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Wargaming European energy

The What will Lula do?

Big tech falls to earth

E C O n 0 mi S t China’s Taiwan-ready generals

NOVEMBER 5TH-11TH 2022

oAl GOODBYE 10 1.0°C

Why climate policy is off target
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Raw natural materials
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I Non-metallic minerals —
industrial or agricultural
dominant

[T Non-metallic minerals —
construction dominant

Non-ferrous ores
[ Ferrous ores
Qil shale and tar sands
Petroleum
I Natural gas
I Coal
I Wood

I Grazed biomass and
fodder crops

I \Vild catch and harvest
N Crops
I Crop residues

Total excl. biomass and
combusted fuels

Total excl. fuels and biomass

per GDP (right axes)
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Global industry sector
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B Other (industry)
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B Chemicals
Bl \Vaste
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UN IPCC

a) Net global greenhouse
g0 gas (GHG) emissions

2019 emissions were
\[ 12% higher than 2010

. range in 2030
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2020

Implemented policies

"+ Nationally Determined
I' Contributions (NDCs)

2060

UN Secretary-General Anténio Guterres:

are where the
climate battle will
largely be won or [ost.
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Real estate 1n

—US $32.3tn

Commercial
real estate

—US $27.2tn
Agricultural land
and forestry

US $100.2tn
Outstanding
securitised debt
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Decouple
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Carbon emissions and overshoot of planetary boundaries are unlikely to decrease
as long as world GDP and population continue to increase

-
o

Carbon emissions

\

Population

Material Footprint

Ex-CEO of Unilever Paul Polman

What holds us back
then, if anything,
Is a lack of willpower,
moral leadership and
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Emerging Futures

It was the best of times,
it was the worst of times
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Carbon efficiency

10 O CO,-demand for new build
o Reduction roadmap 2023
(Paris compliant)
S
% 5
=
GJ [
8N Degeneratlon (stranded assets)
20 .
Regeneration (future fit assets)
-5

2023 2025 2027 2029 2031 2033 2035 2037 2039
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Material efficiency

100%

50%

-50%

O Resource reductions proposal

© Circularity rate proposal

Degeneration (stranded assets)

2015 2020 2025 2030 2035 2040 2045 2050 2055

Regeneration (future fit assets)
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Sustainable

Doing a bad thing better,
sO we can continuve to do it
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Resilient

Stuff is going to happen, and
things are change is going to
happen, [so] prepare for it
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Regenerative

Time to think differently
to achieve different goals
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Regenerative

Regenerative

Living and whole systems
Pattern thinking
Qualitative

Effective

Conventional Green Sustainable Restorative Regenerative
Minimum Fragmented efficiency Approaching net-zero Whole systems Living systems
standards & technologies and carbon neutrality

Degenerative
Technologies and techniques
Fragmented thinking
Quantitative

Efficiency

—

Break-Even Positive pursuits
(Do-no-harm)  (Benefit Realisation)
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Create a built environment which evolves in harmony with nature

Climate
Break-even:
Positive Pursuits:

Pollution
Break-even:

Positive Pursuits:

Raw materials
Break-even:
Positive Pursuits:

Habitat

Break-even:
Positive Pursuits:

Limit of 0.4 kgCO,e/m?/year (scope 4)
Less than zero kgCO,e/m?/year (scope 4)

Break-even:
Positive Pursuits:

No use of unwanted chemicals with
negative planetary impact

Unwanted chemicals are broken down
or recycled/reused

Morfological

Movement
Break-even:

No surplus use of raw materials Positive Pursuits:

No virgin raw material use and no waste

Planetary Human

Energy
Break-even:
Positive Pursuits:

Water
Break-even:
Positive Pursuits:

Biodiversity
Break-even:
Positive Pursuits:

health health

Agency
Break-even:
Positive Pursuits:

Netto energy self-sufficiency
Netto energy exporting

X

(0}

(g .

- Commoning
Produce own clean drinking water o Break-even:
Purify polluted water o Positive Pursuits:

o Connectedness

Neutral biodiversity and land system change Bl eavEn:

Positive biodiversity og land system change Positive Pursuits:

Human indoor stay is as outside stay
Connecting flora, fauna and humans

Indoor environment

Prevents physical and mental ill health
Contributes positively to physical and mental health

Accessable for all
Encourage movement and manual actions

Everyone has a fair influence on physical settings
Everyone exerts fair influence in operating the building

Fair sharing of non-personal resources
Commoning with neighborhood and nature

Everyone is recognized for voluntary efforts
Everyone jointly maintains the building

9

Seren Jensen

17



SIANLNEd OSNISII W3

Break-even og Positive Pursuits

Raw matetials

From construction as a consumer of non-renewable raw
materials — To construction that consumes no virgin
raw materials and generates no waste during building,
operation, or deconstruction.

Positive pursuits:
No virgin raw material
use and no waste

Regenerativ

Conventional Sustainable Regenerative

Degenerativ

Break-even:
No use of surplus
raw materials

Pollution
From construction as a source of pollution —
To construction that contributes to prevention,

recycling/reuse, and the breakdown of harmful chemicals.

Positive pursuits:
No use of unwanted chemicals
with negative planetary impact

Regenerativ

COnventional Sustainable Regenerativte

Degenerativ

Break-even:
No use of unwanted chemicals
with negative planetary impact
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Sufficient & Efficient
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Design occupancy for office building with 16 floors and 30,000m? office area
Calculations are approximate to illustrate variation between disciplines.

Ventilation
BSRIA Rules of Thumb

10m? per person = 3,000 people

Space Planning

BCO Specification for Offices, 201
High Density = 8m? per person = 3,750 people
Low Density = 13m? per person = 2,308 people

Fire Design

BS 9999:2017 Table 9, Typical Office Floor Space Factors
High Density =4m? per person =7,500 people
Low Density = 10m? per person = 3,000 people

Structural Design

BS EN 1990, BS EN 1991-1-1

Ultimate Limit State, vy, = 1.5 (live load partial factor), o, = 0.50 (reduction factor at ground floor column)

q, = 3kN/m? over 95% of floor area (Typical value not including partitions or 5% more heavily loaded areas)
Total load (y,&,g,A) = 64MN. Assuming each occupant = 0.75kN = 85,500 people

Removing 75kg per m? for office equipment from the value for q, =64,125 people...

Serviceability Limit State, y, = 1.0 (partial factor for live load), a, = 0.5 (reduction factor for multi-storey)
Total load (y o, A) = 43MN. Assuming single occupant 0.75kN = 57,000 people
Removing 75kg per m? for office equipment from q, = 42,750 people...

3,000 people
3,750 people
7,500 people

Ll

85,500 people




Ml

ML MIPS =
production Service Unit

production+M I use+M l disposal

Cradle-to-Gate Cradle-to-Cradle

M

transport

Ml

package

Ml

process 2

MIPS%
Ml

process 1

M Idispusal

MI

use

Ml

extraction

Start of t t, !
production Start of usage Repairing End of usage
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First principles

Structures

The overall requirements and
methods are established by
BR18.

These have always allowed
for project-specific
verification of the general
functional requirements.

applies

Function

§ 340.

The planning, construction,
operation and maintenance
of structures and building
parts must be carried out in
a way which ensures that:

1) injuries or damage is not inflicted on
persons and buildings on own plot or on
other plots;

2) no health risk occurs to persons owing to
failing structures;

3) satisfactory functionality and durability
is achieved;

4) no health risk occurs to persons owing
pest intrusion.
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Metode

§ 356.

§ 344(2) to § 351 and §§ 353-
355 may be derogated from if
it can be ensured and
documented by other means
that derogation is safe, and if
a safety level as described in §
344(2)(1) can be achieved.

1) DS/EN 1990 Basis for planning of load-

bearing structures with DS/EN 1990 DK
NA.

23
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Current trends



BMW Foundation

Herbert Quandt

NAVIGATING THE RPATHWAY
TOWARDS REGENERATION:

APPLYING THE THREE
HORIZONS MODEL

TO NEW MATERIALS

RIESPOND

THE FIRST HORIZON - H1

represents the way things are currently done, the prevailing system.
When this dominant paradigm starts to show signs of strain and is no
longer considered to be fit for purpose, there is a case for change.

THE THIRD HORIZON - H3
shows what a desirable future state may look like.

THE SECOND HORIZON - H2

is an arena of transition where innovations get established to help
make our desired future a reality. It points us to what may need to
happen in terms of rethinking and (re)inventing new processes,
structures, technologies and ways of working in order to create a
bridge between the current (H1) and the future (H3) system.!

H1
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Deformed Shape before Adaptation
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High-Rise Structure

Energy (MJ)

Embodied
Operational

l

XDXXDXDXXXA

-

Embodied

-

After control

Passive
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Final thoughts



NEW YORK TIMES BESTSELLER

LESSONS FROM THE WORLD'S LONGEST
SCIENTIFIC STUDY OF HAPPINESS

Robert Waldinger, MD
and Marc Schulz, PhD

THE EXISTENTIAL

PLEASURES OF

ENGINEERING

SECOND EDITION

“ENCHANTING"” —The New Yorker

SAMUEL C.FLORMAN




Cathedral building
Seventh-gen thinking
Seed banks

Space programmes
Energy transitions
Chinese planning

Trade negotiations
Olympic Games
Election cycles

Quarterly reporting
Fashion fads
Software updates

Daily newspapers
Discount sales
Music festivals

Opening hours
Parking meters
Public meetings

Traffic lights
24/7 news

999 response Min utes

Quiz shows
Stock markets
Public auctions

PUBLIC LIFE

Seconds

HUMAN TIME HORIZONS

Planting an cak tree
Time capsules
Belief in the afterlife

Mortgage
Pension saving
Making a will

The scale of unborn generations

Looking 50,000 years into the past and 50,000 into the future —
assuming that the twenty-first century’s birth rate remains constant —
all human lives ever lived are far outweighed by all those yet to come

The dead

100 billion

College degree
Career plans
Raising children

Schoo) term
Pregnancy
Diet

® The living

7.7 billion

Unborn

generations

Postage
Weekly shop
Exercise classes

Work shift
Sunday lunch
Phone battery

Emailing
Taking a shower
Coffee break

Texting
1-click buying
Cycle of breath

PERSONAL L\FE

Based

6.75 trillion

on UN estimate that
average births per year in the
twenty-first century will

stabilise at 135 millior
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Build
Nexit
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