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No-regrets energy system pathways?

Resource Core
MARKAL

Higher
Renewable

Higher Higher
CCS Nuclear

Land

BAU crop composition

BAU Yield

50/50 Crop composition

High Yield BAU crop composition

improvement
50/50 Crop composition

Water

PAU

High Coastal

High Inland

Integrated CCS

Key: Impact designations

Land Water

Low Maximum land for energy crops equal L Lower than or up to current actual
or less than currently unused arable land O abstractions level

Medium Up to 10% of UK land area Medium Up to 100% increase in 2010

- Above 10% UK land area

abstraction for thermal generation

Above 100% increase in 2010
abstractions for thermal generation

Konadu et al. (2015) GEC

10



Land for bioenergy

Some pathways could cause land use stress
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Observations on investment decision
making under uncertainty in clean
energy

lan Temperton



Corporate investment decision making remains
unsophisticated

* Boards, executive and investment committees do not make
investments under uncertainty and certainly don’t have
aleatoric risk...

... despite always living in uncertain times

* Most investment decisions rely on
* |IRR analysis...
e ..with a hurdle rate...
e ..which is arbitrarily set above WACC...
* ...and which is always exceeded in all investment assessments

* Sensitivity analysis is as good a measure of uncertainty as
you get ... _——

... butin case that turns out to belusefullwe always have the red
dotted box L--1



Theories of uncertainty are probably more useful in
explaining corporate behaviour than informing it

* Short term incentives / long term investments

Agency
theory

* Information asymmetries

e Herding

* Anchoring (always use a red box)
Behavioural * Confirmation bias
impacts * Excessive discounting

* Loss aversion

* Delay (and more analysis) not rejection

Real  Entry and exit costs
options

Short term focus

* (BTW people don’t generally buy options)
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Uncertainty in Policy Making

“Uncertainty is an Success rate
uncomfortable position.

But certainty is an
absurd one.”

— VOLTAIRE

Influencing factors
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Problem Statement

- Evidence syntheses of
Increasing importance

* Evidence Investment Strategy

* CSA requirement for Evidence
Statements

- How to review evidence to
reduce uncertainty?

* How to measure uncertainty?

* How to communicate
uncertainty?

[ ﬁ& Department for Environment, Food & Rural Affairs

* www.oov.ukidaira
Dapartmant

for Ervironment

Food & Rural Affairs

Making the most of our evidence:
A strategy for Defra and its network

June 2014
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Methods Reviewed

Step 1: Problem formulation and protocol development
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Combining Quality Assessments

Category Study Type
A Quantitative experimental e.g. Before-after experiments, randomised control trials, non-
randomised control trials
B Quantitative observational e.g. before-after observations, case-controls, cohort studies, correlations
C Qualitative studies e.qg. interviews, expert elicitation
D Economic studies e.g. cost-benefit/effectiveness/consequence studies
E Reviews e.g. literature reviews, systematic reviews, reviews of randomised control trial
5 All or most of the methodological criteria appropriate for the study type have been fulfilled

(low risk of bias)

Some of the methodological criteria appropriate for the study type have been fulfilled and
those criteria that have not been fulfilled or not adequately described are thought unlikely
to alter the conclusions (risk of bias)

Few or no methodological criteria have been fulfilled. The conclusions of the study are
thought likely or very likely to alter (high risk of bias).

+
_ Evidence from many studies classed as + and/or 1 or more studies classed as ++

Medium Evidence from one or more studies that have been classed as at least +
_ Evidence from a small number of studies or studies classed as =
Contested Evidence that differs in its conclusions (present the class for each study/evidence)

[ ﬁ* Department for Environment, Food & Rural Affairs 22



Where To Find Out More

» Confidence statements
2

Depariment — https://connect.innovateu
Food & Rural Affairs korqlwebllweq

— Defra intranet

The Production of Quick Scoping Reviews

and Rapid Evidence Assessments - EnV|r0n ment Agency
A How to Guide - Natural England
December 2015

» Weight of evidence

approach
JWEG . — Paper with CSA in
progress

| 48} Department for Environment, Food & Rural Affairs 23



= Alexandra.Collins@imperial.ac.uk

=  www.imperial.ac.uk/people/alexandracollins
@AlexMaryCollins

[ @ Department for Environment, Food & Rural Affairs 24
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Planning water regional water resources
investments in East Anglia

Julien Harou, Evgenii Matrosov,

2/10/16, Imperial College London Risk & Uncertainty Workshopp



Project scope

* Multi-company strategic water resource
planning project for East Anglia

* Focus on the challenge of growth,
sustainability reductions and climate change

* Consider future supply options including:
reservoirs, strategic transfers, aquifer storage
and recovery, water reuse, desalination
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Planning analysis

* Multi-criteria search under multiple scenarios
— Incorporates multiple performance criteria

— Finds designs that are robust given future
uncertainty

e Robust decision making

— Characterise vulnerabilities of selected plans



WREA model performance metrics

Performance Metric

Description

Operating costs

Capital costs

Supply deficit

Total weeks with level of service 1 (LOS1)
failures

Maximum duration of LOS1 failures

Total weeks with levels of service 3 (LOS3)
failures
Maximum duration of LOS3 failures

total operating costs of simulations
Annual capital costs of portfolios

total supply deficit summed over all RZ’s
number of weeks of LOS1 failure summed
over all reservoirs

longest consecutive number of weeks of
LOS1 failure summed over all reservoirs.
Maximum duration metrics demonstrate
system resilience.

number of weeks of LOS3 failure summed
over all reservoirs

longest consecutive number of weeks of
LOS3 failure summed over all reservoirs
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Vulnerabilities of the ‘Cost Efficient’
portfolios

Scenario/Dimension | 1| 2 _
>5%  20%
17%  >42%
45%  >49%

Scenario | Failure Density | Coverage _
1 BT 69%
20 B 28%
79% 97%
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