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Introduction

Asthildur Lara Stefansdottir

- Management engineer M.Sc.
- Ph.D. student in engineering and applied science
-« Supervisors Dr. Helgi bor Ingason and Dr. Pordur Vikingur Fridgeirsson

Scope

- Project governance
- Forecasting methods — Reference class forecasting
- Risk assessment of large investment projects in Iceland
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Purpose of my studies

Improve the methodology for the planning of large investment projects in Iceland
that should:

- ensure better decision-making and risk assessment.

- be able to bypass forecasting bias.

« use quantitative risk assessment based on empirical evidence.

The outcome should be a forecasting model that uses the reference class
forecasting method and empirical data to predict aspects of future
Investment projects in Iceland.
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State of the art

Public projects tend to suffer from benefit shortfalls and inaccurate cost
forecasts.

Forecasting of these projects remarkably inaccurate for decades (Flybjerg, B.
2008)

1 out of 1000 megaprojects meets all three — time, cost and benefit (Flybjerg, B.
2014)

Iceland is no exception. Overspend was identified in 2/3 projects in a study of
70 Icelandic projects (Fridgeirsson. 2009)
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State of the art

‘Inside view’ forecasting is one of the reasons behind these inaccurate
forecasts and the inside view is based on a human judgment that is biased.

*  PMs focus on the specifics of the project at hand while trying to estimate
uncertain events that could influence the future of the project (Batselier and
Vanchoucke 2016)

Kahneman and Tversky found out that human judgment is biased (1979).

*  We are generally too optimistic because of overconfidence and lack of regard
for actual previous experience — Optimism bias
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State of the art

Kahneman and Tversky, and later Kahneman and Lovallo (2004) introduced a
new forecasting method called reference class forecasting (RCF)

* Takes an ‘outside view’ on planned actions of a project by using distributional
data from other projects that are similar to the one being forecasted.

* Ignores the project at hand and bypasses optimism bias.
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State of the art

Based on a study by Fridgeirsson and frequent news of cost overruns there is a
clear need for a methodology that aims to reduce governance risk and inaccurate
forecasts of public investment projects in Iceland

Furthermore, there is no database available in Iceland that has empirical data of all
Icelandic public investment projects.
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State of the art

The Concept research program in Norway
* They develop knowledge and expertise in front-end governance

* The focus is on major public investment projects under the Norwegian quality
assurance scheme

*  They save and store the data of projects in a database called Trailbase.

Norway is one of the leading countries in the world when it comes to project
governance and we could benefit by looking into their research and Trailbase.
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What is Reference class forecasting?

Reference class forecasting (RCF) is a forecasting method for systematically
taking an outside view of planned actions. It requires three steps:

STEP 1: Identification of a relevant reference class of past, similar projects.

- Road tunnels, suspension bridges, concert halls, etc.

Jokulsa a Fjollum, Grimsstadir Olfusa Jokulsa a Breidamerkusandi
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What is Reference class forecasting?

STEP 2: Is to establish a probability distribution for the selected reference class.

Distribution of Cost Overruns
Roads
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Probability distribution of cost overrun for roads, constant prices (N = 172).
Source: Flyvbjerg database on large-scale infrastructure projects
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What is Reference class forecasting?

STEP 3: Compare the project at hand with the reference class distribution, to
establish the most likely outcome for the specific project.

So RCF does not try to forecast the specific uncertain events that can affect
the project at hand but places the project in a statistical distribution of
outcomes from the class of reference projects.
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What is Reference class forecasting?

Part of step 3 —adding an optimism bias uplift

The amount of additional funding that is needed to raise the cost estimate so
that there is an equal chance of the outturn cost being above or below the
planned cost

Possible to determine after a probability distribution for cost overrun has been
found for each reference class

Established as a function of the level of risk one is willing to take. A lower level
of acceptable risk leads to higher uplift.
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What is Reference class forecasting?

Required Uplift
Roads
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Figure 5. Required uplift for roads as a function of the maximum acceptable level of risk for cost
overrun, constant prices (N = 172).
Source: Flyvbjerg database on large-scale infrastructure projects
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What is Reference class forecasting?
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Research has shown that using RCF results in a more accurate forecast than
using methods that use the inside view (Flyvbjerg et al. 2002)

RCF performed better in both cost and time forecasting than the Monte-Carlo
simulation and Earned Value management in a study from 2016 using real-life
data (Batselier and Vanhoucke 2016.)

However, the real challenge of RCF is assembling a valid dataset that will
give areliable forecast.
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My Ph.D.

Develop the requirements for the National project database (NPD).
*  Empirical data from past public investment projects in Iceland.

*  Sort into reference classes.

* Define the most important attributes — such as planned vs actual cost, benefits,
and, time of the project, etc.

* Build a reference class forecasting model that can be used with the NPD to
evaluate the risk of cost overruns for large public investment projects in Iceland.
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My Ph.D.

Benefits

* Improved decision-making within the project governance framework.

* Reduce chances of cost overrun and late schedules in investment projects.
* Increased risk awareness.

* Etc.
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Next steps

September
2023
April 2023 « Turn in the
« Finish the proposal of Late 2025
literature defense _ ,
review * Developing * Pilot database
methodology ready
November
May 2023 2023
* Perform feasibility :
study * Begin to set up

the model of the

« Start to gather data database
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Thank you for listening
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