into a single category where sustainability is a 

“buzzword” that sounds good. Everyone in this factor explained the importance 

of incorporating Sustainability into the everyday operations and processes of the 

project. Furthermore, a respondent in this factor, from the Swedish 

Transportation Administration, describes the importance of sustainability in this 

project as: 

We from the Swedish Transport Administration are probably 

one of the organizations that have the harshest demands 

regarding sustainability… and the environmental verdict for the 

West Link Project is one of the largest in Swedish history, so 

you can say that our entire projects builds upon sustainability  

4.2.3. Factor 3 

For factor 3 the generalized Q-sort can be seen in table 14, where in the upper 

part of the list we can see a representation of the standard iron triangle of time, 

cost and quality, as well as resource, risk and stakeholder management. The 

respondents also scored relatively high on statement 5 “The economic, social 

and environmental consequences are crucial”. Another statement that was, 

interestingly, deemed relatively important in comparison for other factors was 
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statement 17 “Time to market is crucial”. The bottom part of the Q-sort has a 

sole representation of environmental statements. 

 

Table 14 Generalized Q-sort for Factor 3 

Factor 3 

No. Statement Z-Score 

23 Available resources is the most important factor 1.905 

4 We listen to other people’s points of view, seeking to understand 

them 

1.326 

22 First time right is an important factor 1.285 

16 Checking the schedule is a priority 1.209 

2 A percentage of project time and budget should be spent on 

health and safety practices 

0.922 

5 The economic, social and environmental consequences are crucial 0.773 

29 Risk management is fundamental 0.744 

19 Quality is the most important factor 0.609 

17 Time to market is crucial 0.579 

25 A cost/benefit analysis is considered 0.516 

10 The amount of waste produced in the project is key 0.451 

21 A quality review session is necessary 0.399 

9 Health and safety issues are checked 0.241 

15 Time is the most important factor 0.169 

26 Cost is the most important factor to take into account 0.077 

27 Risk management should align with the organizational objectives 0.077 

13 Sustainable procurement is a must 0.066 

28 The risk appetite should be compared with the risk capacity -0.092 

18 Being on schedule is a must -0.282 

7 Stakeholder engagement is vital -0.363 

8 We need to be aware of the community’s opinion -0.440 

24 A tool such as the earned value method should be used -0.528 

20 Following the quality management plan is a must -0.604 

3 Sustainable resources should be used -0.886 

12 The sustainability of the project life cycle is important -1.055 

14 Renewable resources are vital -1.285 

6 The amount of energy used in the project is essential to take into 

consideration 

-1.583 

1 The ecological footprint should be taken into account -2.095 

11 The carbon footprint is crucial to take into account -2.135 

 

In table 15 the highest ranked statements for factor 3 are shown, as well as the 

statements that received a higher score than in any other factor. The statement 

that received the highest score is number 23 that concerns resource 

management. The respondents described resource management as the 
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foundation for a successful project, expressing that cost, time and quality factors 

all where dependent on how resources where being handled and should 

therefore be considered as the most important factor. Furthermore, the 

respondents within this factor viewed, unlike the respondents in the other 

factors, the statement 17 “time to market” as an important issue. They argued 

that the complex nature of construction within a railway environment 

incentivizes the organization towards finishing the project as quickly as possible 

to avoid the difficulties with scheduling and other time factors. 

 

Table 15 Top ranked and higher ranked statements 

Factor 3 

No. Q-Sort 

Score 

Statement 

Top ranked statements 

23 +4 Available resources is the most important factor 

4 +3 We listen to other people’s points of view, seeking to 

understand them 

22 +3 First time right is an important factor 

Higher ranked statements 

4 +3 We listen to other people’s points of view, seeking to 

understand them 

5 +2 The economic, social and environmental consequences 

are crucial 

17 +1 Time to market is crucial 

23 +4 Available resources is the most important factor 

25 +1 A cost/benefit analysis is considered 

 

As could be seen in table 14, table 16 indicates that the environmental 

statements are not as prioritized for this factor. The respondents argue that 

following the stated demands in the contract is sufficient and that in excess of 

the contract they don’t really think about it. Furthermore, statement 9 received 

a lower score than for other factors, their argumentation for its score, and the 

score for statement 27 and 28 (all concerning risk), was that it is not important 

on what objectives or principles you have regarding risk but that you actually 

work with and prioritize work concerning risk. 
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Table 16 Bottom ranked and lower ranked statements 

Factor 3 

No. Q-Sort Score Statement 

Bottom ranked statements 

11 -4 The carbon footprint is crucial to take into 

account 

1 -3 The ecological footprint should be taken into 

account 

6 -3 The amount of energy used in the project is 

essential to take into consideration 

Lower ranked statements 

1 -3 The ecological footprint should be taken into 

account 

3 -2 Sustainable resources should be used 

6 -3 The amount of energy used in the project is 

essential to take into consideration 

9 0 Health and safety issues are checked 

12 -2 The sustainability of the project life cycle is 

important 

14 -2 Renewable resources are vital 

18 -1 Being on schedule is a must 

22 +3 First time right is an important factor 
 

The distinguishing statements for factor 3, as seen in table 17, further supports 

the results from the crib sheet analysis shown in table 15 and 16. The most 

distinguishing factors where resource management, time to market and 

environmental issues. The environmental statements received a significantly 

lower score from these respondents compared to the other factors, even though 

the respondents expressed these issues as important during the interview. Their 

reasoning for the low scores was that the clients demands for environmental 

consideration was significant enough to not warrant any further investments in 

this area.  
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Table 17 Distinguishing statements for Factor 3 (Significance: P<0.05, shadowed indicates 

P<0.01) 

No. Statement Z-score Factor 

1 

Z-score Factor 

2 

Z-score Factor 

3 

23 Available resources is the 

most important factor 

0 0.15 1.91 

5 The economic, social and 

environmental consequences 

are crucial 

-0.03 -0.26 0.77 

17 Time to market is crucial -0.85 -2.41 0.58 

25 A cost/benefit analysis is 

considered 

-1.95 -0.95 0.52 

15 Time is the most important 

factor 

0.97 -1.2 0.17 

26 Cost is the most important 

factor to take into account 

1.06 -1.31 0.08 

27 Risk management should align 

with the organizational 

objectives 

1.56 -0.64 0.08 

28 The risk appetite should be 

compared with the risk 

capacity 

1.53 -1.12 -0.09 

7 Stakeholder engagement is 

vital 

-1.07 1.27 -0.36 

12 The sustainability of the 

project life cycle is important 

0.06 0.15 -1.06 

14 Renewable resources are vital -0.4 0.5 -1.29 

1 The ecological footprint 

should be taken into account 

-0.58 0.12 -2.09 

11 The carbon footprint is crucial 

to take into account 

-0.46 1.05 -2.14 

 

 

The most important aspect for the respondents in this factor was to uphold and 

fulfill the demands stated in the contract. Following the schedule was considered 

necessary, but the deadline was however more important than to follow the time 

plan exactly, as stated by a respondent: “The time plan is only a helping tool and 

a guideline, so its score is relatively low, but to control and follow up the 

schedule so that you deliver the project on time is crucial, it is connected to 

economy among other things”. The same thing goes for quality, where the 

respondents stated that quality is important, but in the sense of delivering the 

right quality, as ordered by the client, “you cannot deliver a Porsche if they order 

a Fiat”. Another respondent stated: 
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We work a lot with delivering a good result, to build something 

we are proud of… We don’t do shady things, no cheating or 

anything wrong but we are focusing on making it right and to 

keep an open dialogue with the client if we want to do 

something differently and what it would mean and cost  

All the respondents within this category also expressed the importance of 

building teams within the project. They argued that for a project to be successful 

it is imperative that all parts of the project can work together well, complement 

each other and work towards the same goal. One respondent expressed it as “It 

is like a football team, you need different type of players to be successful… The 

same can be said for a project, if one part of the project doesn´t work the rest 

of the project won’t work either”.   

As previously stated, the environmental aspects got a low attention from the 

respondents in this factor with the reasoning that the demands from the client 

was sufficient and that no further effort or focus was given. For this factor 

Sustainability was a synonym to environment, and even though they worked 

with, and prioritized, the social and economic dimensions they did not view 

them as a part of Sustainability.   

 

4.3. Consensus Statements 

The previous section highlighted the differences between the respondents Q-

sorts and detailed how the respondents could be divided into different factors 

based on their similarities. While there where many distinct differences between 

the respondents, there were also some statements that received similar results 

across all factors. These consensus statements are listed in table 18 and 

showcase those statements that where considered equally important or 

unimportant within all three factors.  
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Table 18 Consensus Statements, those that did not distinguish any pair of Factors (Non-

Significant at P>0.01, shadowed numbers are also Non-Significant at P>0.05) 

No. Statement 

2 A percentage of project time and budget should be spent on health 

and safety practices 

3 Sustainable resources should be used 

6 The amount of energy used in the project is essential to take into 

consideration 

16 Checking the schedule is a priority 

18 Being on schedule is a must 

19 Quality is the most important factor 

21 A quality review session is necessary 

24 A tool such as the earned value method should be used 

29 Risk management is fundamental 

 

5. Analysis 

Due to the nature of the Q-methodological study, an analysis will be presented 

below, where the results will be discussed briefly. 

5.1. Factor 1 

From a perspective of the construction industry in the northern European 

countries this factor is fairly traditional, in the sense of how they prioritize 

aspects of their job. Here we see a strong focus on the iron triangle but with 

health & safety being the most vital aspect of the job, as stated by the 

respondents: they don’t work if they can’t do it safely.  

Another topic that is worth mentioning, is their view of incorporation of 

sustainability in the organization, from their view of sustainability. While one 

part of this group, located in the upper constellation of the organization, 

expressed that sustainability should be incorporated at all levels in the 

organization and be a part of all processes. The other part of this group, located 

further down in the organizational hierarchy, stated that there are other people 

that work with sustainability, but it is not a part of their own job. This factor 

was the only one with a clear division regarding the incorporation of 

sustainability in their daily work. 

Due to the nature of the respondents in this factor, a fitting description of this 

factor would be “Risk avert actors with a strong focus on the Iron Triangle”. 
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5.2. Factor 2 

The analysis of Factor 2 shows no distinct categories that could be seen as the 

most important. The respondents all argued that all aspects being considered 

were linked in one way or another, and all of them should thus be considered 

important. However, the results do reveal aspects that were considered less 

important, the absolute statements “…is the most important” as well as time to 

market received low scores in this factor. This ties together with the everything 

being important statements, since stating that something is most important 

contradicts the idea that everything should be considered equally. While time 

and cost weren’t considered less important, the respondents argued that 

contrary to traditional project governance, they should not be the major 

governing factors. They argued that time and cost needed to be set in relation 

to what was being delivered, hence the lower score for time and cost.  

The respondents expressed a similar view on sustainability and how it should 

be incorporated in the organizations and in the project. It was to no surprise as 

they either worked with topics connected to sustainability on the entrepreneurial 

side or worked for the Swedish Transportation Administration, as the demands 

related to sustainability on this project are especially high and since it has a 

massive public attention. Furthermore, the respondents view of sustainability 

coincides well with the definition and the dimensions of sustainability as they 

consider social, environmental and economic issues as sustainability. 

Due to the nature of the respondents in this factor, a fitting description of this 

factor would be “Holistic actors with a clear sustainability consideration”. 

5.3. Factor 3 

The respondents in this factor has a clear focus on delivering a successful project 

according to what was stated in the contract by focusing on the iron triangle. 

For them the social aspect of sustainability, however not explicitly stated as part 

of sustainability, is important by creating a project team that communicates and 

works well together. External relations and communication with the client is 

also prioritized by this factor, concerning other external stakeholders they try to 

take them into consideration but ultimately it is up to the client as the 

entrepreneurs have a contract to follow regarding how the work proceeds. The 

respondents also expressed the importance of risk management. 

The respondents in this factor viewed sustainability as something related only 

to environmental issues, where the responsibility for consideration lies on the 
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client and should be expressed in the contract. The respondents believed that 

the demands from the client were sufficient enough to not warrant any further 

consideration of this issue. The respondents argue that the economic margin for 

these types of projects are too narrow to go beyond the contract. 

Due to the nature of the respondents in this factor, a fitting description would 

be “Team building actors with a heavy focus on contract fulfillment”.   

5.4. General analysis 

We haven’t really come to that point yet in Sweden where we 

have this homogenous sustainability thinking, it is of course a 

keyword and we always speak about it, but it isn’t empathized 

as much as the other aspects 

This quote from one of the respondents, when discussing sustainability during 

the initial individual scoring of the different categories, is a good description of 

the findings this study. There are several factors as to why sustainability has not 

yet been incorporated on all organizational levels, some potential factors will be 

discussed below. 

As previously stated, sustainability is of high importance for the Swedish 

Transport Administration, and especially in this project as the environmental 

verdict is probably one of the largest in the Swedish history, it has received a 

large public attention and there exist a significant opposition against the project. 

One employee at the Swedish Transport Administration expresses it as “Our 

sustainability work is something we want to show for the city of Gothenburg 

and other external stakeholders, especially that we have reduced the emissions, 

as it tends to be one of the major concerns for the community”. However, the 

study indicates that their work with sustainability potentially is suboptimal. The 

study has identified some of the probable reasons for this. Firstly, the Swedish 

Transport Administration have worked well with, in accordance with Total 

Quality Management (TQM) thinking, bringing down decisions to an individual 

level further down in the organization to ensure a faster “response time”. One 

of their employees’ notes, however, that this undermines the work with 

sustainability, as these individuals lack the knowledge to take favorable decisions 

sustainability-wise; the time pressure that exists in the project forces the 

employee to take the alternative that speeds up the process the most. Secondly, 

a respondent also argued that there where difficulties in the operationalization 

of the sustainability process within the organization, expressing the need for this 

to evolve. Thirdly, the Swedish Transport Administration work with a lag 
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regarding sustainability issues, compared to private actors, as the bureaucratic 

processes from being a public organization somewhat hinders the efficiency in 

the implementation process.  

 On the entrepreneurial side, the viewpoint on sustainability differs across the 

organization. The parts of the organization where sustainability is a part of their 

work as well as in the upper constellation of the organization, tend to consider 

sustainability from all three dimensions and view it as something important that 

should be considered in all parts of the organization. This viewpoint is not 

consistent across the entire organization. Some respondents view sustainability 

as only connected with environmental issues, where the responsibility lies with 

the client to state how this should be approached, as the economic margins in 

these types of projects does not allow the entrepreneur to go beyond what has 

been stated in the contract, due to the nature of the procurement (this is true 

for all respondents in the study, but only in the sense of environmental work 

that increases the economic burden on the company). However, not stated as 

part of sustainability, the economic and social dimensions of sustainability are 

well established and prioritized. Due to this the respondents considered 

sustainability as separated from their work and is something that is being 

handled by a specific unit in the organization. However, somewhat 

unconsciously, sustainable thinking is found throughout the organization, as 

stated by a respondent actively working with sustainability “We actually work 

rather well with sustainability, but as an example: A normal project manager 

doesn’t do it from a sustainability perspective, but with time and cost as driving 

forces. It is not a bad thing to earn money from doing something good for the 

environment”. Finally, the entrepreneurial side expressed a willingness and 

ability to improve their environmental work, if given the opportunity and 

resources to do so.   

6. Conclusion 

This paper contributes to the research area of project management, especially in 

the railway infrastructure industry, by illustrating how sustainability is 

incorporated in a complex megaproject. We have shown that there is knowledge 

regarding sustainability in the organizations but that a split vision regarding 

sustainability thinking and how it should be incorporated in to the daily 

operations exists. The study identified three distinct and diverse factors of which 

the holistic view of sustainability and how it should be incorporated, in 

accordance with the definition of sustainability, was found in one. This factor, 
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factor 2, were composed of the respondents from the Swedish Transport 

Administration as well as employees actively working with sustainability in the 

construction company. In the other two factors, sustainability was mostly 

regarded as an environmental aspect, where the social and economic aspects 

were considered as individual areas not related to sustainability. That being said, 

the work with the social and economic aspects of sustainability was considered 

extremely important throughout both organizations, even when not viewed as 

a part of sustainability. Furthermore, the sustainability statements regarding 

health & safety were mostly not viewed as part of the category of sustainability 

but as a part of risk, which was the highest regarded category throughout the 

study. Overall, the environmental aspect scored the lowest, composing 58% of 

the lowest scoring statements. The most common argument for this score was 

the it is essentially up to the client to state environmental demands or incentives 

in the contract, as the margins for the contractor are too small to bear the costs 

for an increase in this work.  

Therefore, we argue that the client should create a better procurement model 

that enables the contractor to better work with improving the sustainability of 

the project, especially the environmental aspects. Improvements could be made 

through a better operationalization of the work with sustainability, as stated by 

a respondent from the client organization, where the client works together with 

the contractor to better concretize how the work with sustainability should 

proceed. This could, for example, be done through incentives for innovation, 

improvement and streamlining of the processes, pushing for improvements 

while avoiding time-consuming bureaucratic processes. This would require that 

sustainability permeates the entire contractor organization and that the upper 

constellation ensures that there is a unified view of sustainability and its 

incorporation in the daily operations.  

7. Discussion 

In this study, a very specific setting has been studied, however, not an 

uncommon one. This project was a part of the ongoing development of the 

western railway system of Sweden, and since the railway system is not privatized 

the entrepreneurs work for a public-sector organization. Because of this, as well 

as other limitations such as the time limitation of a master’s thesis, which limited 

the study to the startup phase of the project; And due to the very nature of a 

qualitative single case-based study, the results could not be generalized. 

However, as a generalization of the results was not the goal of the study, these 
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factors did not affect the researchers’ ability to fulfill the aim of the study. 

Another factor that may affect the results is the time factor, as the subject is an 

ongoing and evolving topic, and this study was conducted during spring of 2018, 

a similar study conducted in a few years would probably generate different 

results.  

Studies have indicated, e.g. Sterner (2002) and Varnäs et al. (2009), that focusing 

on a life-cycle perspective of a construction project will not only lower the 

environmental effects of the project but also lower the overall costs. However, 

it is a bit of a paradox that these studies as well as this study indicates that time 

and costs are major governing factors for not implementing further 

environmental considerations, they also note that lack of knowledge was an 

affecting factor. That being said, in the Swedish construction industry the 

environmental consideration, and the overall work with sustainability, are fairly 

high, by standard. Another notion on this topic comes from Xiao et al. (2018), 

their study showed that the economic advantages for an organizations’ 

corporate sustainability performance is negatively impacted by the country-level 

sustainability performance. This implies that, generally, for a Swedish 

construction organization it is not economically beneficial to, without economic 

incentives, exceed in corporate sustainability performance (which supports our 

results). Furthermore, similar to the results in the study by Silvius et al. (2017), 

our results show a general overrepresentation of the statements concerning risk 

and quality in the upper half of the score sheet while sustainability is 

overrepresented in the lower half of the score sheet. An explanation that comes 

from the respondents in both studies is that it is the responsibility of the upper 

constellation of the organization or the client to make sure that the sustainability 

issues are considered, but that it is the responsibility of the project manager to 

understand what it means for their project. 

In a qualitative study our role as researchers differ from a quantitative study, it 

demands that the researcher is being insightful and have the capacity to 

understand and differentiate between what is important and what is not. 

Furthermore, the researchers need to be able to view the area that is being 

researched in a holistic manner while being adaptable. This is especially true for 

a Q-methodology study, where the researcher must be able to connect the 

statistical results with the perspectives from the respondents to generate 

meaningful results. Even though the Q-methodology is rigorous, objective and 

scientific in its approach there is a very little chance that factors can be found 

that matches with the respondents view completely. However, in this study only 
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statistically significant correlations have been considered valid, staying well 

above a correlation of 0.4, which is generally considered statistical significant, 

but in this study used as a lower limit to increase the reliability of the results. 

Other factors that could potentially affect the reliability and validity of the study 

is potential bias among the respondents, an unavoidable factor, as well as 

misinterpretation of the statements. The semi-structured interviews 

strengthened the reliability and validity of the study since the participants were 

free to reason and explain however they saw fit and thus ensuring a proper 

coverage of their thought process and perspective. Furthermore, all the 

respondents acknowledged the relevance of the statements to the subject and 

the essence of the industry.  

It could be interesting for future research to conduct a study throughout all the 

phases of the project lifecycle to explore potential differences that might occur 

as the project progresses throughout its different phases. Furthermore, a study 

exploring the possibilities of creating a framework or methods to facilitate the 

transfer of sustainability thinking and consideration throughout the entire 

project chain, among all the project actors would be of interest. Finally, if 

generalization of the findings in this study is sought after, a multiple case-study 

with cross-case analysis between different organizations in this industry could 

be conducted, utilizing the same method as in this study. 

8. Conflict of interests and Contributions 

The authors declare no conflict of interests. Furthermore, both authors have 

participated equally during this study and in the creation of this report. 

  



54 

9.  References 

Aarseth, W., Ahola, T., Aaltonen, K., Økland, A. & Andersen, B. (2017). Project 

sustainability strategies: A systematic literature review. International Journal of 

Project Management, 35(6), pp. 1071-1083. 

Andreescu, N.A. & Yaldiz, S. (2015). WAYS OF REPORTING CORPORATE 

SOCIAL RESPONSABILITY CASE STUDY: THE STATE OF 

REPORTING OF COMPANIES OPERATING IN THE FIELD OF 

TEXTILES AND APPAREL. Annals of the University of Oradea: Fascicle of Textiles, 

leatherwork. 16(2), pp. 125-130.  

Afzal, F., Lim, B., & Prasad, D. (2017). An investigation of corporate 

approaches to sustainability in the construction industry. Procedia Engineering, 

180, International High-Performance Built Environment Conference - A 

Sustainable Built Environment Conference 2016 Series (SBE16), iHBE 2016, 

pp. 202-210.  

Amini, M. & Bienstock, C.C. (2014). Corporate sustainability: an integrative 

definition and framework to evaluate corporate practice and guide academic 

research. Journal of Cleaner Production,76(3), pp. 12-19. 

Artiach, T., Lee, D., Nelson, D. & Walker, J. (2010). The determinants of 

corporate sustainability Performance. Accounting and Finance, 50(1), pp. 31-51. 

Baumgartner, R.J. & Ebner, D. (2010). Corporate sustainability strategies: 

sustainability profiles and maturity levels. Sustainable Development, 18(2), pp.76-

89. 

Baumgartner, R.J. & Rauter, R. (2017). Strategic perspectives of corporate 

sustainability management to develop a sustainable organization. Journal of 

Cleaner Production, 140(1), pp. 81-92. 

Briggs, A.D., Chowdhary, N., Kaurav, R.P.S. & Prakash, M. (2016). 

INTERNAL MARKETING: REVIEW FOR NEXT GENERATION 

BUSINESS. Journal of Services Research, 16(1), pp. 81-95. 

Brown, S.R. (1980). Political Subjectivity - Applications of Q Methodology in Political 

Science. New Haven and London: Yale University Press. 

Brunbäck, L. (2014). Procurement Strategy, West Link Project. Göteborg: 

Trafikverket. 



55 

https://www.trafikverket.se/contentassets/dfec181c461243078b0c47830be60

c1c/procurement-strategy-contract-works-west-link-141114.pdf 

Carson, R. (1962). Silent Spring. Boston: Houghton Miffin. 

Cavagnaro, E., & Curiel, G. (2012). The Three Levels of Sustainability.  

Sheffield: Routledge. 

Corbin, J. & Strauss, A.L. (1990). Basics of Qualitative Research. Thousand 

Oaks: Sage 

Cuppen, E., Bosch-Rekveldt, M.G.C., Pikaar, E. & Mehos, D.C. (2016). 

Stakeholder engagement in large-scale energy infrastructure projects: Revealing 

perspectives using Q-methodology. International Journal of Project Management, 

34(7), pp. 1347–1359. 

Dahlin, J-E. (2015). Hållbar utveckling – En introduktion för ingenjörer. Lund: 

Studentlitteratur AB.  

Dinsmore, P. & Cabanis-Brewin, J. (2014). The AMA Handbook Of Project 

Management. New York: AMACQM.  

Eberstadt, N.N. (1973). What History Tells Us About Corporate Responsibility. 

Business & Society Review/Innovation, 73(6), pp. 76-81. 

Eisenhardt, K.M. (1989). Building Theories from Case Study Research. 

Academy of Management Review, 14(4), pp. 532-550. 

Elkington, J. (1999) Cannibals with forks: the triple bottom line of 21st century business. 

Oxford: Capstone.  

Eriksson, P.E., Larsson, J. & Pesämaa, O. (2017). Managing complex projects 

in the infrastructure sector -  A structural equation model for flexibility-focused 

project management. International Journal Of Project Management, 35(8), pp. 1512-

1523. 

Flyvbjerg, B. (2014). What you should know about megaprojects and why: an 

overview. Project Management Journal, 45(2), 6–19. 

Flyvbjerg, B., Garbuio, M. & Lovallo, D. (2009). Delusion and deception in large 

infrastructure projects: two models for explaining and preventing executive 

disaster. California Management Review, 51(2), pp. 170-194.  



56 

Garbie, I.H. (2015). Sustainability Awareness in Industrial Organizations. 

Procedia CIRP, 26, 12th Global Conference on Sustainable Manufacturing- 

Emerging Potentials, pp. 64-69.  

Gimenez, C., Sierra, V. & Rodon, J. (2012). Sustainable operations: Their impact 

on the triple-bottom-line. International Journal of Production Economics, 140(1), pp. 

149-159. 

Global Footprint Network (2018). Ecological Footprint. 

https://www.footprintnetwork.org/our-work/ecological-footprint/  

[2018-03-26] 

Global Reporting Initiative (2018). About GRI. 

https://www.globalreporting.org/information/about-gri/Pages/default.aspx 

[2018-03-27] 

Gray, D.E. (2017). DOING RESEARCH IN THE BUSINESS WORLD. 

London: Sage. 

Gröndahl, F. & Svanström, M. (2012). Hållbar utveckling - en introduktion för 

ingenjörer och andra problemlösare. Stockholm: Liber. 

Ha-Brookshire, J. (2017) Toward Moral Responsibility Theories of Corporate 

Sustainability and Sustainable Supply Chain. Journal Of Business Ethics, 145(2), pp. 

227–237. 

Hardin, G. (1968). The Tragedy of the Commons. Science, 162(3859), pp. 1243-

1248.  

Hassini, E., Surti, C. & Searcy, C. (2012). A literature review and case study of 

sustainable supply chains with a focus on metrics. International Journal of Production 

Economics, 140(1), pp. 69-82. 

Hopkins, E.A. (2015). LEED certifications of campus buildings: A cost-benefit 

analysis. Journal of sustainable Real Estate, 7(1), pp. 99-111.  

Huemann, M. & Silvius, A.J.G. (2017). Projects to create the future: Managing 

projects meets sustainable development (Editorial). International Journal of Project 

Management, 35(6), pp. 1066-1070. 

Hueskes, M., Verhoest, K. & Block, T. (2017). Governing public-private 

partnerships for sustainability: An analysis of procurement and governance 

https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.globalreporting.org/information/about-gri/Pages/default.aspx


57 

practices of PPP infrastructure projects. International Journal of Project Management, 

35(6), pp. 1184-1195. 

Høgevold, N.M., Svensson, G., Klopper, H.B., Wagner, B., Sosa Valera, J.C., 

Padin, C., Ferro, C. & Petzer, D. (2015). A triple bottom line construct and 

reasons for implementing sustainable business practices in companies and their 

business networks. Corporate Governance, 15(4), pp. 427-443.  

International Organization for Standardization (ISO) (2010). ISO 26000:2010 

Guidance on social responsibility. Geneva.  

Isaksson, A. & Linderoth, H. (2018). Environmental considerations in the 

Swedish building and construction industry: the role of costs, institutional 

setting, and information. Journal of Housing and the Built Environment, published 

online: 23 January 2018, pp. 1-19. 

Kivilä, J., Martinsuo, M. & Vuorinen, L. (2017). Sustainable project management 

through project control in infrastructure projects. International Journal of Project 

Management, 35(6), pp. 1167-1183.  

Klakegg, O.J. (2009). Pursuing relevance and sustainability: Improvement 

strategies for major public projects. International Journal of Managing Projects in 

Business, 2(4), pp. 499-518. 

Kourula, A., Pisani, N. & Kolk, A. (2017). Corporate sustainability and inclusive 

development: highlights from international business and management research. 

Current Opinion in Environmental Sustainability, 24(1), pp. 14-18. 

Kucukvar, M., Egilmez, G. & Tatari, O. (2014). Sustainability assessment of U.S. 

final consumption and investments: triple-bottom-line input-output analysis. 

Journal of Cleaner Production, 81(1), pp. 234-243. 

Landrum, N.E. & Ohsowski, B. (2017). Identifying Worldviews on Corporate 

Sustainability: A Content Analysis of Corporate Sustainability Reports. Business 

Strategy and the Environment, 27(1), pp. 128-151. 

Lo, S-F. (2010). Performance Evaluation for Sustainable Business: A 

Profitability and Marketability Framework. Corporate Social Responsibility and 

Environmental Management, 17(6), pp. 311-319. 

Marcelino-Sádaba, S., González-Jean, L. & Pérez-Ezcurdia, A. (2015). Using 

project management as a way to sustainability. From a comprehensive review to 

a framework definition. Journal of Cleaner Prodcution, 99(1), pp. 1-16. 



58 

Martens, M.L. & Carvalho, M.M. (2017). Key factors of sustainability in project 

management context: A survey exploring the project managers’ perspective. 

International journal of Project Management, 35(6), pp. 1084-1102. 

McDonagh, P. & Prothero, A. (2014). Sustainability marketing research: past, 

present and future. International Journal Of Marketing Management, 30(11-12), pp. 

1186-1219. 

McKeown, B. & Thomas, D.B. (2013). Q Methodology (2nd Edition). Thousand 

Oaks, CA: SAGE Publications Inc. 

Meadows, D.H., Meadows, D.L., Randers, J. & Behrens III, W.W. (1972). The 

Limits to Growth. Washington, DC: Potomac Associates. 

Montiel, I. (2008). Corporate social responsibility and corporate sustainability: 

separate pasts, common futures. Organization & Environment, 21(3), pp. 245-269. 

Montiel, I. & Delgado-Ceballos, J. (2014). Defining and Measuring Corporate 

Sustainability: Are We There Yet?. Organization & Environment, 27(4), pp. 113–

139.  

Naturvårdsverket & Energimyndigheten (2006). Ekonomiska styrmedel i 

miljöpolitiken. Stockholm: Naturvårdsverket. 

http://www.naturvardsverket.se/Documents/publikationer/620-5616-

6.pdf?pid=3228 

Ofori, D.F. (2013). Project Management Practices and Critical Success Factors-

A Developing Country Perspective. International Journal of Business and 

Management, 8(21), pp. 14-31.  

Olivia. (n.d.). Choosing an Interview Type for Qualitative Research. 

http://www.statisticssolutions.com/choosing-an-interview-type-for-

qualitative-research/ [2018-03-19] 

Paton, E. (2018). H&M, a Fashion Giant, Has a Problem: $4.3 Billion in Unsold 

Clothes. Business News Daily, 27 March.  

Project Management Institute (PMI). (2008). A Guide to the Project Management 

Body of Knowledge. Pennsylvania: Project Management Institute (PMI). 

Porter, M.E. & Kramer, M.R. (2006). Strategy and society: the link between 

competitive advantage and corporate social responsibility. Harvard Business 

Review, 80(12), pp. 56-68. 

http://www.naturvardsverket.se/Documents/publikationer/620-5616-6.pdf?pid=3228
http://www.naturvardsverket.se/Documents/publikationer/620-5616-6.pdf?pid=3228


59 

Post, J. (2017). What is Corporate Social Responsibility?. Business News Daily, 3 

April. 

Robbins, P. & Krueger, R. (2000). Beyond Bias? The Promise and Limits of Q 

Method in Human Geography. The Professional Geographer, 52(4), pp. 636-648. 

RobecoSam (2018). About us. 

 http://www.sustainability-indices.com/ [2018-03-27] 

Savitz, A.W. (2006). The triple bottom line: How Today’s Best-Run Companies Are 

Achieving Economic, Social and Environmental Success -- And How You Can Too. San 

Francisco, CA: Jossey-Bass.  

Schmolck, P. (2017). The QMethod Page. 

http://schmolck.userweb.mwn.de/qmethod/ [2018-03-19] 

Schuler, D., Rasche, A., Etzion, D. & Newton, L. (2017). Corporate 

Sustainability Management and Environmental Ethics. Business Ethics Quarterly, 

27(2), pp. 213-237. 

Sharma, S. (2000). Managerial Interpretations and Organizational Context as 

Predictors of Corporate Choice of Environmental Strategy. The Academy of 

Management Journal, 43(4), pp. 681-697. 

Silvius, A.J.G., Kampinga, M., Paniagua, S. & Mooi, H. (2017). Considering 

sustainability in project management decision making; An investigation using 

Q-methodology. International Journal of Project Management, 35(6), pp. 1133-1150. 

Silvius, A.J.G. & Schipper, R. (2014). Sustainability in Project Management: a 

literature review and impact analysis. Social Business, 4(1), pp. 63-96. 

Silvius, A.J.G. & Schipper, R. (2015). A conceptual model for exploring the 

relationship between sustainability and project success. Procedia Computer Science, 

64(1), pp. 334-342. 

Silvius, A.J.G., Schipper, R., Planko, J., van den Brink, J. & Köhler, A. (2012). 

Sustainability in Project Management. Farnham: Gower Publishing. 

Stern, N. (2007). The economics of climate change: the Stern review. Cambridge: 

Cambridge University Press. 

Sterner, E. (2002). Green procurement’ of buildings: a study of Swedish clients’ 

considerations’. Construction Management & Economics, 20(1), pp. 21-30.  

http://www.sustainability-indices.com/
http://schmolck.userweb.mwn.de/qmethod/


60 

Stephenson, W. (1935). Correlating persons instead of tests. Journal of Personality, 

4(1), pp. 17-24. 

Suprapto, M., Bakker, H.L.M., Mooi, H.G. & Moree, W. (2015). Sorting out the 

essence of owner-contractor collaboration in capital project delivery. 

International Journal of Project Management, 33(3), pp. 664-683. 

Sutherland, J., Richter, J., Hutchins, M., Dornfeld, D., Dzombak, R., Mangold, 

J., Robinson, S., Hauschild, M., Bonou, A., Schönsleben, P. & Friemann, F. 

(2016). The role of manufacturing in affecting the social dimension of 

sustainability. CIRP Annals - Manufacturing Technology, 65(2), pp. 689–712 

Sustainable Development Commission (n.d.). History of SD.  

http://www.sd-commission.org.uk/pages/history_sd.html [2018-02-21] 

Sustainability Degrees. (n.d.). Sustainable Business. 

https://www.sustainabilitydegrees.com/what-is-sustainability/sustainable-

business/ [2018-03-26] 

The Ecologist (1972). A Blueprint for Survival, 2(1). 

United Nations (UN) (1972). REPORT OF THE UNITED NATIONS 

CONFERENCE ON THE HUMAN ENVIRONMENT. New York: United 

Nations Publications. http://www.un-documents.net/aconf48-14r1.pdf 

United Nations (UN) (1992). United Nations Conference on Environment & 

Development: Agenda 21. New York: United Nations.  

https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf 

United Nations (UN) (1997). KYOTO PROTOCOL TO THE UNITED 

NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE. 

New York: United Nations. 

https://unfccc.int/resource/docs/convkp/kpeng.pdf 

United Nations (UN) (2012). Resolution adopted by the General Assembly on 27 July 

2012: 66/288. The future we want. New York: United Nations. 

http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/66/288&Lang

=E 

United Nations (UN) (2015a). Draft outcome document of the United Nations summit 

for the adoption of the post-2015 development agenda. New York: United Nations. 

http://www.un.org/ga/search/view_doc.asp?symbol=A/69/L.85&Lang=E 

http://www.sd-commission.org.uk/pages/history_sd.html
http://www.un-documents.net/aconf48-14r1.pdf
https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf
https://unfccc.int/resource/docs/convkp/kpeng.pdf
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/66/288&Lang=E
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/66/288&Lang=E
http://www.un.org/ga/search/view_doc.asp?symbol=A/69/L.85&Lang=E


61 

United Nations (UN) (2015b). ADOPTION OF THE PARIS AGREEMENT. 

New York: United Nations. 

http://www.un.org/ga/search/view_doc.asp?symbol=FCCC/CP/2015/L.9/

Rev.1 

United Nations (UN) (n.d.). The Sustainable Development Agenda. 

http://www.un.org/sustainabledevelopment/development-agenda/  

[2018-03-01] 

Varnäs, A., Balfors, B. & Faith-Ell, C. (2009). Environmental consideration in 

procurement of construction contracts: current practice, problems and 

opportunities in green procurement in the Swedish construction industry. 

Journal of Cleaner Production, 17(13), pp. 1214-1222. 

Watts, S. & Stenner, P. (2012). Doing Q Methodological Research: Theory, Method and 

Interpretation. London: Sage Publishing. 

Wilson, M. (2003). Corporate Sustainability: What is it and where does it come 

from?. Ivey Business Journal, March/April 2003. 

https://iveybusinessjournal.com/ibj_issue/march-april-2003/ 

World Commission on Environment and Development (1987). Our Common 

Future. Oxford: Oxford University Press. 

https://sustainabledevelopment.un.org/content/documents/5987our-

common-future.pdf 

Xiao, C., Wang, Q., van der Vaart, T. & van Donk, D (2018). When Does 

Corporate Sustainability Performance Pay off? The Impact of Country-Level 

Sustainability Performance. Ecological Economics, 146(APR2018), pp. 325-333.  

 

  

http://www.un.org/ga/search/view_doc.asp?symbol=FCCC/CP/2015/L.9/Rev.1
http://www.un.org/ga/search/view_doc.asp?symbol=FCCC/CP/2015/L.9/Rev.1
http://www.un.org/sustainabledevelopment/development-agenda/
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf


62 

10. Appendix 

10.1. Z-score calculation 

To calculate the Z-score there are four steps the researchers has to take. First 

the initial factor weight for all the sorts must be calculated, seen in equation 1. 

1.  𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑓𝑜𝑟 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑄𝑠𝑜𝑟𝑡)

= 𝑓𝑎𝑐𝑡𝑜𝑟 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 ÷ (1 − 𝑓𝑎𝑐𝑡𝑜𝑟 𝑙𝑎𝑜𝑑𝑖𝑛𝑔2) 

The next step is to invert the largest initial factor weight for each factor, see 

equation 2. 

2.  𝑅𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑟𝑔𝑒𝑟𝑠𝑡 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡

= 1 ÷ 𝑙𝑎𝑟𝑔𝑒𝑠𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 

The third step is to multiply all the initial factor weights with the reciprocal of the 

largest factor weight, the resulting number, the final factor weight, indicates how much 

a certain sort contributes to the factor, in percentage, compared to the highest 

contributing sort, see equation 3. 

3.   𝑓𝑖𝑛𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑓𝑜𝑟 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑠𝑜𝑟𝑡)

= 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡

× 𝑟𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑟𝑔𝑒𝑠𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑤𝑖𝑒𝑔ℎ𝑡 

 

Finally, the Z-score are calculated to enable cross-factor comparisons, see 

equation 4. In this equation the weighted score for a statement is used, this is a 

respondents’ score for a certain item times the final factor weight for that sort. 

 

4.  𝑍 − 𝑠𝑐𝑜𝑟𝑒 (𝑓𝑜𝑟 𝑎 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑡𝑜 𝑖𝑡𝑠 𝑓𝑎𝑐𝑡𝑜𝑟)
= (𝑇ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑠𝑐𝑜𝑟𝑒𝑠 𝑓𝑜𝑟 𝑡ℎ𝑎𝑡 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡
− 𝑇ℎ𝑒 𝑚𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑠𝑐𝑜𝑟𝑒𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡𝑠)
÷ 𝑇ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑖𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑠𝑐𝑜𝑟𝑒𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡𝑠  

 





 

 


