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2. FC-ES journey from COP 15 to
COP 23 and latest good practice



Future Climate - Engineering Solutions - A Global Engineering  Future =
Alliance Climate \}

* A global network of engineering associations with
activity in past 10 years across 23 countries

» We develop and share good practice in national

energy and climate plans: Steering
Group / Network

* Aligned to IPCC’s scenario of keeping global AcBivisodrv Members
oar

average temperature increase below 2°C

* Promoting renewable energies and independence

from fossil fuels Framework
Document

* Reduce GHG emissions and support countries in
achieving NDCs

FC-ES website: fc-es.net



https://fc-es.net/

Climate Change and role of FC-ES
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IPCC Fifth Assessment Report (2013)

Increase of carbon dioxide concentrations by
40% since pre-industrial times

UNFCCC 23rd Conference of Parties (COP23) \

Advance in the implementation of the Paris Agreement

Sustainable Development Goal 13:
Addressing Climate Change

Observed change in average surface temperature 1901—-2012 \

-
Climate Changew
Agenda J
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Source: UN IPCC, White blocks indicate insufficient data
Bloomberg, 2013

Future Climate — Engineering Solutions

Engineering expertise to develop data and science-
based national energy and climate plan to reduce

greenhouse gas emissions



https://www.bloomberg.com/quicktake/climate-change
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Participation from COP15 to COP23 Climate V:

-
Q COP 23, Bonn, Germany

Partner with UK Governements side event
highlighting FC-ES as broker

Side event emphasizing the active role of
engineers to  assist governments in
accomplishing NDCs

COP 19, Warsaw, Poland

COP 18, Doha, Qatar

Conference fringe event

FC-ES links with WFEO

=

COP 16, Cancun, Mexico

Christiana Figueres, former UNFCCC Secretary to
FC-ES Engineers: “You must keep pushing us along
with your knowledge and keep on — don’t give up!”

COP 17, Durban, South Africa ®
O
O

COP 15, Copenhagen, Denmark
Official invitation from UNFCCC
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FC-ES Approach and the Framework Document Climate )}

National plans must be
based on sound
engineering expertise

Engage right stakeholders
from the start

Set realistic milestones
for implementation

The energy trilemma:
1) affordability

2) supply security

3) climate change

Phase 4 - Present

Framework under development to be published in 2017
Symposium will be held in 2018 for FC-ES participating countries to
update National energy and climate plans

Phase 3 —2011 - 2014

Under leadership of Institution of Civil Engineers (ICE) and IMechE in UK
Participated engineering associations representing 24 countries

Phase 2 —2009-2011

Leadership by Institution of Mechanical Engineers (IMechE) in the UK and
IDA in Denmark
Produced eleven (11) National energy plans

Phase 1 —2008 - 2009

Led by the Danish Society of Engineers (IDA) with engineering
associations from 13 countries
Ten (10) National energy plans produced



National climate and energy plans — UK and Denmark

Denmark and UK energy and climate
plans - Energy demand
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Denmark
* Lower energy demand based on energy savings,
United Kingdom

* energy efficiency strategies in buildings,
transport and industry
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Denmark and UK energy and climate plans -

_ Energy supply
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Denmark

Decentralized and distributed energy production based solely on renewable

sources

United Kingdom

GHG emissions reduction target of 80% by 2050 by reducing energy supply

by 48% by 2050



National climate and energy plan — UK Climate 3

United Kingdom energy and climate plan by
IMechE - Energy supply share by sources
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3. IChemE Energy Centre good
practice — System thinking
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The Challenge Climate \
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The Challenge

Today 2030

40%

The world needs more...

it

Today 2030 Today

50%

50%
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Engineering Solutions
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Energy Efficiency

Energy for Water

Energy

Energy for
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NOW

Changing
energy
balance,
regional
variations and
environmental
targets

The work of the IChemE Energy Centre - Energy Vista (e |
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Engineering Solutions

NEAR

Process industries

Move to harness solar energy to power

homes and indust
Purpose-built coal-CCS plants offer Fossil fuel power stations with CCS Phasing out of coal
competitive low-carbon energy supply

become the balance to renewable supply

HORIZON GAME CHANGERS

: . Use of gas to bridge the gap to Coal conversion to fuel and )
GAS: conventional and unconventional - a lower carbon energy market chemicals to supplement oil Phasing out of gas
OIL: volatile market prices

REFINING: transport and heating fuel _
_ Established geological disposal repository for nuclear waste Nuclear accident halts
NUCLEAR: large-scale further nuclear power

expansion in some regions . . i eneration
P & _ Breakthrough in the development of commercial-scale nuclear fusion g

Solar energy: limited regional use Prototype of alternative fuel cycles, eg thorium
Limited use of biomass energy generation.

Demonstration plants using different feedstocks

Wide use of onshore wind power and increasing offshore

Renewables Few large-scale water projects

_ Deployment of commercial scale tidal and wave power generation

Limited geothermal projects

Electricity Greater electric and hybrid vehicle Deployment of flexible
numbers increases electricity demand

energy storage and smart

grid technology
CHP and fuel cells

|ChemE

Energy Centre




Unblocking Action

Project Steps

—

Opportunity
Assessment

Origination —
Feasibility Study

Investment Grade
Audit

Full Business

Case Detailed Design and

Engineering

Construction and
Commissioning

Project Delivery
and Operation )

Operations and

Maintenance

Blocks

Q0 0 00 0

Low energy costs relative to operating
costs; not looking

Not financially attractive; better use of
capital

Fear of disruption to operations; hassle

Concerns over savings; will measures work;

will incentives change

No executive sponsorship; not core
business

Short termism; no pressure to act

‘ HM Government

Future

Cllmat\‘a

Engineering Sol

The Clean
Growth Strategy

Leading the way to
a low carbon future

Building our
Industrial Strategy!

|IChemE

Energy Centre
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4. UK Government good practice —
Energy calculator
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Evidence based climate solutions began in 2010 Climate V:

The UK Climate Change Act 2008 brought in
an ambitious target: 80% reduction of CO2e
emissions by 2050.

* Department for Energy and Climate Change
was put in charge of creating a cross-
Government strategy for meeting this.

e But there was an ill-informed debate around
what was possible.

* David MacKay’s book advocated for a
rational, numbers-based approach.

“THIS BOOKIS A
TOUR DE FORCE ...
AS A WORK OF
POPULAR SCIENCE
IT IS EXEMPLARY”

“THIS IS TO
ENERGY AND CLIMATE
WHAT FREAKONOMICS

ISTO ECONOMICS.”

SUSTAINABLE § ENERGY-

WITHOUT THE HOT AIR

David JC MacKay

Department for

Business, Energy
& Industrial Strategy


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAiNPz5r3VAhWBKlAKHejRAjYQjRwIBw&url=https://www.withouthotair.com/LinksToWHA.html&psig=AFQjCNHEWI72s2idg84SspQvpFXP8-cIyA&ust=1501943820734594
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Numbers based approach resulted in a global calculator Climate S

OVERVIEW LIFESTYLE C ILOGY
The Global Calculator vz
s ;

* A free and interactive tool that helps understand
the link between lifestyles choices, energy use, and
the consequences for the climate.

* Enable businesses, NGOs and governments to
become increasingly informed and engaged in
debating them in an evidence-based way.

* Encourage businesses and NGOs to use the tool so
that they will:

* Consider their own long-term strategies

* Lobby governments for a global deal and actions that have the

biggest impact on emissions ¥4

Department for
Business, Energy
& Industrial Strategy
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Three principles behind the tool Climate \

1.0penness — an Excel-based tool which is fully published and
available free online

2.Collaboration — built by a global team with input from hundreds of
experts

Départment for s A o w
Business, Energy en . 1ea CLIMACT et
& Industrial Strategy
e Imperial College ] o
m 7 [Tpenia Lolege  gp mamwmzmamekwunn EY
By Lt

3.Simplicity — modelling the world as simply as possible, while still

Including all energy, emissions and a full range of future scenarios "
ISepartment for

Business, Energy
& Industrial Strategy
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How does it work? A demonstration

OWIER WIEW LIFESTYILE TECHNOLDGY AMD FUELS | LaMD ANMD FOOD

The Global Calculator .zs
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4

Department for
Business, Energy
& Industrial Strategy



http://www.globalcalculator.org/
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My2050 - 20,000 pathways submitted by the public Climate V:

Co,

.35% |

&

Department for
Business, Energy
& Industrial Strategy

P'gmn Oil, Gbo;&(]od Nudear Power Gmboncnptm W'ndTuﬂnu W'ndTu‘bmes Solth:rJ's\nnm&
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Development of calculators around the world Climate S

Supported by the International Climate Fund
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I Africa I
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| L !
Algeria Mauritius 1 colombia Brazil Indonesia Thailand I
#/.\\s
N

South Korea Japan Australia New Hungary Czech Republic
Zealand South East
Europe
. l
— @ e
Austria
LSt Switzerland Ireland Peru Ecuador Chile @
Department for

Business, Energy
& Industrial Strategy
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Since the launch of the Global Calculator Climate

e Over 22,000+ users of the webtool and 77,000 users of the website

* Events held in the US, India, Japan, Brazil and South Korea among
others

* Pathways provided by:

WORLD NUCLEAR friends of internatonal ( ) “Y Y )
/ the earth @ jeg) Ve \/e’ganSoaety Mott MacDonald

WORLD ENERGY COUMNCIL One world. Many lives. Our choice
COMSEIL MONDIAL DE LENERGIE

 Used in classes at a number of universities

Department for

Business, Energy
& Industrial Strategy
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It’s useful but it’s not the complete answer Climate \}

What'’s good about it?
* |t allows exploration, rather than finding one “right” answer

* Works very well as an educational tool

Covers all energy and emissions in one place

Really highlights the importance of non-energy sectors, e.g. land use

Can be used to provide a “common language” for discussion

What does it not do?
* Doesn’t divide up the world into countries

* Costs and climate impact sections could be improved to show costs avoided by

stopping climate change "
ISepartment for
Business, Energy

& Industrial Strategy
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5. Audience questions

More information:

www.icheme.org/energycentre , energycentre@icheme.org

www.fc-es.net
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Key takeaways Climate )

1. The engineering voice and skill set is being used in many countries
to ensure that what’s possible is well understood.

- Welcome sign up from national engineering organisations here today

2. In 2018 Future Climate - Engineering Solutions will be inviting
countries to participate in evidence based Energy & climate plans

3. Good practice from 10 years of experience include using system
thinking and energy calculators.
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5. Audience questions

More information:

www.icheme.org/energycentre , energycentre@icheme.org

www.fc-es.net
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