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Vaðlaheiðargöng – a case study of risk



Vaðlaheiðargöng (tunnel) timeline

• 2002 – Report published claiming a feasible and technical simple 
project
• 2003 – A private company, Greið leið ehf, established
• 2004 – Geological research begins
• 2005 – Preparations continues
• 2006 – Report published that the project is economically profitable
• 2007 – Geological assessment indicates decent conditions for 

tunnelling
• 2008-2010 – Financial crash! The business model reworked. Risk 

transferred to the state



• 2011 – First tenders arranged. Planned project 
closure July 2015.
• 2012 – The site development begins
• 2013 – Tunnel excavation begins
• 2014 – 46°C/350 l/sec hot water vain discovered. 

The contractor moves his equipment to the other 
side
• 2015 – A cold water vain (520 l/sec at max) 

discovered
• 2018 – Tunnel opens for traffic in December
• 2020 – Covid19 reduces traffic 20%



Risk is also opportunity – Forest Lagoon



Vaðlaheiðargöng. Epitome of the VUCA world



What is VUCA?
• VUCA is a short for Volatility, 

Uncertainty, Complexity and 
Ambiguity
• “Hey, it‘s crazy out there!”

• The VUCA semantics was 
introduced in 2014 by Nate 
Bennett and G. James 
Lemoine



The axioms of Risk
• A chance (…) of danger, loss, injury or other adverse consequences

(The Oxford English Dictionary)
• Risk is the combination of the probability of an event and its 

consequence (Institute of Risk Management (IRM))
• Uncertainty of outcome (…) arising from a combination of the impact

and the probability of potential events (HM Treasury )
• Risk is measured in terms of consequences and likelihood (Institute of 

Internal Auditors)

RISK = PROBABILITY of an event X IMPACT of event



How good are people at estimating 
probabilities?
• The human mind applies mental heuristics 

and associated biases
• Representativeness (sample sizes, randomness, 

gamblers fallacy, etc.)
• Availability (how easy to imagine rather than 

probable, etc.)
• Anchoring and adjustment (first mover, 

conjunctive events, etc.)
• In short – the estimate of the subjective 

probabilities is the backbone of risk 
management but people are not very good 
at it



What about probabilities based on empirical 
evidences?

• Three problems
A. What reference class?
B. How valid is empirical data?
C. The risk event is based on 

frequency not the impact

Small portion of 
the project 
causes big 
problems 
(unknown 
unkowns)

Small portion 
of the project 

causes big 
opportunities

(unknown 
unknowns)

Risk as usual 
(known 

knowns/known 
unknowns)



Enhancement with the VUCA meter



What are fat tail events (Black Swans)?

• We do not expect it to happen
• It carries an extreme impact
• In retrospect it seemed predictable



The authors assumptions 

• The conventional probability/impact risk 
approach can be augmented by VUCA
• The “VUCA meter” is designed to getting 

ready for low probability/high impact 
events
• The VUCA meter is a normative 

sequential method applied in 
conjunction with conventional methods
• It is based on theories from decision 

analysis (consensus methods)



The seven steps of the VUCA meter

1. Pre-preparation
2. Workshop kick-off
3. Four VUCA rounds

i. Volatility
ii. Uncertainty
iii. Complexity
iv. Ambiguity

4. Categorizing
5. Risk event formulation
6. Risk event impact assessment
7. Black swan identification



Volatility 

Planning and schedules volatility  

 

Contracts and integrity volatility  

Goals and objectives volatility 

 

Resources and needs (finance included) 

volatility. 

 

Uncertainty 

Technological uncertainty  

 

Culture and time-zones challenges 

Scope and limitations uncertainty 

 

Risk management and control uncertainty 

 

Complexity 

Regulatory and politics complexities 

 

External interfaces (projects, technology, 

culture, etc.) complexities 

Uniqueness of project challenges 

 

Decision making and governance 

complexities 

 

Ambiguity 

Deliverables assesses with the “unknown 

unknowns” 

 

Task connections unclear 

“Hidden agenda” – the unsaid things effect 

 

Stakeholder management obscure 

 



The VUCA meter tested

• The VUCA meter has been tested on four projects
• The reception of children and young people fleeing Ukraine, to the Icelandic 

school system
• Waste-to-Energy Plant
• Infrastructure transportation
• Geothermal Project in Indonesia

• Results indicate that the VUCA meter can enhance traditional 
methods based on empirical evidences



Hopkin, (2018). Paul Hopkin 2018, Fundamentals of Risk Management Understanding, 

evaluating and implementing effective risk management, Kogan Page Limited,  London, UK 

p.39). 

Ala.org. https://www.ala.org/tools/libfactsheets/alalibraryfactsheet02.  Retrieved 06.10.22. 

Bennett, N., & Lemoine, J. (2014). What VUCA really means for you. Harvard business 

review, 92(1/2). 

Buehler, R., Griffin, D., & Peetz, J. (2010). The planning fallacy: Cognitive, motivational, and 

social origins. In Advances in experimental social psychology (Vol. 43, pp. 1-62). Academic 

Press. 

Cbnc.com (2022). https://www.cnbc.com/2022/06/15/bitcoin-has-lost-more-than-50percent-of-

its-value-this-year-what-to-

know.html#:~:text=The%20most%20popular%20cryptocurrency%20has,2021%20peak%20of

%20%243%20trillion. Retrieved 08.10.22. 

Clio.com. https://www.clio.com/blog/lawyer-statistics. Retrieved 06.10.22. 

Euronews.com (2022). https://www.euronews.com/my-europe/2022/09/15/hungary-is-no-

longer-a-full-democracy-but-an-electoral-autocracy-meps-declare-in-new-report. Retrieved 

06.10.22.  

Fink, A., Kosecoff, J., Chassin, M., & Brook, R. H. (1984). Consensus methods: characteristics 

and guidelines for use. American journal of public health, 74(9), 979-983. 

Flyfright.com (2022). 

(https://www.pbs.org/wgbh/nova/planecrash/risky.html#:~:text=There's%20a%20lot%20more

%20to,about%201%20in%2011%20million.). Retrieved 06.10.22. 

Flyvbjerg (2016). Flyvbjerg, B., Stewart, A., & Budzier, A. (2016). The Oxford Olympics 

Study 2016: Cost and cost overrun at the games. arXiv preprint arXiv:1607.04484. 

Flyvbjerg et al (2003). Flyvbjerg, B., Skamris Holm, M. K., & Buhl, S. L. (2003). How 

common and how large are cost overruns in transport infrastructure projects? Transport 

reviews, 23(1), 71-88. 

Forbes (2018.  https://www.forbes.com/sites/stevedenning/2018/03/27/reinventing-

management-how-agile-and-beyond-budgeting-have-converged/?sh=19e6967b4c58. 

Forbes (2018.  https://www.forbes.com/sites/stevedenning/2018/03/27/reinventing-

management-how-agile-and-beyond-budgeting-have-converged/?sh=19e6967b4c58. 

Fridgeirsson, et al, (2021). Fridgeirsson, T.V.; Ingason, H.T.; Jonasson, H.I.; Kristjansdottir, 

B.H. The VUCAlity of Projects: A New Approach to Assess a Project Risk in a Complex 

World. Sustainability 2021, 13, 3808. https://doi.org/10.3390/su13073808).  

Fridgeirsson, T. V., Ingason, H. T., Björnsdottir, S. H., & Gunnarsdottir, A. Y. (2021). Can the 

“VUCA Meter” Augment the Traditional Project Risk Identification Process? A Case 

Study. Sustainability, 13(22), 12769. 

Goldsmith, D. J. (2001). A normative approach to the study of uncertainty and communication. 

Journal of communication, 51(3), 514-533. 

Goodwin, P., & Wright, G. (2014). Decision analysis for management judgment. John Wiley & 

Sons. 

Green, N. (2011), Keys to success in managing a black swan event [White paper], AON 

Corporation, Retrieved 06.10.22 from http://www.aon.com/attachments/risk-

services/Manage_Black_Swan_Even_Whitepaper_31811.pdf. 

Hajikazemi et al (2016). Hajikazemi, S., Ekambaram, A., Andersen, B., & Zidane, Y. J. (2016). 

The Black Swan–Knowing the unknown in projects. Procedia-Social and Behavioral Sciences, 

226, 184-192. 

Hoegh-Guldberg, O., Jacob, D., Bindi, M., Brown, S., Camilloni, I., Diedhiou, A., ... & 

Zougmoré, R. B. (2018). Impacts of 1.5 C global warming on natural and human systems. 

Global warming of 1.5° C. 

IRM (2022). Institute of Risk Management (IRM  https://www.theirm.org). 

Kahneman (2011). Thinking, Fast and Slow; Daniel Kahneman; ISBN:9780374275631; 2011; 

Kahneman and Tversky, 1979;  

Kahneman, D., & Tversky, A. (2013). Prospect theory: An analysis of decision under risk. 

In Handbook of the fundamentals of financial decision making: Part I (pp. 99-127). 

Lee, J. M. Y., & Wong, E. Y. C. (2021). Suez Canal blockage: an analysis of legal impact, 

risks and liabilities to the global supply chain. In MATEC Web of Conferences (Vol. 339). 

EDP Sciences. 

Lovallo, D., & Kahneman, D. (2003). Delusions of success. Harvard business review, 81(7), 

56-63.). 

M. Balmas When fake news becomes real: Combined exposure to multiple news sources and 

political attitudes of inefficacy, alienation, and cynicism Communication Research, 41 (3) 

(2014), pp. 430-454). 

Petersmann, E. U. (2018). The 2018 American and Chinese trade wars risk undermining the 

world trading system and constitutional democracies. EUI Department of Law Research Paper, 

(2018/17). 

Taleb, N. (2005). The black swan: Why don't we learn that we don't learn. NY: Random 

House.  

Wachs, (1989). (Wachs, M. (1989). When planners lie with numbers. American Planning 

Association. Journal of the American Planning Association, 55(4), 476. 

Weaver, P. (2008). The meaning of risk in an uncertain world. Paper presented at PMI® Global 

Congress 2008—EMEA, St. Julian's, Malta. Newtown Square, PA: Project Management 

Institute. 

Zhang, X., & Ghorbani, A. A. (2020). An overview of online fake news: Characterization, 

detection, and discussion. Information Processing & Management, 57(2), 102025.+ 

Financial Times (2022). https://www.ft.com/content/6f7c91c2-b554-4476-9405-

dd20965c7604. Retrieved 11.10.22. 

Mohammed and Mohammed (2022). Mohammed, F. S., Qadri, H., & Mohammed, S. COVID-

19 in the era of artificial intelligence: a black swan event?. 

Thank youJ


