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Overview

• Summary of Scott Base Redevelopment (SBR) project

• Risk Management Fundamentals for SBR

• Complex Risk Management 

• Scalability 

• Commercial Risk Allocation 
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Design of the new base
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Construction and logistics methodology

Build the entire base in New Zealand and ship to Antarctica 

in large modular sections
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Transportation 
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Building and transporting the new base

Benefits

✓ Reduces health and safety risks of building in Antarctica

✓ Reduces number of construction workers on site at Scott Base

✓ Allows construction continue year round in normal NZ conditions

✓ Allows full commissioning of buildings prior to shipping

✓ Allows opportunities to test and train staff on new base operations in New Zealand
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7

• Temporary base will be required to 

continue New Zealand’s science 

program and operations throughout 

the construction phase.

• The existing base will be utilised as 

much as possible to reduce costs, 

minimise health and safety risks, and 

limit infrastructure required.

• Summer and winter operations; 

summer construction (24hrs)

• Ice shelf options considered but less 

cost effective.

Temporary operations during construction
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Proposed windfarm upgrade

• The three wind turbines supplying Scott Base and 

McMurdo Station will come to the end of their 

design life in 2030 and will need to be replaced.

• The new base will be larger than the existing one 

and has a higher renewable energy goal.

• We are proposing to install four new larger turbines.

• Solar panels may also be added on the sides of the 

three buildings. 

• We are proposing to provide 97% renewable 

energy to the new base.



9

1
0

/0
6

/2
0

2
1

Current Project Schedule

2021/22 2026/272025/262024/252023/242022/23

Project 

completion 

2028

Funding Approval 

~ July 2021

Design NZ Construction & Commissioning

SB Enabling 

Works
SB Demolition & Earthworks Install

Temporary Base Operations

1st Project Shipment Module Shipment

2027/28

Wind Farm 

Replacement
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Coordinated Risk Management

Vs



11

1
0

/0
6

/2
0

2
1

Requires Commitment (time and money)
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Standards – Consistent Approach
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Standards – Consistent Approach



14

1
0

/0
6

/2
0

2
1

AS/NZS ISO 31000 : 2009

SBR Project Risk 

Management 

Framework

PMI Standard

Risk Management  

Methodology
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Issues vs Risk

Issue

An issue is an unplanned event that has happened or condition that 
has negative consequences for a project, including risk events that 
eventuate.

Risk

A risk is an uncertain event or condition that, if it occurs, has a 
negative impact on a project’s objectives.
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SBR Project Risk Identification
Risk Identification Guiding Questions:

1. Event: What is the event 

that could happen?

2. Cause: What is the 

identified event caused by?

3. Result: What is the result 

of this event occurring?
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Consistent approach
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Risk vs Uncertainty

Risk

• Risks are potential events which could either happen or not (with

less than 100% probabilities) – discrete events.

• Risk events impact (minor, major or catastrophe) and frequencies

(one-off, multi one-off, unlimited) throughout the project lifecycle

varies depending on the characteristics of individual risk.

• While it is very unlikely that all risks identified in the risk register

will eventuate, all risks combined will be analysed using statistical

probability calculation (Monte Carlo) in order to come up with just

enough contingency allowance (risks reserve) for the overall

project (otherwise we might end up with too much surplus of

money at the end of the project).
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Risk vs Uncertainty

Uncertainty

• Uncertainties are certain events with uncertain impact

magnitudes (with 100% probabilities) - known unknowns.

• The impact of uncertainty will be assessed using impact

ranges (3-point) estimate and determine the values

depending on our appetite to risks as an organisation (P50,

P80 or P90 estimates).

• The sum of simulated 3-points estimate (Monte Carlo

simulation) will be adopted as contingency allowance

(contingency reserve) to cover the uncertainties in the

estimates.
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Quantitative vs Quantitative Risk Analysis

• Objective analysis

• Analysing combined 

risks effects by 

performing statistical 

calculation to predict 

likely outcome.

• Subjective

assessment

• Assessing 

individual risks

descriptively to 

establish risks 

mitigation strategy
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Quantitative Risk Analysis (QRA) 

Project Contingency

• The sum of risks reserve (discrete risks) and

contingency reserve (uncertainties) will be

adopted as the project contingency sum for the

overall project.
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QRA – Real World Example

Discrete Risks - Risk Reserve

Event Consequence Likelihood Impact Type N Mean

1.1.2 Poor IT system to support virtual team Minor Rare Low One-off Bernoulli $0

1.2.2 Design exceeding the target budget Moderate Unlikely Medium One-off Bernoulli $0

1.3.1 Scope creep Moderate Unlikely Medium Multi one-off 2 Binomial $93,695

1.3.2 Multiple variation due internal 

changes

Moderate Possible High Multi one-off 2 Binomial $80,759

Bernoulli

Bernoulli

Bernoulli

1.5.8 Inaccurate estimates of break bulk Moderate Possible High One-off Bernoulli $30,000

2.2.6 Delay in making key design decisions Major Rare High Multi one-off 3 Binomial $11,235

2.2.10 Management override Moderate Unlikely Medium Multi one-off 1 Binomial $45,291

2.2.11 Changing design decisions Moderate Unlikely Medium Multi one-off 2 Binomial $39,369

2.2.14 Systemic failure Moderate Possible High Multi one-off 1 Binomial $25,159

4.2.1 Contracting dispute(s) Moderate Unlikely Medium Multi one-off 1 Binomial $90,391

4.5.10 Event flight delays Minor Possible Medium Multi one-off 2 Binomial $30,127

5.2.3 Changes to government policies Minor Unlikely Low One-off Bernoulli $0

5.3.1 Adverse weather Major Likely Critical Unlimited 1 Poisson $592,448

* Time (delay) cost risk to be developed in the schedule risk model. Output: $1,307,000$4,240,000 $8,500,000 $23,020,000

Distribution

Cost Impact 

Distribution

30% 0 $100,000 $300,000 $500,000 300,000.00   

1 $300,000 $500,000 $1,200,000 594,213.52   

50% 1 $10,000 $30,000 $50,000 30,000.00     

30% 0 $100,000 $300,000 $500,000 300,000.00   

50% 1 $0 $50,000 $100,000 50,000.00     

30% 1 $30,000 $60,000 $120,000 65,518.17     

30% 0 $0 $150,000 $300,000 150,000.00   

10% 0 $0 $30,000 $100,000 37,362.69     

50% 1 $10,000 $30,000 $50,000 30,000.00     

$15,000,000 $6,534,939

$500,000 $268,527

$268,527

20% 0 $500,000 $1,000,000 $3,000,000 $1,284,274

5%

50% 1 $100,000 $250,000

0 $3,000,000 $5,000,000

1.4.9 Structural Failure Major Rare High Multi state

50% 1 $30,000 $75,000 $150,000 80,515.05     

30% 1 $30,000 $150,000 $300,000 155,512.64   

30% 0 $0 $500,000 $1,000,000 500,000.00   

5% 0 $30,000 $75,000 $150,000 80,515.05     

Optimistic Most Likely Pessimistic

Exposure

(Simulated 

Value)

Frequency Cost Impact Ranges

Probability

Current  RiskRisk 

ID

Risk Description

Qualitative Quantitative
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Risk Sensitivity Analysis
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Integrated Schedule-Cost Risk Analysis Output

Project ABC

Cost Sensitivity

Analysis

Simulation: Latin Hypercube

Distribution: Skewed normal

Iterations: 100

Sensitivity measurement

Spearman's rank coefficient

Showing: 3 highest items

Tasks

Risk 3 67%

Risk 2 58%

Risk 1 54%

The main benefit of 

calculating the costs with the 

same assumptions that drive 

schedule dates is that cost 

uncertainty is determined 

by uncertain time (delays).
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Risk Breakdown Structure
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Scalability – ensure it’s fit for purpose
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Commercial Risk Allocation
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Commercial Risk Allocation



29

1
0

/0
6

/2
0

2
1

Commercial Risk Allocation

The purpose of this action is to consider how the risks may be balanced between the 

public sector purchaser and the private sector supplier(s), in the design, build, 

funding and operational phases of delivery.  

The governing principle is that specific risks should be allocated to the party best able 

to manage it.  The intention is to optimise the allocation and sharing of risk, not to 

maximise the number of risks to be transferred to potential service providers.

A fair and transparent approach to risk transfer is required. This includes:

• Specific risks should be allocated to the party best able to manage it, subject to the risk 

premium. 

• An understanding of the balance of risk between designer and contractor

• The value of risk transfer and acceptance that is must be budgeted for and priced

• Risk transfer should  be fully assessed and signed-off at the appropriate executive level

• The adoption of an appropriate form of contract.
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Commercial Risk Allocation
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Commercial Risk Allocation
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Group Exercise
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Group Exercise
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Group Exercise


