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Abstract 

Stockholm is one of the fastest growing conurbations in Europe, to accommodate for the 

increased population and urban growth, the current subway system needs to be extended. 

Appropriately, a joint initiative regarding housing and infrastructure development was signed 

in January 2014 by the Swedish government, Stockholm County Council and the afflicted 

municipalities Stockholm, Solna, Nacka and Järfälla. The joint initiative, the 2013 Stockholm 

negotiation, presented an extension of the current subway system with a total length of 19,6 

km and 11 new stations in Stockholm, Solna, Nacka and Järfälla. 

Large-scale infrastructure projects often suffer from cost and time overruns. The Stockholm 

subway construction is no exception and has since the project started collected a delay 

equivalent of five years for Järfälla and Nacka, and a cost overrun of SEK 9,3 billion. The aim 

of this thesis is to objectively identify the critical delay factors of the subway tunnel 

construction in Stockholm and unveil the delay implication on property developers with 

housing projects in the adjacent areas to the new stations. The thesis will be limited to mainly 

focus on the extension to Järfälla and Nacka. 

To investigate the research questions, a systematic integration of quantitative and qualitative 

data has been collected through literature reviews, 9 interviews with the client, designers, 

consultants and a survey with 13 property developers. 

This thesis has identified one critical delay factor, linked to the poor project performance 

regarding the time overruns. With support from the literature review, interviews and surveys, 

the observed delay can be described as a consequence of political-economic explanations. The 

cause for the delay is rooted in the inaccurate estimations and unrealistic expectations presented 

in the 2013 Stockholm negotiation. Thus, the project delay is to be categorized as non- 

acceptable, due to a five-year prolonged time plan. Additional delay factors have been identified 

but are not to be viewed as critical. This thesis has also identified a general frustration amongst 

the developers in Järfälla and Nacka as they have perceived negative implications as a 

consequence of the delay of the subway extension. 
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Sammanfattning 

Stockholm är en av de snabbast växande storstadsregionerna i Europa och för att tillgodose den 

ökade tillväxten behöver regionen utveckla sin infrastruktur och kollektivtrafik. I januari 2014 

undertecknades en överenskommelse, avseende utveckling av bostäder och infrastruktur, 

mellan regeringen, Stockholm Läns Landsting, Stockholm- och Solna stad, Nacka samt Järfälla 

kommun. Avtalet benämns som 2013 års Stockholmsförhandling och omfattar en utbyggnad 

om 11 nya tunnelbanestationer i Stockholm, Solna, Nacka och Järfälla, med en total spårlängd 

om 19,6 km. 

Stora infrastrukturprojekt har historiskt sett blivit försenade och haft budgetöverskridande 

projektkostnader. Tunnelbaneutbyggnaden mot Järfälla och Nacka har båda blivit försenade 

med fem år samt överskridit budgeten med totalt 9,3 miljarder kronor. Syftet med denna 

masteruppsats är att objektivt identifiera de kritiska faktorer som orsakat förseningen av 

projektet samt redogöra för de konsekvenser som förseningen har orsakat för de 

bostadsutvecklare med projekt i områdena där de nya stationerna är planerade. Uppsatsen har 

avgränsats till att enbart skildra utbyggnaden mot Järfälla och Nacka. 

För att besvara studiens frågeställningar har kvalitativ och kvantitativ data integrerats genom 

litteraturstudier, intervjuer med 9 nyckelpersoner inom projektet, samt via en 

enkätundersökning med 13 fastighetsbolag, verksamma i Järfälla och Nacka. 

Uppsatsen har identifierat en faktor som ligger till grund för att projektet inte presterat enligt 

projektets tid- och kostnadsmål. Faktorn har sitt ursprung i de felaktiga och orealistiska 

beräkningar som presenterades i 2013 års Stockholmsförhandling. Ytterligare 

förseningsfaktorer har identifierats, men är inte att anses som kritiska eftersom de inte haft en 

betydande inverkan på projektet och dess färdigställande. Förseningen av projektet är att 

kategorisera som ej acceptabel med hänsyn till dess uppkomst och omfattning. Mot den 

bakgrundsdata som samlats in genom litteraturstudier, intervjuer och enkätundersökningar kan 

förseningen härledas som en konsekvens av politisk-ekonomiska orsakssamband. Uppsatsens 

resultat visar även på att förseningen orsakat flera negativa konsekvenser för de fastighetsbolag 

som är verksamma i Järfälla och Nacka, vilket har skapat ett generellt missnöje gentemot 

projektets beställarorganisation. 
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Nomenclature 

Access tunnels - The access tunnels are used to transport machinery, equipment and workers 

below ground level for excavation of the subway tunnels. 

 
Catchment area - Areas directly affected by the upgraded infrastructure and increased 

accessibility. 

 
Client organisation - The responsible organisation of executing and procuring the metro 

extension, see also EMA. 

 
Consultants - Responsible for the construction and labour. 

 
Delay factors - A certain event that can disrupt the project timeline. 

 
Designers - Structural engineers and architects. 

 
Fissure zones - fractured rock mass in the bedrock. 

 
Järfälla - Referring to the areas adjacent to the new stations in Järfälla municipality. 

 
Nacka - Referring to the areas adjacent to the new stations in Nacka municipality. 

 
Resumption - A restart in the project process due to changes in planning and scheduling. 

 
Southern suburbs - A part of the City of Stockholm and is located south of Stockholm’s 

inner city. 

 
Stockholm County Council - Region Stockholm since 2019, but will be mentioned as 

Stockholm County Council throughout the report. 

 
List of Abbreviations 

AEC - Architecture engineering and construction 

EMA - Extended Metro Administration 

POB - Positive organizational behavioral theory 

SCC - Stockholm County Council 

STA - Swedish Transport Administration 

ÄTA - Alterations and additional work 
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1. Introduction 

 
1.1 Background 

According to the UN's World Urbanization Prospects (2018), 55 % of the world's population 

lives in urban areas. A proportion that is estimated to increase to 68 % by 2050. Additionally, 

the Nordic countries are included in the projected 42 most urbanized countries in the world, 

withholding 90 % of their inhabitants in urban areas by 2050. Stockholm is one of the fastest- 

growing conurbations in Europe and faces great challenges with handling the positive urban 

progression. In order to acquire the increased population and urban growth, public 

transportation needs to be dimensioned accordingly. As a result, the subway system in 

Stockholm is being extended with a total length of 19,6 km and 11 new stations via a joint 

initiative by the government, Stockholm County Council and the afflicted municipalities 

Stockholm, Nacka, Solna and Järfälla (2013 Stockholm negotiation, 2014a). The extensions 

can be categorized into three areas whereof the new metro will reach: 

 
(i) Arenastaden (3 stations and 4,1 km of track) 

(ii) Järfälla (2 stations, 4 km of track) 

(iii) Nacka and Söderort (11,5 km with 6 stations) 

 
The extension is a historical infrastructure investment and project to create sustainable and 

attractive public transportation in the region of Stockholm. It is also a remarkable ingredient 

for economic and urban development, both during and after its completion. The tunnel 

construction in Stockholm is of large project scale and withholds many parties during its 

processes, such as consultancy firms and designers/architects (2013 Stockholm negotiation, 

2014a). Via the new extension of the Stockholm subway system, accessibility increases, and 

public transportation can hence unlock new sub-urban areas due to improved reach of goods, 

services and activities (Dewees, 1976). Under the Stockholm negotiation, each municipality 

involved in the agreement is conditioned to build a specific amount of housing each year to 

fulfil their part in the agreement (2013 Stockholm negotiation, 2014a). 

 
Development projects in areas where new public transportation is planned are therefore highly 

dependent on the completion of infrastructure projects. Large scale infrastructure investments 

have however, a negative history of project delivery with large cost overruns and postponed 

completion dates. Flyvbjerg (2005) and Jäderholm (2019) are two eminent reports that 

highlight these problems in the AEC industry. The Stockholm subway construction is no 

exception and has since the project started collected a delay equivalent of five years for Järfälla 

and Nacka, and a cost overrun of SEK 9,3 billion (Ministry of Infrastructure, 2020). Delay is a 

common phenomenon within the AEC industry and the magnitude of the delay varies between 

projects. Poor project delivery can be explained through several explanations, for instance, poor 

planning and scheduling, bureaucratic processes, lack of commitment and organizational 

issues. It is of great importance to define the reason and causes for the delay to mitigate, 
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minimize, and avoid future delay since it also may cause mistrust and arbitration problems 

amongst clients and consultants (Zidane & Andersen, 2017). 

 
This paper aims to objectively identify the critical delay causes of the subway tunnel 

construction in Stockholm and uncover the delay implications on property developers with 

housing projects in the adjacent areas to the new stations. This thesis will mainly focus on 

evaluating and unfolding how Järfälla and Nacka will be affected. 

 

1.2 Purpose 

The purpose of this thesis is to examine the subway tunnel construction with the following 

problem formulations: 

 

(i) Identify the delay factors according to the viewpoints of clients, designers and consultants 

involved in the subway tunnel construction in Stockholm. 

 

(ii) Investigate how the project delay affects property developers with ongoing projects in the 

adjacent areas to the new subway stations. 

 

1.3 Delimitations 

Considering large scale infrastructure projects, the thesis has been delimited to only investigate 

the subway tunnel construction in Stockholm. Due to the time limitation of the thesis project, 

the thesis will further be delimited to only review the extension to Järfälla and Nacka, 

consequently the blue subway extension. The thesis will mainly focus on identifying the delay 

factors which are causing the project to not perform as the original time plan. The purpose is 

not to test any hypothesis, but instead, review and analyse the project delay and its implications 

on property developers constructing residential housing. Information has been gathered 

through public documents, interviews with key individuals from the project and conducted a 

survey with property developers. Infrastructure projects are a very political matter, and this 

report tries to dissociate and remain unbiased with a focus on project attributes rather than 

political actions. 

 

1.4 Expected Contribution 

The study contributes to the theory in the practice of construction time management by 

identifying the primary and critical delay factors and unveiling the underlying delay 

implications on property developers. The results from this thesis will guide improvements and 

performance for future infrastructure or construction projects to avoid project delays and cost 

overruns in the early project phases. In addition, create awareness about the delay implications 

to third party actors and benefits of the society. 
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2. Literature review 

This section will provide a review of the 2013 Stockholm negotiation and project progress, as 

well as an overview of research within urbanisation, delays in construction projects, cost 

overruns in construction projects and accessibility improvements on property values. The 

section covering the Stockholm negotiation will provide necessary information to understand 

the important sequences of events up to this date. 

 

2.1 Urbanisation & public transportation 

Urbanization is an ongoing process that is forcing people towards the city centre which puts 

pressure on the technical infrastructure (Karlsson & Sera, 2015). Therefore, to use the potential 

of urbanization and promote growth, a well-functioning infrastructure has shown to be of great 

importance (Ivan & Gordon, 2013). With urbanization, several advantages will follow. For 

instance, urbanization is contributing to the development of the economy as well as for society 

to continue advancing. However, urbanization is also contributing to challenges since it puts 

pressure on several environmental factors as well as rising house prices, which can threaten the 

financial market stability (Chen & Zhao, 2004) (van Doorn, Arnold & Rapoport, 2019). 

 
Expansion of existing subway systems and usage of urban underground space is discussed in 

several reports and are mentioned as important, in order to both achieve and handle increased 

urbanization as well as the environmental problem that follows (Bobylev, 2009) (Wersäll, 

2013). 

 

2.2 Delays in construction projects 

Cost and time overruns in infrastructure projects is a recognized issue within research. 

Numerous studies have investigated infrastructure projects and discovered that they tend to 

suffer from critical time and cost overruns. A widely recognized study within the industry was 

published by Flyvbjerg, Skamris Holm and Buhl (2003) where they identified that 9 out of 10 

infrastructure projects, with a sample of 258 projects from 20 countries and 5 continents, 

suffered from cost overruns. The paper presented evidence that there is a statistical significance 

that transport infrastructure projects do not perform as their originated budget nor timeframe. 

The explanation to why transport infrastructure projects suffer from inaccuracy in forecasts of 

costs, time and benefit is commonly grouped into three categories: 

 
(i) Technical explanations 

Technical explanations refer to cost overruns and benefit shortfalls in the matter of inadequate 

data, imperfect forecasting, human error, lack of experience, etc. By developing better 

forecasting models, collecting more valid data, and using more experienced project appraisers, 

technical errors can be reduced or eliminated (Flyvbjerg, 2005). 
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(ii) Psychological explanations 

Psychological explanations refer to cost overruns and benefit shortfalls in the matter of 

planning fallacy and optimism bias. Consequently, the decision making is based on delusional 

optimism rather than rational risk management, weighting possible gain, loss, and probabilities. 

As a result, the cost is underestimated, and benefits are overestimated and do not have the 

likelihood to deliver the expected returns (Flyvbjerg, 2005). 

 
(iii) Political-economic explanations 

Political-economic explanations address the possibility that inaccuracy in forecasts is due to 

deliberate and strategically overestimated benefits for the outcome of a project. Project 

appraisers consciously glorifies time plans and budget to gain approval and funding for their 

project. This type of strategic misrepresentation of a project’s key figures can be summed to 

political and organizational pressures (Flyvbjerg, 2005). 

 
These delay explanations are also refereed by Bertram, Groth and Weber (2020). In addition, 

they add a fourth explanation, discount function of cash flows. The explanation refers to 

systematic errors’ due unrealistic assumptions on the time-weighting of costs and benefits, also 

known as the discount function. In many projects, large costs normally occur in the beginning 

of the project but are outweighed by project benefits. These benefits may be lower than the 

costs but are often extends for a longer period afterwards. 

 
Flyvbjerg (2005, 2007, 2018) and Bertram, Groth and Weber (2020) both claims in their studies 

that all these explanations and approaches individually can help to explain errors in the forecast. 

But justifying a delay based on optimism bias and lack of experience can be an unusable 

explanation, especially for large scale infrastructure projects. The combination of economical 

and political reasons proves to be a more useful explanation for systematic errors. 

 

2.2.1 Historical delays in infrastructure projects in Sweden 

Several large scale infrastructure projects have been constructed in Sweden since the 1990s. 

These infrastructure projects consist of both railway and highway projects. A majority of the 

project achieved approval for its pre-study in 1992 and the rest at the end of the 90s (Jäderholm, 

2020). 

 
Similarities between these projects are rooted in their significant delay in contrast to their 

original time plan, presented in Table 7. The investigated projects collected a minimum delay 

of six years and an average delay of approximately eight years. Besides the delay, all of the 

projects collected a cost overrun corresponding to a minimum of 109 % of its total original 

project cost. The time and cost implications were partially linked to insufficient pre-study work 

and problems with financing. In addition to the presented cost and delay factors, the 

infrastructure projects were also postponed due to project conflict with the city plans 

(Jäderholm, 2020). Historically, large scale infrastructure projects in Sweden tend to be delayed 

and take on additional costs. In 1984, the National Audit Office published a report where they 



5  

highlighted inaccurate and underestimated time plans and cost calculations as a recurring 

problem (Jäderholm, 2020). 

 
Table 7, Summary of research covering delays in large-scale infrastructure projects in Sweden 

(Jäderholm, 2020). 

 
Name of project Total project 

duration (years) 

Construction 

duration (years) 

Delay duration 

(years) 

Botniabanan/Ådalsbanan 15 11 6 

Citybanan/Third track 13 8 6 

Citytunneln 15 6 10 

Norra Länken 22 8 18 

Södra Länken 12 7 7 

Götaleden 14 6 7 

 

 
2.2.2 Historical delays from a global perspective 

Delay and cost overruns for large scale construction projects is a global problem and causes 

huge losses for many economies since the construction industry is an important element for a 

country’s economy (Shrestha, 2017). Two reports that were conducted in the 90s showed that 

over 20 % of the construction projects in the UK were delayed and more than 50 % ended up 

with claims of different sorts (HMSO, 1995) (Onyngo, 1993). Apart from affecting the 

economy, delays in construction projects carry several other consequences. According to 

Megha and Rajiv (2013), delays contribute to exaggerated prices, loss of productivity, 

increased expenditures and legal lawsuits between house owners and contractors. A delay in 

infrastructure projects contributes to socio-economic effects due to its function for society 

(Cerpa & Verner, 2009). Chan and Kumaraswamy (1997) computed a questionnaire survey in 

Hong Kong where delays for several construction projects were evaluated. In total, the study 

covered 83 potential delay factors. The result from the survey showed five major factors that 

contributed to the delays: “unforeseen ground conditions”, “low speed of decision making 

involving all project teams”, “poor site management and supervision”, “client-initiated 

variations” and “necessary variations of works”. Al-momani (2000), computed a similar study 

in Jordan where 130 projects were investigated and identified the primary delay factors as: site 

conditions, weather, late deliveries and economic conditions. 

 
El Razek, Bassioni and Mobarak (2008) collected data through semi-structured interviews in 

Egypt and investigated the main causes from three different viewpoints: contractors, owners 

and consultants. The overall result from the interviews showed that the primary delay factor 

was linked to finance from the contractor as well as payments from the owner to the contractor. 

Kazaz, Ulubeyli and Tuncbilekli (2012) investigated projects in Turkey and found that the 

primary delay causes was linked to design and material changes, delay of payments and cash 

flow problems. Another survey-based study in Turkey was conducted by Cülfik, Sarikaya and 

https://ascelibrary.org/author/Shrestha%2C%2BPramen%2BP


6  

Altun (2014) and showed similar results but added “unrealistic project duration” as a key delay 

factor. 

 
In Europe and in the United states, fewer research has been conducted. However, Bordoli & 

Baldwin (1998) and Shrestha (2017) computed similar studies regarding project delays in the 

US. Both reports were based on surveys where Bordoli & Baldwin (1998) presented evidence 

that weather, labour supply and problems linked to the subcontractors were the major causes 

for delays. Shrestha (2017) presented that issues related to design and deficient communication 

between involved parties were the primary causes. Larsen et. al (2016) computed a study 

investigating construction projects in Denmark. Larsen et. al (2016) found that lack of funding 

was the most significant cause. See Table 6 for a summary of the identified delay causes 

covered in the literature. 

 
Table 6, Summary of research covering delays in construction projects. 

 
Author Location & year Delay causes 

Chan & Kumaraswamy Hong Kong (1997) Unforeseen ground conditions. Low 
  speed of decision-making, involving 
  all project teams. Poor side 
  management and supervision. Client- 
  initiated variation. Necessary 
  variations of works. 

Bordoli & Baldwin United States (1998) Weather conditions, labour supply, 
  subcontractors. 

Al-Momani Jordan (2000) Site conditions, late deliveries, 
  economic conditions. 

El Razek, Bassioni & Egypt (2008) Financial distress 

Mobarek   

Kazaz, Ulubeyli & Turkey (2012) Design and material changes, financial 

Tuncbilekli  distress 

Cülfik, Sarikaya & Altun Turkey (2014) Unrealistic project planning and 
  scheduling, design and material 
  changes, financial distress. 

Larsen et al. Denmark (2016) Lack of funding 

Shrestha United States (2017) Design changes, deficient 
  communication. 

 

2.3 Cost overruns in construction projects 

The reason for cost overruns in construction projects is widely discussed in several articles. 

Cost overrun is defined by Flyvbjerg et.al (2018) as the “difference between actual and 

estimated capital costs for an investments”. Professor Bent Flyvbjerg is an eminent researcher 

within the field and possesses great knowledge and experience due to his large number of 

publications and citations, hence sources from Flyvbjerg should be considered with high 

reliability and validity (Lind & Brunes, 2014). In 2003, Flyvbjerg et.al (2003) published an 

article where 250 infrastructure projects were evaluated and showed that 86 % of the projects 

had cost overruns. Rail projects were concluded to have the highest cost overrun (45 %) on 

average while road projects showed the lowest (20 %). There was also a difference between 
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cost overruns in Europe compared to the United States. A follow-up study was made the year 

after by Flyvbjerg et.al (2004), where the major causes for cost overruns were stated. The 

authors showed that the length of the project implementation phase had a significant correlation 

with cost escalation as well as the size of the project. Moreover, in addition to previous causes, 

projects that have been suffering from delays also showed a significant correlation with cost 

escalation. 

 
Lundman (2011) found that the majority of a project's cost overruns occurred during the 

planning phase and is mentioning indirect costs such as the purchase of land and administration 

as crucial factors. A recent study regarding cost overruns was made in Germany where 

Steininger, Groth & Weber (2020) investigated the large rail infrastructure project Stuttgart 21. 

Stuttgart 21 is currently the largest ongoing project in Germany and has exceeded the initial 

budget by 228 %. The authors highlight several factors linked to delays and cost overruns, 

whereof geological conditions and technical difficulties are mentioned. 
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2.4 Accessibility improvements on property values 

Areas that receive increased accessibility have a history of rising property values. Plausible 

explanations for this occurrence is a shortened travel time to the city centre and increased 

accessibility. The increase in value of the properties can occur during the design phase, so- 

called expected values, or after the completion of the infrastructure. However, one can only 

distinguish the actual value increasing effects after the completion, which means that investing 

in early stages is equipped with certain risks. Numerous studies have examined the effect of 

expanded infrastructure on property values, see Table 8 for a summary. One of the most 

prominent articles was made in 1930 by Spengler. Spengler (1930) examined the expansion of 

the New York subway in the 1930s and could conclude several interesting facts. Spengler stated 

that the expansion brought value but that there were no tendencies to the increase until the 

subway was completed and ready for heavy traffic. Spengler could also conclude that areas 

with already available infrastructure were more resistant to price changes. The Table below 

shows the results of eight studies since 1930 that examined the value effect of an expansion of 

the subway on adjacent properties. 

 
Table 8, Summary of research covering accessibility improvements on property values. 

Author Location & Year Findings 

Edvin Spengler New York (1930) No evidence of value uplift due to new extension on 

the New York Subway. Reason; overcrowded areas. 

Dewees Toronto (1976) Distance to station has a greater impact than distance 

to CBD. Positive relationship between distance and 

property value. 

Damm et al. Washington (1980) Accessibility to public transportation has a positive 

impact on value. 

Macmillen Chicago (2004) Property values received a value uplift due to 

completion of the new subway. 

Hewitt & Hewitt Ottawa (2012) Projects that there is a relationship between rail transit 

and property values. Both positive, negative, and 

insignificant value impact. 

Pan Houston (2012) Positive impact on adjacent residential properties. 

Kim & Lahr New York & New 

Jersey (2014) 

Positive impact on adjacent residential properties. 

Dziauddin Kuala Lumpur (2014) Positive impact on adjacent residential properties. 

Some areas had greater impact than other due to 

different attributes. 
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3. Stockholm subway project 

The foundation of the subway tunnel construction in Stockholm is a mutual agreement that was 

signed in January 2014, between the Swedish government, Stockholm County Council (now 

Region Stockholm) and the municipalities of Stockholm, Solna, Nacka and Järfälla. The 

agreement refers to the subway being expanded to Nacka, Arenastaden and Barkarby. In 

addition, the current blue subway line is expanded to Gullmarsplan and connected with the 

green line to increase capacity through Stockholm city. The purpose of the agreement is to 

overall regulate the conditions for the subway development, vehicles, depots, financing plans 

and the general relations between the involved parties (2013 Stockholm negotiation, 2014a). 

The subway project and agreement are divided into three subprojects: 

 
Subproject 1 - Subway extension to Nacka and Gullmarsplan/Southern Stockholm 

Extension of the subway to Nacka from Kungsträdgården with stations located in Sofia, 

Hammarby Kanal, Sickla, Järla and Nacka C. Extension to Gullmarsplan/Southern Stockholm 

with stations located in Sofia and Gullmarsplan. The expansion will start no later than 2018 

and traffic will initially start in 2025, see appendix 1 for a detailed time plan (2013 Stockholm 

negotiation, 2014a). As a precondition, the commitment of Nacka municipality and City of 

Stockholm shall include the responsibility to build 42 900 homes in Stockholm and 13 500 

homes in Nacka in the catchment area of the subway, not later than the year 2030 (2013 

Stockholm negotiation, 2014b). 

 
Table 1, Investment costs for subproject (1) excluding vehicles and depot (2013 Stockholm negotiation, 2014a). 

 
SEK billion (calculated in January 2013 price level).  

Route Cost 

Kungsträdgården - Sofia 2,000 

Sofia - Nacka Centrum 6,700 

Sofia - Gullmarsplan / Southern Stockholm 3,800 

Total subproject cost 12,500 

 

Subproject 2 - Subway extension to Arenastaden 

Extension of the subway from Odenplan to Arenastaden with stations located in Hagastaden 

and Arenastaden. The extension will start no later than 2016 and traffic will start on the section 

Odenplan - Hagastaden in 2020, and 2022 in Arenastaden, see appendix 1 for detailed time 

plan (2013 Stockholm negotiation, 2014a). As a precondition, the commitment of the City of 

Stockholm and Solna shall include the responsibility to build 3 000 homes in Stockholm and 4 

500 homes in Solna in the catchment area of the subway, no later than the year 2030 (2013 

Stockholm negotiation, 2014b). 
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Table 2, Investment costs for subproject (2) excluding vehicles and depot (2013 Stockholm negotiation, 2014a). 

 
SEK billion (calculated in January 2013 price level). 

Route Cost 
 

Odenplan - Hagastaden 2,100 

Hagastaden - Arenastaden 2,000 

Total subproject cost 4,100 
 

 

Subproject 3 – Subway extension to Barkarby 

Extension of the subway from Akalla to Barkarby with stations in Barkarbystaden and Barkarby 

station. The extension will start no later than 2016 and traffic will initially start in 2021, see 

appendix 1 for detailed time plan (2013 Stockholm negotiation, 2014a). As a precondition, the 

commitment of Järfälla municipality shall include the responsibility to build 14 000 homes in 

Järfälla in the catchment area of the subway, no later than the year 2030 (2013 Stockholm 

negotiation, 2014b). 

 
Table 3, Investment costs for subproject (3) excluding vehicles and depot (2013 Stockholm negotiation, 2014a). 

 

SEK billion (calculated in January 2013 price level). 

Route Cost 
 

Akalla - Barkarby 2,900 

Total subproject cost 2,900 
 

 

In addition, a depot in Högdalen will be constructed to handle maintenance and services of the 

new trains that are necessary as the subway extends. The agreement is also conditioned that 

involved municipalities undertake the responsibility to build 78 000 new housing possibilities 

in the adjacent areas to the new subway stations. The municipalities are responsible to develop 

housing possibilities by themselves or through another landowner/developer. The extension of 

the subway is a prerequisite for the development in these areas (2013 Stockholm negotiation, 

2014a). Figure 1 displays an illustration of the proposed extensions according to the 2013 

Stockholm negotiation. 
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Figure 1, Illustration of the planned subway extensions in Stockholm according to 2013 Stockholm negotiation. The 

maps is provided by Lantmäteriet (2021) and the illustration and added information is made by the thesis authors.  

 
The investment is according to the 2013 Stockholm negotiation budgeted to cost SEK 25,7 

billion, whereof SEK 19,5 billion for subway routes and SEK 6,2 billion for depots and vehicles 

(calculated in January 2013 price level). The financing of the investment is mainly from the 

municipalities and Stockholm County Council. Stockholm County Council pays SEK 650 

million for the subway construction and the total cost for vehicles and depots (SEK 6,2 billion), 

see Table 4 for complete financing plan and cost distribution. The municipalities contribute a 

total of SEK 5,2 billion, the state with SEK 3,8 billion and SEK 9 billion from congestion taxes. 

The project’s socio-economic benefits are not presented in the Stockholm negotiation and are 

reported to not be calculated before traffic starts (2013 Stockholm negotiation, 2014a). 
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Table 4, Detail financing plan for the subway extension. (2013 Stockholm negotiation, 2014a) 
 

SEK billion (calculated in January 2013 price level). 

 

 
Revenue 

 

 
Sum 

Gullmarsplan/ 

Southern 

suburbs 

 

 
Nacka 

 

 
Hagastaden 

 

 
Arenstaden 

 

Järfälla/ 

Barkarby 

Extended and widen 

congestion taxes 

 
9,000 

 
2,700 

 
3,350 

 
0,400 

 
1,300 

 
1,250 

State co-financing 3,825 1,250 1,750 0,125  0,700 

The county 

administrative board 

 
0,825 

   
0,825 

  

Municipal co-financing 5,200 1,750 1,450 0,700 0,500 0,800 

City of Stockholm 2,950 1,750 0,600 0,600   

Nacka municipality 0,850  0,850    

City of Solna 0,600   0,100 0,500  

Järfälla municipality 0,800     0,800 

Stockholm County 

Council 

 
0,650 

 
0,100 

 
0,150 

 
0,050 

 
0,200 

 
0,150 

Sum revenue 

Sum financing 

19,500  
5,800 

 
6,700 

 
2,100 

 
2,000 

 
2,900 

 

 

3.1 Division of responsibilities 

The agreement withholds implementation principles where execution details of the subprojects 

are not included due to the early phase of the project. The principles focus on the division of 

responsibilities for the project. The Stockholm County Council (SCC) holds the main 

responsibility for the planning and implementation of the subway extension. The responsibility 

includes planning, design and procurement of track facilities, stations, ticket halls, entrances, 

elevators, escalators, and vehicles. The SCC also has the authority of preparatory work for 

railway plans, government admissions including building and environmental permits. If a 

permit application requires the participation of another party, they are responsible to assist in 

the application process in an appropriate manner. Affected municipalities shall compose 

requisite detailed development plans in accordance with the subway project. The municipalities 

shall undertake the responsibility that the plans gain legal force and get adopted according to 

the agreed time plan to not delay the project. The detailed plans are financed via project funds 

to the proportions of their commitments in the project’s implementation. The involved 

municipality's commitments to housing is not included in the project funds and shall be 

financed by the municipality itself or another landowner/property developer (2013 Stockholm 

negotiation, 2014a) (2013 Stockholm negotiation, 2014b). 

 

3.2 Expected challenges 

The preparatory work for the Stockholm tunnel construction identified specific challenges and 

risks when building the Stockholm subway, presented below: 
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Rock and depth 

The tunnel from Kungsträdgården leading southwards will be constructed below Saltsjön. The 

high water pressure and fissure zones will impose special requirements in the tunnel 

construction regarding sealing and stabilising rock walls. In addition, parallel building methods 

will be used along with the construction (Extended Metro Administration, 2016). 

 
New technology 

The new stations require new technology to adapt to modern vehicles and new depths. The 

ultra-deep station at Sofia and Gullmarsplan will require new technology solutions, for 

example, express lifts instead of escalators (Extended Metro Administration, 2016). 

 
Current technology 

The current subway system has a complex mixture of modern and old installations and 

infrastructure which must be adapted to the extension to get for example the signalling system 

to work accordingly (Extended Metro Administration, 2016). 

 
Surroundings 

The subway is being constructed on exploited and unexploited land which carries challenges 

to minimize the impacts on residents, businesses, infrastructure, and the environment. Parties 

will be affected during various times of the project, but accessibility for pedestrians, cyclists 

and public transportation will be prioritized. Accessibility for cars will be compromised and 

traffic may be rerouted (Extended Metro Administration, 2016). 

 
Shutdowns in the subway system 

Shutdowns within the existing subway will be needed throughout the project process and must 

be carefully executed to have little effect on daily life (Extended Metro Administration, 2016). 

 
Disturbance from construction 

Construction sites can have unpleasant noise levels and disturb their surroundings. Directly 

affected parties will receive information before extraordinary noise levels. If needed, additional 

measures to limit noise and protect vulnerable buildings will be done, as well as an alternative 

accommodation (Extended Metro Administration, 2016). 

 

3.3 Procurement methods 

All procurements made by the EMA is followed in accordance with the law on public 

procurement in the supply sector. In addition, the EMA has set specific sustainability 

standards on the contractors which shall be met during procurement. High demands are set on 

materials, design, and construction in order to control the projects influence on the 

environment. There is also set demands on social and economic sustainability, for example 

work environment and business ethics. (EMA, 2020) 
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The used contract types are divided into three main areas: 

 
(i) Rock engineering and civil works contracts 

- Refers to the main tunnels, including rail-, service-, and platform spaces. The 

needed work consists of excavation of rock and soil, earthworks, frames, 
water, and wastewater systems, as well as ductwork. The used contract type is 

mainly build-only contracts, but design-and-build contracts does occur. 

 
(ii) Construction and installation contracts 

- Refers top non-structural works. For example, glass partition walls, floors, 
staircases, and installations work. The used contract type is mainly build-only 
contracts, but design-and-build contracts does occur. 

 
(iii) BEST contracts, -track-electrical-signaling-telecom works 

- Both build-only and design-and-build contracts is being used. In some cases, 
all parts are included and in other cases separate contracts for individual parts 
is procured. 

 
Sustainability in the procurement process and during the work is achieved through measuring 

their sustainability efforts, materials must have a low concentration of hazardous substances, 

materials must be manufactured under good conditions and proactively and systematically 

works to avoid serious work environment accidents. (EMA, 2020) 

 

3.4 Annual project progress 

The following section presents annual data and information from annual- and follow up reports 

made by the Extended Metro Administration (EMA), the Swedish Transport Administration 

(STA) and the Stockholm County Council (SCC). See Table 5 for a summary of the reviewed 

documents that has been used in 2.3.1-2.3.3, all documents have a total project perspective. 

 
Table 5, Summary of used reports in the review of the annual project process in section 3.3.1-3.3.3. 

 
Type of document Author Reviewed years 

Annual project status report STA 2014-2020 

Follow up report STA 2014-2015 

Annual project reports EMA 2014-2020 

Internal control reports EMA 2014-2018 

Board meeting protocols SCC 2014-2021 

Monthly status reports STA 2014-2020 

Management reports EMA 2019-2021 

Objectives, budget and 

planning reports 

EMA 2018-2021 

Supplementary agreements SCC 2017 & 2021 
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In Figure 2, a summary of key events throughout the project timeline is presented. The timeline 

is based on the documented events in the reviewed documents in Table 5. The amounted delay 

presented below each year refers to the delay compared to the initial time plan in the 2013 

Stockholm negotiation. 
 

 
Figure 2, Summary of key events throughout the subway extension.(XXX) 

 
3.4.1 Design and planning: 2014-2016 

The Stockholm County Council (SCC) decides to establish an extended organization, with the 

task of executing and implementing the SCC’s responsibilities in the Stockholm negotiation. 

The organization was established on March 1st, 2014, with the title the Extended Metro 

Administration (EMA). The organization consists of approximately 40 employees. During 

2014 the organization initiated locational investigations and the establishment of partnerships 

with involved municipalities and other involved parties. Agreements were also signed with 

designers and consultants, and the design and planning phase started for all extensions 

(Extended Metro Administration, 2015). 

 
The Swedish Transport Administration (STA) presented in their annual report for 2015 that 

they had discovered cost overruns, which exceeded the budgeted costs for 2015. The report 

also stated a general concern for an increased risk for continued cost overruns in all phases 

before the start of construction. The cost estimations were based on successive calculations and 

presented that the financial situation was judged to be higher than agreed in the Stockholm 

negotiation. The estimation was however withholding uncertainties since not all details had 

been collected due the early phase of the project. In addition, the status report highlights the 

concern of the high risk for appeals, which is excluded in the time plan. The report also declares 

that the basic calculations hold deficiencies and have become visible as specialized 

investigation works had been executed. As a result, the board will do comprehensive 

preparations for cost-saving measures and conditions regarding time plan and quality in 2016 

(Swedish transport administration, 2016). In May 2015, the time plan was estimated to be 

followed in accordance with the Stockholm negotiation, but is not specified in the annual report 

for 2015 due to lack of investigation material (Swedish transport administration, 2015) 

(Swedish transport administration, 2016). 
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In a meeting between members of the County Council board in 2017, it is presented that the 

cost overruns during 2015 already equalled 70 million compared to the total budgeted cost for 

investments for 2015. The discrepancy is mainly explained by higher contract costs and 

intensified planning and fieldwork. The board was critical to the overruns and highlighted the 

importance of nurturing the Stockholm negotiation and making sure the plan is being followed. 

The Green Party and the Social Democrats express their great concern for the financing plan 

of the project and claim that the project is underestimated. An economic screening of the project 

is later executed via an order by the County Council to detect and manage further financial 

risks in the project due to the uncertainties in the Stockholm negotiation (Traffic committee, 

2017a). 

 
An economic screening was executed during 2016 to investigate financial risks and identify 

optimizing and cost-effective measures, presented in an action and optimizing report. The 

action and optimizing report later led to the foundation to create a supplementary agreement 

during 2016 (Extended Metro Administration, 2017). The report is anchored in the respective 

sub-project board and is therefore an overall feedback review of the administration’s perception 

of the project process. The cost overruns were mainly explained as a result of the chosen project 

scope, level of ambition and new information gained in investigations in the areas where the 

subway is planned (for example rock coverage). In addition, expected requirements and 

interpretation of requirements was also mentioned as main factors for the assessed cost 

situation. The time for action and optimization measures that was carried out during 2016 was 

not included in the time plan in the Stockholm negotiation and has hence caused a delay. The 

report states that the Stockholm negotiation does not account for risk in their calculations and 

the report suggests an adjusted time plan. The report also denotes that future risk can influence 

the costs and time plan of the project and should be considered in the following progress. The 

risks are identified as technology, project management, design processes, appeals, government 

resources, market situation during procurement, influence from other projects, disturbance and 

injuries, replacement traffic and index development (Extended Metro Administration, 2016). 

 
The annual status report by EMA in 2016 reported that beyond the already mentioned action 

and optimization measures, that a reorganization will take place at the beginning of 2017. The 

organizational changes will generate a better and more effective organization and management 

team, strengthen the governance to increase decisiveness and clearer division of 

responsibilities, among other things. The new organization will continue to focus on the action 

and optimizing procedures, and implement the necessary actions mentioned in the 

supplementary agreement. The actions involve changes of locations for stations, removal of 

stairwells and secondary entrances. The EMA organization must also optimize the volume of 

blasted rock since it is a large cost in the project, mainly to make the areas for escalator shaft 

and technical rooms smaller. The annual report shows no legal processes are currently being 

handled (Extended Metro Administration, 2017a). 

 
The 2016 annual report of controlling states that the organization has had problems related to 

cooperation, sharing of information and increased stress due to the cost and time overruns. The 

routine set within the EMA for time planning was during 2016 not followed as decided. It was 
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a known issue and was frequently discussed at cost optimization meetings and within the 

management team (Extended Metro Administration, 2017b). 

 

3.4.2 Procurement, permit and pre-construction processes: 2017-2018 

The supplementary agreement to the Stockholm negotiation was signed at the beginning of 

2017. The official implementation of action and optimization work entails changes in the 

following aspects: 

 
- Schedule for the implementation of the subway expansion, all extensions 

- Time for the fulfilment of Järfälla municipality’s housing commitment 

- Payment plan 

 
The purpose of the supplementary agreement was to highlight these changes. The new changes 

refer to a delay in traffic start, three years for Järfälla, two years for Arenastaden, and one year 

for Nacka, see appendix 1 for the adjusted time plan. The new time plan excludes the time for 

appeals or other legal processes. (Supplementary agreement, 2017) 

 
The Annual report for 2017 presents financial results in accordance with the supplementary 

agreement. Influence from other projects is a risk that was identified in the Action and 

Optimizing report and has been further emphasized in the Annual report for 2017. The 

inflicting projects initiated by the STA have become a major risk during 2017 due to possible 

cost and time overruns. EMA and STA have investigated the intersections between colliding 

projects and an expert group has been appointed to obtain consent for intrusion between 

projects. In the process and review of the environmental assessment and railway plan for 

Barkarby, the STA submitted points of concerns regarding the intersection points which must 

be agreed upon before a solution can be reached. (Traffic committee, 2017b). The extension to 

Nacka was in 2018 progressing in accordance with the adjusted time plan in the supplementary 

agreement, meanwhile, the extension to Barkarby was estimated that the construction will start 

in the 4th quarter of 2018, instead of the 2nd/3rd quarter (Swedish Transport Administration, 

2018a). 

 
During 2018, the project process was characterized by the action and optimization measures, 

in accordance with the Supplementary agreement. The overall outcome for investments and 

costs for 2018 was less than budgeted (a positive surplus of SEK 500 million). The deviation 

from the 2018 years budget is due to, among other things, a focus shift on the planning and 

construction process causing a resumption, more detailed reviews of construction costs and a 

new design for the station in Sofia, Södermalm. The focus is to build cost-effective facilities 

(Extended metro administration, 2018a). 

 
Great progress was however made within the legal permit process whereof the railway plan for 

Barkarby was approved and achieved legal force in December 2018. The railway plan for 

Nacka was in 2018 sent to the Stockholm county administrative board and STA for approval 
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and is expected to be determined during the 2nd quarter in 2019 (Swedish Transport 

Administration, 2019). 

 
The annual status report for 2018 identified current and future risks linked to the high 

uncertainty in the newly set budget and time plan. The market situation is a significant external 

factor that affects the administration in their contract procurements. Price fluctuations and 

market competition makes the procurement process less predictable and can cause unexpected 

cost and time changes. External projects along the subway extensions are causing the 

administration to spend extra time for coordination with other actors to ensure project progress. 

The subway extension project has several intersection points with projects by the STA. A result 

of these intersection points is that the EMA does not have full control over the specific solutions 

nor outcomes, which increases the uncertainty level in the project progress. The status report 

states that the 2018s ambition regarding time is only partly achieved since a potential failure in 

the negotiation regarding the intersection points with the STA is highly likely to postpone 

future project activities. Lack of margin in the time plan for appeals and additional legal actions 

is repeatedly mentioned in the status report and is viewed as a great risk to additional time 

adjustments and cost increases (Extended Metro Administration, 2018a). Furthermore, there is 

a risk that not all cost-reducing optimizations will have the desired effects (Swedish Transport 

Administration, 2018b). 

 
In the Annual internal control report, lack of cost control is mentioned as an ongoing problem 

within the organization. The reason for this is either that too expensive technological solutions 

are being planned, or that the project is too robust which can cause further cost overruns and 

time adjustments as a result of project resumptions. Intersection points are also mentioned as a 

possible future risk due to deficiencies in the agreement between the STA and the EMA 

regarding intrusion into STA’s projects and facilities (Extended Metro Administration, 2018b). 

 

3.4.3 Procurement, pre-construction, and construction: 2019-2021 

In 2019, the first appeal was collected for the railway plan for Nacka and southern Stockholm. 

The appeal was however withdrawn, and a possible delay of the project could be avoided. 

(Swedish Transport Administration, 2020a). 

 
During the autumn of 2019, an additional screening of the project’s financial situation and its 

scheduled duration was made. The new assessment showed evidence of further cost and time 

overruns from the adjusted budget and time plan in the supplementary agreement from 2017. 

The increased project expenses were due to stricter environmental and safety regulations. The 

stricter requirement for the project is also expected to impact the required project time to be 

longer than previously calculated. The estimated time for construction is now eight years for 

the extension to Barkarby and ten years for the subway to Nacka. The new estimations also 

indicate the total project cost will exceed the budget with SEK 9,3 billion (2016 years price 

level). The new estimations include alterations and additional work (ÄTA) but do not include 

a possible cost surcharge for risk. Following legal assessments, the cost and time adjustments 

require a new supplementary agreement which needs to be negotiated between involved parties. 
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The Stockholm County Council and the four involved municipalities have informed the 

Swedish state that they are prepared to negotiate for additional financing in a new 

supplementary agreement (Swedish Transport Administration, 2020b). 

 
In the end of 2019, the EMA analyzed and deduced the causes for cost and time overruns in 

their own organization and found similar causes as mentioned by the STA in the paragraph 

above. The exact delay causes were however not specified. But the investigation was later the 

foundation for a change in the operation of organizational effectiveness since they presented 

new assignments in the autumn of 2019: 

 
- The project scope must be locked to be clear to the employees and partners. 

- Reporting of finance, time and risk is being reviewed to strengthen the continuous 

control and governance, as well as improving the reporting between parties. 

- The administration sets key figures on costs to facilitate overall management. 

 
(Swedish Transport Administration, 2020b) 

 
As a consequence of the negative results in the screening of the financial situation and general 

progress in 2019, an extra meeting with the secretariat board for the Stockholm negotiation was 

held on March 3rd, 2020. Notes from the meeting show severe concerns about the project’s 

future. It is stated that the involvement of the Swedish state is crucial for the continuous process 

of the project. In the upcoming years, several large procurements will be needed and without 

support from the Swedish State, further delays and cost overruns cannot be avoided. It is also 

highlighted that the financial support from the state is needed to not create any turbulence on 

the market. The city directors for Stockholm and Solna announced their great concern for the 

project during this meeting. They claim that if the Swedish State does not contribute with their 

financial support, the subway extension must be put on hold since there is not enough financial 

capacity to finance the cost and time overruns. Regarding the financial constraints, they 

recommend EMA to stop the procurement process until a new supplementary agreement is 

signed. EMA should also adjust its organization and reduce all external resources until the 

financial conditions have been clarified (Traffic committee, 2020). 

 
In the Annual status report 2020 by the STA, it is presented that a new supplementary 

agreement for an adjusted time and cost plan is being negotiated. The cost and time overruns 

that were discovered during 2019 has led to an increased conversation between involved parties 

since it is not obvious how the cost increases will be distributed. During 2020, the EMA has 

reviewed their working methods and subsequently implemented new working methods as a 

result of the deviancies. The organization has a new form of reporting time, finances, risk, and 

key figures. The covid-19 pandemic which spread in Sweden and the rest of the world during 

2020 has not affected the project progress. All subway extensions were during 2020 in the 

construction/production phase with access tunnels. Among the assignments that were set by 

the EMA, finalizing and locking the project scope was done during 2020 based on the current 

design progress and the established railway plan. Locking the project scope equals that the 

project plan and following details should not be compromised nor changed. Consequently, ease 
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future project progress. The ambition with the set plan is also to create greater transparency, 

clarity among parties and continuous status reporting within the organisation, financiers, and 

consultants (Swedish Transport Administration, 2021). 

 
An additional supplementary agreement for the project was not completed in 2020. This caused 

negative consequences in the procurement of the main tunnels in Barkarby, which collected a 

delay of three months and increased cost by SEK 60 million. Additional financial risk that has 

been identified during 2020 is new classifications on construction residues. The construction 

residues were creating an excavated rock which at first received a renewable classification. 

This was then changed to waste material which is accompanied by several environmental 

commitments and costs (Swedish Transport Administration, 2021). 

 
In a press release on April 23rd, 2021, it was announced that a new supplementary agreement 

has been developed by involved parties. The agreement must now be reviewed and agreed upon 

via each political assembly before the final confirmation. The new agreement will replace the 

previous supplementary agreement from 2017. The press release also explained that the recent 

cost increases for the subway extension mainly is due to new requirements. The tunnel volume 

has increased by 55 % since parallel rescue tunnels have been added. In addition, formal 

processes have been more time consuming than planned, as well as the environmental 

judgement that has contributed to increased cost due to tougher demands (Extended Metro 

Administration, 2021). 

 
The proposed supplementary agreement present changes regarding: 

- Annual investment costs 

- A new cost ceiling for financiers, where an additional SEK 9 307 million will be added 

(2016 years price level) 

- Time plan for the municipalities housing commitments 

- Time plan for repayment for advanced funding 

- Time plan for completing the subway extensions 

 
Adjusted completion dates for the subway extension are presented in the supplementary 

agreement. The new dates are 2030 for Nacka, and 2026 for Barkarby, see appendix 1 for a 

detailed time plan. The estimated time plans exclude time for appeals. The supplementary 

agreement is conditioned with new operation methods to reduce the risk for further cost 

increases and postponed completion dates. The new operations methods shall be applied by the 

EMA and include the establishment of consequence analyses when encountering risks or 

problems and implementation of qualitative risk management. Additionally, the agreement 

allows the involved parties to not be obligated to finance or in any way contribute to the 

realization of the project if further cost increases occur. The involved parties will have the 

possibility to suspend their involvement entirely or partly in the implementation to the extent 

to meet the agreed financial commitment or alternatively negotiate for new solutions 

(Supplementary agreement, 2021). 
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4. Theoretical framework 

The section theoretical framework explains the theories that will be used to analyse the result. 

This section reviews different types of delay, the phenomenon of optimism bias, planning and 

permit process in Sweden and explains organizational- and locational theory. 

 

4.1 Delay classification 

The definition of delay is explained by the Jäderholom (2020) as “time overrun or extension of 

time to complete the project”. In large scale infrastructure projects delays can be divided into 

different categories depending on its type, see Figure 3. 

 
 

 
Figure 3, Delay classifications according to Trauner et al. (2009) 

 
4.1.1 Critical or non-critical 

Critical and non-critical delay factors are often used when analyzing factors that can affect the 

finishing date of a project. Critical factors affect the finishing date and are often referred to as 

factors that are controlling the work (Trauner et al. 2009). Problems related to clients, 

contractors and resources, competence and financial difficulties are repeatedly mentioned as 

critical delay factors in the investigated projects (Shaikh. A.W et.al, 2010)(Yap. J.B.H et.al, 

2021). Non-critical delay factors are the opposite of critical and do not necessarily affect the 

project to the extent that leads to delays (Trauner et al. 2009). 

 

4.1.2 Excusable or non-excusable 

Excusable or non-excusable factors are linked to the contractor and explain whether the delays 

are caused by unforeseen events or due to the contractor. However, both events affect the 

finishing date of the project and should therefore be viewed as critical. Excusable events can 

for instance be cited to labour, differentiating site conditions, government inspections etc. Non- 
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excusable factors can be poor performance from different subcontractors, bad site management, 

bad planning etc (Trauner et al. 2009). 

 

4.1.3 Compensable and non-compensable 

Compensable and non-compensable explains whether the contractors have the right to postpone 

or extend the finishing date of the project. Delays caused by non-excusable factors can entitle 

the affected parties’ compensation for the caused damage. However, what decides whether the 

delay is compensable or non-compensable is often regulated on a legal basis (Trauner et al. 

2009). 

 

4.1.4 Concurrent and non-concurrent 

Concurrent delays can refer to different events that are taking place simultaneously between 

two different parties. Each of these events is by itself causing a delay and therefore often 

leading to a dispute between the responsible parties. Concurrent delays show the importance 

of a mutual contract agreement to spare time and further damages (Arif, Farrukh & Morad, 

Ayman. 2014) (Trauner et al. 2009). 

 

4.2 Optimism Bias 

Optimism bias, in the context of construction projects, refers to the phenomenon that project 

appraisers tend to be optimistically biased about the key project parameters. The decision 

making is based on delusional optimism, rather than realistic calculations and rational weighing 

of possible gains, losses, and probabilities. Scenarios of success are overlooked by potential 

mistakes and miscalculations. Initiatives and predictions being optimistic rather than realistic 

generates undeliverable objectives, causing the project to consistently fall short compared to 

the estimated result. Poor project performance and lack of success is, therefore, a consequence 

of optimism bias. This type of human behavioural characteristic was first identified by 

Kahneman and Tversky (1979) and has since then continuously been researched. Explanations 

for optimism bias can be traced to psychological reasons, due to cognitive biases in how the 

brain processes information and error occurs (Flyvbjerg, 2007). Additional research has 

connected explanations for optimism bias with ones judging probabilities and cognitive 

abilities, whereof stress and social structures are mentioned as key variables (Zíka, 2016). 

 

4.3 Project planning 

Big scale infrastructure projects require extensive planning and are time-consuming. One of 

many reasons for this time-consuming process can be found in the number of resources needed 

as well as the project impact on the surrounding areas. Investing in infrastructure projects is 

also equipped with a high risk that in the majority of cases, can and most likely will, affect both 

the total cost of the project and planned finish. Factors that have shown that can affect the 

project can be linked to the environment, site conditions, financial etc (Jäderholm, 2020). 
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The first stage in the process is called the planning process. Positive values are set against the 

negative to investigate whether there is a socio-economic gain in the project or not. This process 

also includes procurement of actors to carry out the planning, design and implementation 

process (Jäderholm, 2020). 

 
Included in the first stage is also the planning notification which is the time from when the 

project starts to be planned until it has got the approval to start the construction. All the 

documents regarding the size of the project, location, environmental impact as well as the 

construction have to be included to get approval. In Sweden, the estimated time to get approval 

for large scale infrastructure projects is 6,5 years (Jäderholm, 2020). 

 

4.4 Locational theory 

The most common and used theory regarding how land values are depending on its location 

can be referred back to the 1800s century when the German scientist Johann von Thünen first 

developed the theory of agricultural location. The model is based on the assumptions of a 

centralized and isolated market with a fixed demand and where the supply is driven by the cost 

of transportation as well as for the price of land (Okabe & Kume, 1983). Based on Von Thünens 

model, the determining factor for rent is transportation cost which creates the equation, the 

lower the cost of transportation the higher the rent. Von Thünens model was further developed 

by Alonso (1964) who developed the bid-rent model (Hoang, 2015). The model developed by 

Alonso is based on assumptions that every agent is willing to pay a certain amount of money 

depending on the location of the land. This creates the relationship between rent and distance 

to CBD as a negative line showing that land located further away from the city centre will have 

a lower price (Narvaez et. al 2015) (Debrezion et.al 2007). 

 
Moreover, this theory concludes that when land becomes more attractive, the demand for land 

increases which has a positive impact on property values. Lately, this basic theory has been 

questioned and then further developed and Fejarang (1994) states in his report that other factors 

than the distance to the city centre can affect the demand and therefore have an impact on the 

price since it attracts households to settle down around the stations. A study by Marcus 

Henriksson (2005) is also highlighting several shortcomings with the bid-rent model developed 

by Alonso (1964). Firstly, Henriksson (2005) agrees with the conclusion made by Fejarang 

(1994) that the model only considers distance and not available transportation. Henriksson 

(2005) continues mentioning topography as an important factor that Alonso is mentioning but 

omits how this factor can affect the value. 

 

4.5 Organizational theory 

The structure of a firm’s organization has shown to have a significant impact on a company’s 

productivity level. Moreover, studies have implied that leadership that proposes good 

teamwork as well as having a futuristic vision that is shared with the employees is a recipe for 

organizational success. Furthermore, this implies that companies with non-functioning 

organisations will have less engaged workers (Ghassawi & Cook, 2015). 
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The Behavioural Theory Of a Firm was developed by Richard Cyert and James March in 1963. 

Cyert and March studied several persons in different organizations and their behaviour to 

explain the following questions: 

 
(i) How do business organizations make decisions? 

(ii) What process do the organization follow? 

 
Decision making in an organization is often dependent on its size. In addition, factors such as 

accessibility of information, information sharing, management and level of stress affects the 

decision making process (Argote, 2015). 

 
Fadhali & Zainal (2017) is also mentioning that organizations are focusing on increasing their 

cost efficiency and effectiveness to easily take control of factors that can affect the operations. 

Furthermore, another branch of behavioural theory is called positive organizational 

behavioural theory (POB). POB can be linked with firm efficiency since it explains the positive 

relationship that exists between positive attitude employees and their job performance (Bakker 

& Schaufeli, 2008). 



25  

5. Method 

This section will present the chosen method used in this thesis. Each method is being explained 

and discussed in each subdivision. The section will lastly discuss reliability, validity, 

methodological criticism, and research ethics. 

 

5.1 Research strategy 

This thesis aims to investigate the critical delay factors in the new subway tunnel construction 

in Stockholm and its consequences on property owners and developers in adjacent areas to the 

planned stations. The study is conducted via an emergent methodology of research, using a 

systematic integration of quantitative and qualitative data to produce a rich and comprehensive 

understanding of the research area. Through interviews with industry experts from the client 

organization, the involved municipalities and consultancy firms, qualitative data will be 

collected to emphasize perceptions and interpretations of the involved project parties. 

Qualitative data will also be collected through a survey with property developers with the focus 

on gathering the general perception of the implications and consequences due to the subway 

delay. The interview and survey questions also contains mirroring questions to acknowledge 

different viewpoints on the same issue. Quantitative data will be collected via a systematic 

literature review of annual project reports, project agreements and board meeting protocols by 

the Extended Metro Administration (EMA), the Swedish Transport Administration (STA) and 

the Stockholm County Council. Previous research related to the research area will also be 

reviewed to get a historical perspective on the issue (Bryman, 2015). 

 
An integrated research method withholding both qualitative and quantitative research data, as 

well as collecting data from several sources ensure that the limitations and that data are 

balanced by the strengths of one another, and high validity can be achieved (Blomkvist & 

Hallin, 2014). By using a systematic approach in the collection of qualitative and quantitative 

data, the research strategy is reproducible, articulated and designed to minimise potential bias 

(Collins & Fauser, 2005). 

 

5.2 Literature review 

The literature review is conducted in accordance with Forsberg’s and Wengström’s (2013, pp. 

25-26) description. The review has mainly been used to describe the state of knowledge within 

three areas: construction disruption and interruptions, project information and the status of the 

Stockholm subway extension and the impact of upgrading infrastructure on property values. 

Key areas to gather a comprehensive understanding of large scale construction projects and the 

symbiotic process of infrastructure and housing development. 

 
In the data collecting process, sources such as research reports, agreements and annual status 

reports from administrative authorities have been reviewed. To find relevant sources, search 

engines such as KTH Primo and Google Scholar have been used. Agreements and reports have 
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been gathered from the respective administrative authority, the client organisation or on request 

as the material are classified as public material. 

 
All agreements and supplementary agreements covering the Stockholm subway extension have 

been reviewed in the literature study. To collect information about the project process, project 

performance and its status, annual status reports, internal status reports, meeting protocols and 

general annual material provided by the EMA, STA and Stockholm County Council has been 

reviewed. 

 

5.3 Interviews 

Data collected verbally is an excellent method due to its efficiency and ability to collect specific 

social phenomenons, perceptions or situations. This study has used semi-structured interview 

questions to collect subjective responses from the respondents. A schedule of detailed and 

open-ended questions was used to allow for an open discussion, but also adapt to the 

respondent´s statements. A semi-structured interview is adequate when the opinion of the 

sample is an important matter and the issue may be sensitive and/or complex (Saunders, et al., 

2007). 

 
The interview method was selected to gain a comprehensive understanding of the project 

performance and the delay causes, as well as discovering reflections based on the respondents’ 

experience and knowledge. The interviews included discussions with nine industry experts 

representing client organisations, municipalities and consultancy firms. All interviews were 

held digitally and had a duration of circa 60 minutes, see appendix 2 for interview questions. 

 

5.4 Survey 

A questionnaire study was conducted between March 15th and April 26th. The survey 

questionnaire was created in Adobe Acrobat DC with a total of seven questions, see appendix 

3. The estimated time for answering the survey was 3-4 min. The survey was sent out via email 

to property developers that have one or several projects in either Barkarbystaden or Nacka. 

Participating professionals and companies will be kept anonymous due to GDPR. 

 
A semi-structured survey was used to collect the necessary information to answer the secondary 

problem formulation. The survey consisted of a total of seven questions, whereof six 

standardized questions with predetermined alternatives and one opened-ended question. To 

achieve desired data quality and quantifiable material, the distribution of questions had to be 

mostly standardized questions with predetermined alternatives. An open-ended question was 

used to discover information and perception from the respondent that may have been missed 

otherwise. The open-ended question allowed the respondent to answer in open text format and 

not limited to a set of options. The standardized questions were set with five alternatives based 

on the Likert Scale, which is a rating scale developed to measure the respondents’ attitudes to 

a particular statement. The five alternatives ranged from how strongly the respondent agreed 

or disagreed with the particular statement (Denscombe, 2018). 
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Prior knowledge about the topic of the survey is important for the quality of the collected data. 

The sample group consisted of property developers with great knowledge about the new 

subway tunnel construction. However, to avoid misinterpretation, certain technical terms have 

been avoided. All emails did also contain short information about the project and the problem 

formulation of the thesis (Kalton & Schuman, 1982). 

 
The survey was sent out digitally via email and instead of regular mail due to time-saving, more 

environmentally friendly, cost-effectiveness and contributes to simplified data management 

(Denscombe, 2018). A writeable PDF was also valued to be easier for the respondents. The 

survey was distributed to a sample of 20 property developers professionals. The completed 

qualified response rate was 65 %. The data collected form the survey is presented in figure 4-

9. 

 

5.5 Reliability and Validity 

There is always a risk within research that information or statements are not reliable. It is 

therefore of great importance to carefully choose methods to reduce the risk of unreliable 

results. To evaluate the credibility of a thesis, validity and reliability have to be taken into 

consideration. The validity of a study refers to how well its findings reflect on what the study 

aims or intends to capture. A study’s reliability refers to how well its findings and analysis can 

be repeatedly tested with similar results. By using systematic research methods, stating each 

step and specific agreements as the foundation for the analysis and conclusion, repeatability 

can be achieved. In research with data collected via interviews, like this thesis, it is of great 

importance to take into consideration personal attitudes from the respondent that may affect 

the result. Threats to a study’s reliability can be based on either the participant or the 

observer/interviewer. This can further be explained as error or biased involvement among the 

observer or participant. For example, participant bias can occur when the participant 

subconsciously or consciously acts in a certain way to please or state the answers they believe 

the experimenter wants them to say. Social-desirability bias can occur as the respondent may 

answer in a manner that will please others. These phenomenon’s will hopefully be avoided by 

assuring the respondents of their anonymity in the thesis (Saunders, Lewis & Thornhill, 2016). 

 
Within qualitative research, one obstacle is to achieve full reliability, given that it is very hard 

to exclude external factors such as the social environment. Consequently, the reliability can be 

questioned since the data and results could have been different if other respondents were 

selected (Bell, 2000). In this particular type of study, the respondents' answers could have been 

influenced by their organization, politics or opinions from the general society. To counteract 

the reliability that can be questioned, the qualitative data were supplemented with quantitative 

data. 

 
According to Bryman (2015), reliability in qualitative research can be divided into four key 

concepts; credibility, trustworthiness, transferability, and ability to confirm. Credibility is 

ensured by using multiple methods, data sources, theories and respondents with different 

involvements in the project. This to make the research findings more robust and 
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comprehensive. Transferability is achieved by ensuring that all steps and data collection is 

being explained and described to enable other researchers to apply our results and methods to 

other contexts and studies. Trustworthiness is achieved by using an exploratory approach. In 

addition, this thesis has been reviewed by our supervisor, colleagues and friends for increased 

clarification and improvements. 

 

5.6 Methodological criticism 

Qualitative research is often accused of being too subjective and that it relies upon the 

experience of the researcher. To ensure unbiased results and minimal subjective influence in 

the interviews and questionnaire study, none of the respondents had any personal connections 

with the authors of this thesis. The communication prior to and after interviews and surveys 

has solely been about the thesis to obtain objectivity of the thesis. The reliability of the study 

could have been greater if more interviews were made but was limited due to time restriction. 

Another obstacle in qualitative research is its difficulty to replicate and therefore its 

transparency. To avoid this problem, explanations and descriptions of the used methods have 

been presented throughout the thesis, to allow the reader to follow all steps in the research 

strategy. Additional risks are misinterpretations of questions, answers, or agreements, which 

has been minimized through a review of sources from different administrations and 

respondents from different organisations (Bryman, 2015). 

 

5.7 Research ethics 

Within social science, there is a basic individual protection requirement when doing research. 

These protection measures can be specified in four principles: 

 

(i) The principle of information 

(ii) Concurrence 

(iii) Confidentiality 

(iii) Utility 

(The Swedish Research Council, 2002) 
 

Individuals or organisations that are participating in empirical research via interviews or 

surveys need to be well informed and conscious of how and why they are participating in the 

study. In the initiating stages of each interview, all respondents got information about the 

purpose of the thesis, how long the interview will take and if they had any questions before the 

interview started. 
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6. Result 

In this section, a summary of this thesis interviews and answers from the survey will be 

presented. The interviews are based on evaluating the project process and identifying the delay 

causes. The survey is structured to identify the general perception of delay implications for 

property developers. The interview and survey also contain mirroring questions to 

acknowledge different viewpoints on the same issues. The section is based on 9 interviews and 

13 surveys. The structure of the section will be divided into four subdivisions Client, 

Municipalities, Designers, Consultants, Property Developers and a summary of Delay Causes. 

The purpose for the last subdivision, delay causes, is to summarize delay causes from both 

involving parties in the subway construction but also the information received from the 

property developers. All information and data mentioned in chapter five are stated by the 

respondents and participants through interviews and surveys. 

 

6.1 Client organisation 

On behalf of the Swedish government, the Extended Metro Administration (EMA) has got the 

responsibility for the extension and planning of 11 new subway stations according to the 2013 

Stockholm negotiation. EMA will function as the client organisation in the project and is 

responsible for the planning, design and implementation of the infrastructural investment in the 

subway construction. Each subway line is being executed as sub-projects and the board of each 

sub-project involves affected municipalities together with the Stockholm County Council. The 

overall management also withholds a board with financing parties. The client organisation is 

organised into four departments. Each department has general managers with the responsibility 

of planning and implementing each line extension. Departments within the client organisation: 

 

- Business management 

- Planning 

- South extension 

- North Extension 

(Stockholm County Council, 2016a) 
 

6.1.1 North Extension 

Subway and housing development is a symbiotic process, especially for Barkarbystaden. 

Barkarbystaden is one of northern Europe’s largest development projects, developing an 

entirely new city district on the former military airport. Due to minimal buildings and flat 

surface, it was a well-suited area for construction of commercial and residential development, 

as well as connecting the subway to the area. Current public transportation possibilities in the 

area are limited to busses and commuter trains, within a 2 km ratio. The extension of the subway 

will hence increase the accessibility to the area and is an important factor for continued 

development. The subway construction is however delayed with five years and within the 

project’s client organisation, the following delay causes have been identified: 
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Lack of proper planning and scheduling in the Stockholm Negotiation 

The agreement was initiated in 2013 and is the foundation of both the new subway tunnel 

construction and the extensive exploitation of housing in involved municipalities. The 

agreement was however never plausible regarding its time-plan or budget. The project 

appraisers have in an early phase been overly optimistic with the duration of the construction 

time and its costs to purposely generate better procurements and financing. In 2015, the 

Swedish Transport Administration (STA) reviewed the current status of the project and 

discovered the first cost overrun. All respondents, represented from the client organisation, had 

expressed their hesitation towards the budget and time plan during the planning and design 

phase. The identified cost overruns confirmed the hesitation within the organisation. According 

to some of the respondents, the initial agreement contained a buffer equivalent of 15 % of the 

total project cost, which was used during the first years of the project. Emphasizing that there 

also was an organisational problem within cost control and follow up strategies. 

 
The inaccurate estimations in the Stockholm negotiation were repeatedly mentioned by all 

respondents and have caused difficulties in the project performance throughout its process. The 

calculations have caused the project several difficulties due to changes in time and design, 

causing resumptions. This has affected the work of the client organisation and consultants. 

 
Building permit and planning permissions 

Obtaining legal permits for construction is a common problem and a time-consuming process 

in small, medium and large-scale projects. The estimated time for legal processes was 

underestimated in the negotiation, in similarity to the other stages in the total time plan. 

Problems occurred when producing the railway plan, due to poor communication and 

coordination management between the STA and the EMA. A misconception by the EMA, due 

to them assuming the possibility to produce the railway plan simultaneously as applying for an 

environmental judgement. The court proceedings were not accustomed to this type of method 

and caused extra time and effort to get the final decisions. However, using a collateral permit 

process allowed the project to regain the lost time in later project phases due to clearances of 

future challenges and ease the process of expropriating land. 

 
The processing time for approval for additional permits and detailed development plans was 

also mentioned as a delay factor. The municipalities have the general responsibility for the 

approval process and the handling time has been longer than estimated, although no appeals 

were received. 

 
Inadequately skilled labour and lack of communication and coordination between parties 

Contractors with skilled, qualified and geographically accessible labour were discovered to be 

of a greater problem than estimated. Several large-scale infrastructure and housing 

development projects are simultaneously being built in Stockholm, creating a high demand for 

construction labour. To acquire for the project demand, foreign labour was brought in from 

Norway, Finland, Switzerland, Spain, Czech Republic and China. In addition to the recruiting 

difficulties, several minor delay factors affected the project during the construction phase of 
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the access tunnels. Unavailability of land affected the implementation, as well as unforeseen 

site conditions, generating in a use of a more complicated rock blasting method, as needed. 

 
Barkarbystaden and Järfälla municipality is highly dependent on the subway extension due to 

its ambition to build 20 000 new housing possibilities until 2030. The project planning and 

scheduling are consequently directly linked to the municipality and its ability to allocate land 

to property developers. The estimated delay amounts to five years in contrast with the original 

schedule in the Stockholm negotiation and the delay is allegedly stated to be of minor 

importance according to the respondents represented by the client organisation. The additional 

time could even have had a positive impact on the municipalities capabilities to complete land 

acquisition and land allocations. If the delay is to be perceived as excusable due to its size, 

cannot however not be declared by the client organisation. If the situation would worsen, the 

delay implications could result in a higher risk for negative consequences for the involved 

parties, stakeholders, and third-party actors. For instance, the subway equals increased 

accessibility and positive attributes for the specific area. An increased delay could therefore 

generate fewer positive attributes, causing a lower purchasing power amongst buyers. Creating 

a situation where property developers could have a large number of unsold apartments and lack 

of speculation on municipal exploitation land. 

 

6.1.2 South Extension 

The expansion and construction of the new subway tunnel in Nacka has a more technical 

construction and building phase, in comparison to the tunnel construction in Barkarbystaden. 

The access tunnels and the subway tunnels are planned under already built land and greater 

consideration needs to be taken to adjacent business, properties and residents. When 

interviewing the client organisation, responsible for the extension to Nacka following delay 

factors were identified: 

 
Overly optimistic planning and Lack of experience 

The Stockholm subway system has not been extended for over 30 years, and advancement 

within infrastructure construction makes previous knowledge difficult to apply on today's 

extension. The calculations are however stated to have been used as inspiration when planning 

and scheduling the current extension, due to lack of other reliable sources and experience in 

the field. The Stockholm negotiation is believed to contain inaccurate estimations and 

calculations due to over-optimistic project appraisers to easier receive financial support and 

better agreements with involved parties such as financiers, municipalities, and consultants. As 

a consequence, the inaccurate estimations have caused critical delays in the earlier phases of 

the project. The overly optimistic time plane resulted in hurried and sometimes inaccurate 

decision-making. Planning and design work had to be revaluated and changed repeatedly 

throughout the project which caused time-consuming resumptions and increased costs. 

Examples are changed locations for stations, entrances, and shafts, as well as the demanded 

technology acquired for the new trains. The restricted time plane and budget caused high-stress 

levels for the client organisation and they experienced that the planning and procurement phase 

for consultants and technology was too limited. The rapid pace did also cause problems within 
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communication and coordination. STA, which is the operating and administrative organisation 

post-completion, did not have the information on what technology they desired in their future 

operations of the tunnels. Which caused friction in the collaboration and communication and 

delayed the progress of the project. 

 
Communication and coordination of stakeholders 

Managing financiers and internal and external stakeholders have been a challenge due to the 

diverse demands and needs. There are multiple financiers for different areas of the project, all 

of which have different ambitions for investment in the project. As the total project cost has 

increased throughout the projects, deciding who is responsible and should cover the additional 

cost, is not regulated in the negotiation and has caused additional time. 

 
The geographical location of the subway tunnels has caused delays and problems for the 

project. The tunnel’s location under already exploited land has hindered the project to carry on 

smoothly due to negative response from the public. Increased resources and time have been 

required to communicate progress happenings and progress to the adjacent areas. Only one 

appeal was received but later withdrawn without any impact on the time plan. 

 
Building permits and planning permission 

Permission for the construction has been more extensive for the exploited land, involved more 

parties and has stretched the time plan. The major permit hinder has been the environmental 

judgement, which is explained in “Building permit and planning permission” in section 6.1.1. 

 
The future identified delay factors which could hinder the development of the project is 

increased dissatisfaction amongst the public due to disturbing noise and shaking from rock 

blasting. In addition, unforeseen site conditions. 

 

6.2 Municipalities 

Both Järfälla and Nacka municipalities express the importance of the subway extension for 

their urban development and financial growth. To finance their part of the agreement, revenue 

from sales of land is used. Järfälla has a greater commitment in the Stockholm negotiation 

regarding the amount of housing they need to build. In Järfälla, Barkarbystaden is their prime 

area for urban development since they are constructing a new city district. Nacka is 

transforming their industrial areas of Sickla and developing the areas adjacent to the new 

stations to create more housing opportunities and meet their commitments in the negotiation. 

Both Järfälla and Nacka have used the subway extension as a marketing tool for the emerging 

areas close to the new stations to attract property developers. The increased accessibility has 

been used in the land allocation process and they have added a premium in the total sales price. 

The completion of the subway is therefore important for the municipalities through several 

viewpoints: 
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(i) Meet the conditions in the Stockholm negotiation 

(ii) Sales of land to finance the subway 

(iii) Financing of infrastructure 

 
According to the respondents from Järfälla municipality, the municipality is financially strained 

due to the large development in Barkarbystaden and other areas within the municipality. The 

money gained from the sales of land should in addition to financing their commitment in the 

agreement also finance the infrastructure in Barkarbystaden. The infrastructure is currently 

expanded at the same time as the developers are allowed admission to the land. The current 

delay of five years is not perceived as an issue since it has generated them more time to 

accomplish their commitments. However, if the delay would prolong it could cause problems 

for the municipalities as well as third party actors. Increased costs have however increased the 

uncertainty level for the municipalities. The municipality states that the explanation for the 

delay can be found in the 2013 Stockholm negotiation. 

 

6.3 Designers 

The design firm was contracted by the Stockholm County Council (SCC), Extended Metro 

Administration (EMA) to design the tunnels, the stations and the ticket halls. According to the 

design firm, city architects in Europe are currently trying to create areas based on similar ideas 

that existed in the 1980s. The urban planning model is the “15-minute city”, in which urban 

residents can reach most of their needs within a 15 minutes’ walk or bicycle ride from their 

homes. The planning model requires minimal travel and has a strong focus on localisation, 

which has gained the model a lot of positive response due to the covid-19 pandemic. The 

purpose of the 15-minute city is partly to remove the need for cars and thus create a more 

sustainable city but also to increase urban public safety. 

 
In the design process of the new stations, consideration has been taken to increase safety for 

the travellers. Subway stations are often characterised as an unsafe location, symbolized with 

darkness and concrete. The design firm has hence designed the subway stations with the 

perspective of a 12-year-old girl who is on her way home from training in the evening. It should 

be carefree and a safe environment for the girl to travel home. 

 
When collaborating, coordinating and planning a project with various involved parties, studies 

and historical data has shown that there is a tendency for large-scale infrastructure projects to 

have inaccurate estimations. Project cost, duration and benefits is glamorized and more 

optimistic than the reality to more easily convince involved parties and financiers that the 

project is a profitable investment. If the project starts to suffer from financial distress, it is often 

more expensive to withdraw from the project than to continue, and therefore easier to get 

additional funding. This particular phenomenon has been experienced by the design consultants 

for the project. According to our respondents, this type of risk was known but deliberately 

increased throughout the project. The risk for uncertainties due to inaccurate estimations has 

hence been put on the consultants. The inaccurate and underestimated calculations in the 
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Stockholm negotiation have led to resumptions for the design consultants which has caused 

delays and increased costs. 

 
Furthermore, the design firm pinpoints the matter of safety in the subway as an important 

factor, which has been increased throughout the project progress. Safety precautions do not 

only protect the travellers in case of an emergency, it also drives costs. What can cause the 

most damage in a subway is fire and the tragic event at Kings Cross in 1987 has contributed to 

stricter safety requirements in Europe. Ventilation rooms of a normal-sized tennis hall have 

therefore been built in direct connection to the station. These are very expensive and according 

to the design firms unnecessary safety precautions due to today’s modern technology and 

design of stations. The construction and completion of these ventilation rooms have by itself 

caused a delay. Further actions that have contributed to the delay and increased costs are caused 

by poor preparation. 

 
The locational investigations and preparatory work for the access tunnels in Barkarby 

encountered unforeseen site conditions, discovered during the blasting process. A fissure zone 

in the bedrock implicated the project process since there are only two alternatives for getting 

past this type of implication. One is to change the direction of the tunnel and locate it around 

the fissure zone. The tunnel will then become longer, which implies increased cost and is more 

time-consuming. The other alternative is to go through the fissure zone, which leads to a 

different type of drilling technique, which leads to longer time consumption, which affects the 

price. Both alternatives resulted in additional time and cost, but after much consideration, the 

decision was made to lead the tunnel around the fissure zone. 

 

6.4 Consultants 

The following section contains the information from three semi-structured interviews and aims 

to clarify the utilization of time and coordination management through the perspective of 

consultants. All information and data mentioned in section 6.4 are stated by the respondents, 

representing the consultancy firms in the subway extension. 

 
The structural planning and construction of the subway project are carried out by two Swedish 

consulting companies within urban planning. These companies have a shared responsibility, 

where the parties contribute with expertise in their field of specialization. Both parties have 

used international labour to some extent in the project process to cover areas where there is an 

insufficient knowledge level. The beneficial effects of international labour are that they can be 

a positive contribution to project performance and productivity due to culturally unique and 

complementary knowledge. But it can also cause difficulties in the project process due to 

different working standards, for example working hours and building techniques. In addition, 

the division of responsibilities may differ. Abroad, it is not uncommon for the architecture firm 

to be responsible for issues concerning building physics and waterproofing, an uncommon 

phenomenon in Sweden and lies with the construction firm. The total responsibilities have 

remained within the two consultancy firms and specific tasks have been outsourced. 
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The first difficulties that were encountered according to the respondents were the time plan in 

the Stockholm negotiation. The timeline for the project was set to six years with a completion 

date in 2021 for Barkarby and 2025 for Nacka. The cause for the inaccurate estimations is not 

clear according to the respondents, but speculated theories is that the current government 

wanted to initiate the project in their term of office. This plausible explanation was occasionally 

mentioned by the other respondents, representing the client organisation. In accordance with 

the respondents from the client organisation, disbelief for the time plan existed from the 

initiation of the project. Each phase of the project was overly optimistic given the time 

estimated for design work, locational studies and construction of the tunnels, both for Barkarby 

and Nacka. In addition, obtaining permits from local bodies is a time-consuming process given 

the laws and the estimated time for approvals was never realistic in contrast to the regulated 

processes. 

 
Cost overruns were identified a few years into the project and resulted in a supplementary 

agreement, shifting the focus from time efficiency to cost-effectiveness. Directives from the 

client organisation stated that the construction needed to be compromised and components 

changed to cheaper solutions. This means that designers must consciously choose affordable 

solutions rather than the best suitable solutions. 

 
Future project risk, identified by the involved consultants is centred towards labour shortage 

and organisational issues regarding communication, coordination and collaboration. Due to the 

project’s complexity and duration, key individuals will transfer to other companies and 

projects. Skill and knowledge handover is therefore important but does not always run as 

smooth as desired, creating hindrances in the project process. Most consultancy firms are also 

active in several projects simultaneously and do not want to allocate all resources into one 

specific project if there is a risk of delay, which could cause implications to their other 

involvements. Hence, it is important to schedule and create a balance to have available 

resources and use them in the best way possible. 
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6.5 Sum of identified delay causes 

The 15 most mentioned delay factors (based on all respondents in the interviews) are presented 

in Table 9. The general delay factor that was mentioned was linked to the inaccurate estimations 

in the Stockholm negotiation and the other identified factors as a direct or indirect consequence 

of the negotiation. Mentioned factors are not ranked in any specific order. 

 
Table 9, Summary of mentioned delay factors from the respondents 

No. Description of causes 
 

1 Overly optimistic planning 

2 Deliberate and strategically overestimations 

3 Complexity of the project 

4 Design changes/errors/advancements 

5 Lack of proper planning and scheduling 

6 Lack of communication and coordination between parties 

7 Building permit and planning permission 

8 Inadequate skilled labour 

9 Poor/unforeseen site conditions 

10 Resumption due to changed directives 

11 Organisational structure and lack of time/cost control 

12 Unforeseen conflicts 

13 Unforeseen contractor costs 

14 Lack of cost and time control 

15 Stricter safety and environmental laws 

 
6.6 Property Developers 

The following section contains the information from the questionnaire survey for property 

developers in Järfälla and Nacka. The survey aims to discover the general perception of the 

implications due to the delay of the Stockholm subway construction. The survey was sent out 

to 20 property developers with ongoing projects in the adjacent areas to the planned subway 

stations in Järfälla and Nacka. The responding rate was 65 %. All information, data and figures 

presented section 5.6 is stated by the participants. Section 6.6.2 is based on the information given 

by the participants in the “open question” in the survey. 

 

6.6.1 Summary from the questionnaire 

The total project investment by the developers in Barkarbystaden and Nacka varies in size. 

Presented in Figure 4, 2 out of 13 projects are distributed between a total project investment of 

SEK 200-400 million and 9 out of 13 projects are larger than SEK 400 million. The explanation 

for the investment distribution is due to the construction of apartment blocks. 
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Figure 4, Project investment distribution amongst the property developers in Järfälla and Nacka. 

 
The distribution between the developers’ dependency on the completion of the subway varied 

between “strongly disagree” to “strongly agree”, in accordance to the results in Figure 5. 3 out 

of 13 (23 %) participants answered that their project was not depending on the completion of 

the subway, whilst 6 out of 13 (46 %) answered that the completion of the subway had a major 

impact on their project. In terms of the distributed answers, the overall assumption is that the 

completion of the subway is an important factor for success for most of the developers' 

construction projects. 

 

Figure 5, Project dependency distribution amongst participants in Barkarby and Nacka. 

 
The general acceptance of delay duration for the subway construction differs amongst the 

participants. The median answer showed an acceptable delay duration of 6-12 months. 3 out of 

13, implied that only 1-6 months was an acceptable delay duration, whilst equally accepted a 

delay duration of 12-24 months. Only 1 of 11 participants considered a reasonable delay 

duration of more than 2 years, see Figure 6. 
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Figure 6, Acceptable delay duration amongst participants in Järfälla and Nacka. 

 
Four participants answered that the delay has not impacted the project success. That result is 

similar to the amount that answered that their project was not contingent on the completion of 

the subway, Figure 7. The opposite can also be found, projects contingent on the completion 

of the subway have experienced negative implications as a consequence of the subway delay. 

 

Figure 7, Experienced negative effects due to the delay. 

 
Barkarbystaden and Nacka are communicated as new city districts and communication hubs 

by the municipalities and are relying on the completion of the subway construction. Figure 8 

presents the perception towards entitlement of compensation as a result of the postponed 

completion data for the subway. No participant in the survey completely distances itself from 

the issues caused by the subway construction delay. 
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Figure 8, Compensation granted due to the delay. 

 
The general opinion amongst the participants is that the delay implies negative consequences 

for third party actors, apart from themselves, see Figure 9. The majority believed that third 

party actors have been negatively affected, meanwhile, 30 % have an undecided opinion. 

 

Figure 9, Delay implications on third parties actors due to the delay. 

 
6.6.2 General perception of the project delay 

In the ending question of the survey, participating developers had the opportunity to freely 

comment on the delay implications on their project and business. The comments and above 

presented results showed an underlying dissatisfaction among the active real estate developers 

in Nacka and Barkarby, towards the EMA. The majority of the participating developers 

commented in the survey that the completion of the subway is of crucial importance for the 

development in these areas. 

 
The municipality has marketed Nacka and Barkarbystaden as new and attractive city district 

and communications hubs, a selling argument that has been used by the developers to attract 

buyers. With the significantly postponed completion date for Nacka and Barkarby, the 

circumstances have changed, and the developers are experiencing a decrease in demand as a 

consequence of the announced delay. The anticipation factors in these areas have contributed 
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to the number of homes that have been sold, and an increased delay could jeopardize the 

investments made by the developers. 

 
The pricing of municipal land is based on the scenario of an existing and running subway. In 

practice, this means that buyers who have purchased an apartment have had to pay a higher 

premium than if the subway had not existed. Developers have encountered dissatisfaction 

among apartment buyers due to the delay and changed the profile of the area, a situation which 

the developers believe will escalate if further delays are to be announced. 

 
A few developers in Nacka anticipated their housing development projects to be completed 

approximately two years before the traffic started. The purchase price for the land was based 

on these conditions, which consequently is reflected in the price to the final apartment buyer. 

In the survey, several developers stated that a completion date in 2030 is too far in the future 

for a buyer to include a transit premium in the total price. One developer affirmed that the delay 

has resulted in a weighted revenue loss of 20 % for developers in Nacka. 
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7. Analysis 

 
7.1 The client organisation and the 2013 Stockholm negotiation 

The subway tunnel construction is a complex project and has an important societal function to 

allow for further urban development along with the new stations. The Swedish State 

accentuated the project time plan as of particular importance when implementing the project. 

According to the 2013 Stockholm negotiation, each of the involved municipalities shall act 

their part of the agreement and follow the time plan via approval of detailed development plans 

and ensure that they gain legal force. Generally, the Stockholm agreement lays a major 

responsibility on each municipality to not disrupt or prolong the time plan. The agreed time 

plan for the project excludes appeals linked to plan, permit, or other legal proceedings. The 

time plan is presented as reasonable in the Stockholm negotiation and assumes that the 

municipalities of Stockholm, Solna, Nacka and Järfälla have an error-free permit and planning 

process to not cause any delay for the subway project. Other possible delay factors are not 

mentioned in the agreement. 

 
In the approval of the main and partial agreement of the Stockholm negotiation, several 

concerns were announced from the opposition parties. The coalition of the red and green 

parties, highlighted concerns regarding the assembled organisation (EMA), the uncertainty in 

the time plan and how it will affect property developers, the skewed responsibility distribution 

between the state and municipality as well as unsupported cost calculations. In addition, the 

opinion claims that the negotiation is deficient in its project scope and is not sufficiently 

detailed for its size. The same concerns were also mentioned by the respondents from the 

interviews and repeatedly mentioned in Annual status reports and protocols from County 

Councils board meetings. 

 
The issue of deficiencies in the Stockholm negotiation can therefore be distinguished from the 

beginning of the project. The budget and time plan were perceived as sufficient for the project 

when establishing the Stockholm negotiation according to project appraisers. However, 

consequences from the deficiencies in the negotiation are still affecting the project. Not making 

realistic financial and time calculations for the project, shows a lack of experience and skills 

within subway construction. This error or optimistic calculation turns out to be a recurring 

problem during the remaining phases of the project. 

 
The strict time plan caused organisational problems for the EMA in the initial phase of the 

project. EMA shared a concern together with the consultants regarding the required time to 

complete the project. Throughout the project, concerns about the established organisation 

(EMA) are recurring in the literature review of the project status reports. The strict time plan 

strained the organisation in the planning and design phase as several large and project- 

important decisions needed to be made in a short period of time. According to the theory of 

POB, there is a relationship between stress and dissatisfaction among employees and their job 

performance. If the work environment contributes to increased stress levels through short 
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deadlines it can affect project success since decisions cannot be made in a structured, organized 

and controlled way. Lack of structured and efficient work within the organisation was 

repeatedly mentioned as an issue in the annual reports of 2016 and 2020. 

 
The hurried decisions caused sudden changes and resumptions in the project which troubled 

the consultants, both for the extension to Barkarby as well as to Nacka. According to 

organizational theory, referenced by Argote (2015), an organisation that is not allowed freedom 

in its work has a greater risk of misplacing its resources. Shortly after the project started, new 

guidelines for all extensions were established by the state between the years 2015 and 2016. The 

guidelines referred to a change in focus, from time to cost reduction. The reason for the new 

guidelines was increased project costs that exceeded the budgeted costs. A shift in focus in an 

earlier phase could indicate that the project organisation abandoned the original time plan. 

 
The new guidelines caused new problems. To meet budget expectations, EMA had to prioritize 

cost-effective solutions instead of the best suited for the subway construction. The cutbacks 

caused new resumptions which again irritated the consultants since they experienced that they 

could not deliver the quality services they desired. An example of a decision which the 

consultants questioned was the large ventilation systems built adjacent to the new stations. 

These complementary ventilation systems were constructed for fire prevention measures, 

which however was perceived as unnecessary by the consultants. The procurement of cheaper 

components has resulted in lower project costs but could result in greater operation and 

maintenance cost in the future. In addition, compromising on sustainable solutions and 

hindering a sustainable development of the project. The EMA went through a reorganization 

during 2017 as  a result of the unfulfilled conditions  in accordance with the Stockholm 

negotiation. The organisational issues continued and in 2018 it was identified in the annual 

control report that the EMA has had a lack of cost and time control. As a result, the EMA 

implemented specific assignments in 2019 to organise how they handle project scope, reporting 

of progress and how to facilitate the overall management towards key figures. 

 
The project’s scope and its complexity set certain requirements on the internal and external 

project communication in the organisation and between each project division. Each division 

has there are of responsibility and has since the start of the project worked independently and 

relied on the other divisions' progress. This type of coordination and communication behaviour 

has been appreciated differently amongst the organisation. The client organisation comments 

that the collaboration and communication have been working efficiently and effectively, but 

the potential for improvements exists for further phases in the project. This is not in accordance 

with the information stated in the annual and internal reports whereof, lack of communication 

and transparency has been an issue throughout the project. Consultants and the municipalities 

have desired better cross-organisational collaboration to get a better insight into the project. 

The consultants and municipalities affirm that problems within communication and lack of 

sharing causes mistakes and misunderstandings. According to the respondents from EMA, 

communication has been a key concept in the project but has yet not been prioritized. 



43  

The project has obtained a delay equivalent of five years when comparing the initial time plan 

from the Stockholm negotiation and the adjustments made in 2019. Time plan and budget has 

been underestimated and can be connected to the theory, optimism bias, presented by Flyvbjerg 

(2005). The theory refers to project appraisers having an over-optimistic viewpoint of the key 

project parameters. As the theory states, underestimations of cost and time are common, and 

tendencies of the theory can be spotted in the Stockholm negotiation. A consequence of a 

project suffering from optimism bias is that project performance and success is being risked 

due to the unrealistic set of goals. Another explanation for the miscalculations in the Stockholm 

negotiation can be interpreted as a lack of skills within the construction of new subway tunnels. 

A repeating explanation from the respondents, for the inaccurate budget and time plan is that 

it was purposely glorified to attract financiers and make negotiations easier. The last subway 

extension was executed in the 1970s and could explain the shortage of skills within the area. 

According to the respondents, the budget of the total project costs and time plan for the new 

subway construction was inspired by the project in the 70s. In 2019 an external expert group 

within large scale infrastructure projects was appointed to review current calculation and time 

estimations. It is notable that the project uses expert competence this late in the project process 

and proves the lack of competence within the organisation and project appraisers. 

 
Several delay factors can be identified within the total project, but only one is considered 

critical and connected to the actual delay since it has impacted the project delivery for Järfälla 

and Nacka and has imposed unplanned expenses. The critical delay factor is the deficiencies in 

the Stockholm negotiation, more precisely unrealistically planned budget and time plan. 

 
However, the organisational problems that have been discovered through the interviews and 

the literature study can also be assumed as a critical delay factor. Although, EMA is represented 

as the client organisation in the subway extension with the assignment to follow and implement 

the agreed conditions from the Stockholm negotiation. The lack of resources, shortage of 

competence and the unrealistic requirements on budget and timeline have caused the project 

disruption and interruption. It is the guideline from the negotiation that is causing the 

organisation to act as they do, it is therefore not fair to fully blame the EMA for the delay. 

 
The remaining delay factors that have been presented in section 6.5 result have not caused any 

major impact on the delay and should not be considered critical. Non-critical delay factors are 

in many cases acceptable or causing an acceptable delay duration and shall not either result in 

compensation for affected parties. In addition, the identified delay causes for the Stockholm 

tunnel construction corresponds with the identified factors in the literature review and can 

hence be perceived as common and excusable. 

 

7.2 Property Developers 

A majority of the participants in the survey with projects close to the new stations claims that 

they are entitled compensation. There is however a certain delay acceptance among the 

participants for the project since large-scale infrastructure projects have a historical tendency 

to be delayed. The survey confirmed that the accepted delay duration is between 6-12 months 
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in contrast to the proportion of the project. A delay equivalent of five years in Järfälla and 

Nacka is a delay duration that is not to be considered reasonable nor to be expected. The 

developers have observed financial and corporate damage from the delay and that they desire 

corresponding compensation. As the time plan has changed throughout the project’s course, 

the credibility of the EMA’s forecasts has decreased according to some participants. Through 

reduced information asymmetry and increased transparency between EMA and the developers, 

the results in the survey could have been different. The survey presented that the lack of 

transparency has implicated those developers in Nacka to not consider the subway project in 

their calculations since the project is associated with too much uncertainty and its completion 

date is too far in the future. The subway to Järfälla which is closer in time has collected a greater 

risk surcharge for the developers as the schedule has not been proven to be reliable. 

 

The delay has caused dissatisfaction among the developers in Järfälla and Nacka according to 

the survey. The reason for this dissatisfaction can be rooted in the expectations the 

municipalities gave when the project was launched. The developers bought the land with the 

anticipation of the subway plans and its completion date. Hence, the land has been purchased 

with a higher premium than if the subway had not been planned in the area. A higher land price 

means that developers increase the price on apartments to reflect the cost increase. The 

developers have experienced a reduction in the market demand which they claim is a direct 

consequence of the subway project delay. The question is to why the developers have 

experienced a demand reduction. Two possible explanations for the reduction could be 1) the 

subway delay or 2) heavily increased supply. 

 

1) The demand for housing is partially connected to an area’s attractiveness factors, where 

accessibility and public transportation is of great importance. With support of the 

locational theory, a possible reason for an experienced reduction in demand can be 

linked to the unfinished project. The asked prices therefore do not correspond with the 

current site attributes. 

 

2) Both Järfälla and Nacka are heavily expanding their urban areas, a natural increase in 

supply is inevitable. According to the basic theories of economics, an increase in supply 

pressures the demand to increase to prevent the prices from decreasing. 

 
Solely blaming the stagnant demand on the project delay, can be a too narrow explanation. 

Consideration needs to be taken to the increased supply, as well as site attributes. Specifically, 

Barkarbystaden, which will continue to be developed and under construction for many years 

to come. 

 

7.3 Discussion 

The subway tunnel construction has not been exposed to any larger events that could have 

caused the current delay. The design process, plan and permit process and the initial blasting 

of tunnels have so far been mostly error-free. Despite the COVID-19 pandemic, the project has 

not suffered from its consequences in contrast to other projects or industries that have been 
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seriously affected. The reason for the delay is as mentioned a poorly planned negotiation that 

lays the foundation for the project. Repeated financial screenings have resulted in 

supplementary agreements to cover the mistakes in the original budget and time plan. The 

changes have caused harm to all involved actors and additional stress on the EMA. Today, an 

additional supplementary agreement is under review with adjustments due to the financial 

screening that was made in 2019. 

 
The timescale presented in the second proposed supplementary agreement can be viewed as 

reasonable with support from other large-scale infrastructure projects in Sweden. The new 

agreement is based on the financial screening that was made in 2019, hence two-year-old data. 

It is reasonable to question whether it would be more relevant to use updated data, instead of 

data from two years ago. Based on the project trend, cost and time changes have happened 

every year since the project started. In accordance with the annual status reports from 2019- 

2020, a lot of cost consuming processes have been made and, likely, the estimates from 2019 

are not as reliable as present data. Regardless, updated data will generate more accurate 

outlooks than outdated data, since the current and future status report does not correspond to 

the last two years of project progress. 

 

The original time plan has collected a delay equivalent to 70 %, although the project still is not 

finished. This has caused disturbance amongst some financiers (municipalities) to such a 

degree that they were prone to withdraw from the project's commitments if the Swedish state 

does not support the project to a greater extent. Support was given from the state in the second 

proposed supplementary agreement, making a possible withdrawal from the project 

unnecessary. However, there is an additional clause in the new agreement in comparison with 

the old one that allows and supports similar actions from the municipalities/financiers if further 

cost overruns occur. This clause is financially beneficial for the municipalities but induces risk 

for developers, business and residents in Järfälla and Nacka since large changes and project 

withdrawals are acceptable. The implementation of the subway is no longer guaranteed 

according to what first was agreed in the 2013 Stockholm negotiation. 

 
The delay is to be categorized as non-acceptable, due to a five-year prolonged time plan. The 

reason why the project suffers from inaccurate forecasting can be explained with help from 

Flyvbjerg (2005). With the support of the information and data collected from the literature 

review of project reports and results from interviews and surveys, the delay can be described 

as due to technical, psychological, and political-economic explanations. The technical refers to 

inadequate data, imperfect forecasting, and lack of experience. The psychological explanation 

refers to the phenomenon of optimism bias that has been stated by our respondents, and the 

political-economic explanation due to the deliberately inaccurate estimations. The Stockholm 

tunnel construction can be described through all explanations according to the literature review 

and interviews, but not any support for the fourth explanation according to Bertram, Growth 

and Weber (2020). Flyvbjerg (2005, 2007, 2018) further states that optimism bias and lack of 

experience is not always a plausible explanation, especially for large scale infrastructure 

projects. Estimations and forecasts for the Stockholm subway project are made by experts and 

professionals within the field and are monitored, reviewed, and signed by the Swedish State, 
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authorities and municipalities. To excuse the root of the inaccurate estimations due to only 

optimism and lack of experience is not to be considered realistic. A better explanation 

according to Flyvberg and Bertram, Growth and Weber (2020) is political-economic 

explanations due to the project's size and its vital societal function. 

 
8. Conclusion 

The purpose of this thesis is to identify the delay factors which have caused a postponed 

completion date for the subway tunnel construction in Stockholm. The thesis also aims to 

unveil the underlying delay implication on property developers. 

 
The subway tunnel construction in Stockholm has been postponed with five years of the initial 

time plan for Järfälla and Nacka. With reference to Trauner et al. (2009), a delay duration of 

five years is to be considered as non-excusable and this thesis has distinguished one critical 

delay factor linked to the poor project performance. The cause for the delay is rooted in the 

inaccurate estimations and unrealistic expectations on budget and time plan presented in the 

2013 Stockholm negotiation. The identification of the critical delay factor has been determined 

with support from Flyvbjerg (2005), semi-structured interviews and project status reports 

between 2014-2021. In addition to the 2013 Stockholm negotiation, the study has identified 

several delay factors which are not to be viewed as critical due to their minimal effect on the 

delay. These factors are: 

 
- Design changes/errors/advancements 

- Resumption due to changed directives 

- Lack of effective communication and coordination between parties 

- Organisational structure and lack of time/cost control 

- Competence management and shortage of skill supply 

- Unforeseen site conditions 

- Unforeseen and increased contract costs 

- Legal permissions 

- Stricter safety and environmental regulations 

 
This thesis can confirm that developers within Järfälla and Nacka have experienced negative 

implications due to the project delay. This opinion is not shared by either Järfälla or Nacka 

municipality, nor the EMA, which all states the opposite. According to the counter-opinion, 

third party actors, alike developers, can only be negatively affected in the event of further 

delays. The current delay is five years, equally for Järfälla and Nacka and can be referred to as 

non-excusable according to Trauner et al. (2009). It is therefore unlikely that this delay has not 

contributed to any negative effects on third party actors. However, the study cannot confirm 

that the perceived damage among the developers can be limited to only include the delay of the 

subway. Additional factors, such as the sharp increase in supply over a short period of time, 

together with site-specific attributes have been identified as alternative explanations for the 

expected demand not being fulfilled. 
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To conclude, the subway tunnel project has been rushed and the Stockholm negotiation is not 

fully elaborated for its matter. The issue of inaccurate forecasts can be explained as a result of 

lack of experience, optimism bias and conscious underestimations to easier obtain financial 

support. Via Flyvbjerg (2005) the delay can be described as a result of technical, psychological 

and political-economic reasons, due to lack of experience, optimistic planning and deliberate 

underestimations. On the contrary, Flyvbjerg (2005, 2007, 2018) questions whether lack of 

experience and optimism bias is a plausible explanation for delays in large-scale infrastructure 

projects. The subway project has been monitored and reviewed by experts and signed by the 

Swedish State, authorities and the municipalities. To solely blame the inaccurate estimations 

on optimism and lack of experience is not to be considered realistic. A side with Flyvbjergs 

(2005, 2007, 2018) statements, political-economic explanations is a more reasonable 

explanation concerning project size and societal function. 

 
The subway tunnel construction in Stockholm has not had any major deficiencies up to this 

date. Instead, the project success has been jeopardized through inaccurate estimations in the 

2013 Stockholm negotiation and the first supplementary agreement. An additional 

supplementary agreement negotiated between 2019-2021 will be officially presented during 

2021 and contains the estimates from 2019. Only time will tell if the supplementary agreement 

presented in 2021 will reflect reality or if it should be taken with a pinch of salt. 

 

8.1 Future studies 

For future research, it would be interesting to cover the total project success after its 

completion. The result in this thesis cannot be applied to the total project since it covers 

historical events up to this date. It would also be reasonable to compute a comparative study 

with similar projects, e.g. the Copenhagen subway extension. A comprehensive cost analysis 

for the total project would be necessary to evaluate if the cost overruns are adequate. This thesis 

does not cover the subproject to Arenastaden, which also is delayed. Consequences from the 

delay could also be analysed through a municipal perspective, and review how it has affected 

their financial position and urban development. Investigating how a future negative budget 

surplus is covered, could also be interesting to analyse further. 
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Stockholms Läns Landsting, Stockholm: u.n. 

 
Al-Momani, A.H. (2000) Construction delay: a quantitative analysis, International Journal of 

Project Management 18(1): 51–59. 

 
Argote, L. (2015) A Behavioural Theory of the Firm, An Attractive Organization Theory, 

Journal of Management Inquiry, Vol 24 issue 3. 

 
Arif, F. & Morad, A. (2014) Concurrent Delays in Construction: International Legal 

Perspective, Journal of Legal Affairs and Dispute Resolution in Engineering and 

Construction. 

 
Bakker, A. & Schaufeli, W. (2008) Positive organizational behavior: Engaged employees in 

flourishing organizations, Journal of Organizational Behavior. DOI: 10.1002/job.515. 

 
Bell, J. (2000) Introduktion till forskningsmetodik, Lund: Studentlitteratur. 

 
Bertram, S. & Groth, M. & Weber, B. (2020) Cost overruns and delays in infrastructure 

projects: the case of Stuttgart 21, KTH Royal Institute of Technology. Working Paper 

2020:11 

 
Blomkvist, P. & Hallin, A. (2014) Metod för teknologer - Examensarbete enligt 4- 

fasmodellen, 1:5 red. Lund: Studentlitteratur AB. ISBN 978-91-44-09514-1. 

 
Bordoli, D. W. & Baldwin, A. N. (1998) A methodology for assessing construction project 

delays, Construction Management and Economics, 16:3, 327-337. 

 
Bobylev, N. (2009) Mainstreaming sustainable development into a city's Master plan: A case 

of Urban Underground Space use, Oxford: Elsevier Sci Ltd. 

 
Bryman, A. (2015) Social Research Methods, Oxford: OUP Oxford. 

 
Cerpa, N. & Verner, J. (2009) Why Did Your Project Fail?, Communications of the ACM. 52. 

130-134. 10.1145/1610252.1610286. 

 
Chen, Y. & Zhao, Y. (2004) Environmental problem caused by urbanization, Shanghai: 

Tianjin Urban Construct & Management Comm. 



49  

Chan, D.W., Kumaraswamy, M.M. (1997) A comparative study of causes of time overruns in 

Hong Kong construction projects, International Journal of Project Management 15, 55–63. 

 
Collins, J.A. & Fauser, B.C. (2005) Balancing the strengths of systematic and narrative 

reviews, Human Reproduction Update, Vol. 11 No. 2, pp. 103-104. 

 
Cülflik, M. & Sarikaya, Ö. & Altun, H. (2014) Causes of delays in construction projects in 

Turkey, Proc., 11th International Congress in Advances in Civil Engineering, 1-5. 

 
Damm, D. & Lerman, S. & Lam, E. & Young, J. (1980) Response Of Urban Real-Estate 

Values In Anticipation Of The Washington Metro, Journal Of Transport Economics And 

Policy, 14(3), pp. 315-336. 

 
Denscombe, M. (2018) Forskningshandboken: för småskaliga forskningsprojekt inom 
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10. Appendix 

Appendix 1 
Timeline for subway extension to Järfälla. 
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Timeline for the subway to Nacka. 
 



 

Appendix 2 

Interview questions: Client 

1. Can you please specify your complete role in the project? 

a. If possible, was there another person in your position before you? 

2. What have been the major challenges with the project so far? 

a. What can be future challenges 

3. According to information, the subway is currently delayed with five years? 

a. What are the causing factors for the delay? 

b. What is an excusable delay duration for this project? 

c. Is there a high risk of future delays? 

d. How do you work to follow a time plan? 

e. How does the delay affect third party actors in the areas? 

f. Should compensation be granted? 

4. Is a potential delay calculated(risk) into the initial timeplan? 

a. If not - why? 

5. How do you manage collaboration between parties? 

a. What have been the biggest challenges? 

6. What have been the biggest challenges within the organisation? 

7. How has the project changed throughout the project course? 

a. Any specific event that has caused extra damaged? 

b. Challenging project phases? 

8. Is there a relationship between increased costs and delays? 

 
Interview questions: Consultants and designers 

1) Describe your company’s and professional role and responsibilities within the subway 

project. 

2) How do you manage collaboration between parties? 

a) What have been the biggest challenges? 

3) According to information, the subway is currently delayed with five years? 

a) What are the causing factors for the delay? 

b) What is an excusable delay duration for this project? 

c) Is there a high risk of future delays? 

d) How do you work to follow a time plan? 

e) How does the delay affect third party actors in the areas? 

f) Should compensation be granted? 

g) How as you been affected by the delay 

h) How as you managed to follow your time plan 

4) What has been the biggest challanges throughout the project 

a) What are future challenges for the project 

5) Is there a relationship between increased costs and delays? 

6) How is the planning and design phase constructed and how have you worked with it? 

a) How have you been affected by changed directives? 

7) How has the Covid-19 affected your work? 



 

Appendix 3 

Questionnaire Delay Stockholm Subway Extension 
 

 

1. What is the size of your project? 
 

1-50 MSEK 50-100 MSEK 

 
 

100-200 MSEK 200-400 MSEK 400 < MSEK 

 

     

2. The success of the project was contingent on the completion of the subway? 
 

Strongly disagree Dissagree Neutral Agree Strongly agree 
 

 

3. How big of a delay is acceptable for a subway construction of this caliber? 
 

1-6 months 6-12 months 12-24 months 24-60 months 60 < months 

 

     
 

4. To what degree has the delay of the subway construction affected your project? 

Not at all Not really Undecided Somewhat Very much 

 

     

5. Do you believe that the delay of the new subway has negative consequences on 
third party actors. E.g. property developers, businesses and private citizens? 

Not at all Not really Undecided Somewhat Very much 
 

6. Due to delays, consideration of fair compensation is warranted or justified? 
 

Strongly disagree Dissagree Neutral Agree Strongly agree 

 

     
 

7. If possible, please explain how your housing project have been affected due to the delay. 
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