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Route map to net zero by 2045



Skills for a Green Part 2- What now?

RECOVE rg > Opportunities in each of the 8 key

What dO@S Net Zero m@aﬂ? sectors identified
[/ S S S

Part 3 - How now?’
Part 1 - Why now?

> What, Why, Who, When,

> \Who cares Where, How, How much S 'LKL‘ l l L | L | S

Part 4 - Resources

> Policy, references,
publications




Agenda - Partl &2  Break

What does Net Zero mean’ Dart 2- What now?
SIS Opportunities: governmental ambitions and actions
Part 1 - Why now? > Ele'dfw

> Your customers care s }\

> Transport

> Your employees care
> Your competitors care > |ndustry
> You care

> The World cares
> Europe cares

> The UK cares
> Scotland cares > Negative emissions technologies (NET)

> Waste and Circular Economy

QQQ

> Land use and Forestry

> Agriculture




What does

Net Zero means’
/7SS S S S S S S

o 36% of UK businesses currently have a strategy to

o These businesses expect to reach net zero carbon by

o 7% of these companies do not have a plan in place

achieve net zero carbon or plan to make one
2029

to achieve net zero by their target date

The top five most common activities used for a carbon
reduction strategy are:

Reducing and reusing resources (56%)
Reducing energy/carbon in offices (52%)
Staff education (44%)

Procuring green energy (39%)

Reducing the amount of travel (39%)

“‘Net zero means any emissions
would be balanced by schemes
to offset an equivalent amount

of greenhouse gases from the
atmosphere.”

Department for Business, Energy and Industrial Strategy

Familiarity with greenhouse gas emission scopes

Monitoring this I

Direct
emissions Know a little I

Monitoring this I

Know 2 IDt I
Scope 2 =
Indirect o
. Know a little 35%
emissions
Heard Of ‘t I

Monitoring this I
Know a lot 23%
All other 3%
indirect o,
o Know a little 26%
emissions

® mitie bsi.

Scope 1 - direct
emissions of

greenhouse gases
(GHGs)

Scope 2 - indirect
emissions from
generation of
purchased energy

Scope 3 - GHG
emissions generated
within supply chainin
producing products
and in the use of
products by
consumers and others

y A

y 4
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Part 1
Why now?

Your customers care

> Your customers care

> Your employees care
> Your competitors care
> You care

> The World cares

> Europe cares

> The UK cares

> Scotland cares

THE CAUSES Climate change is no.2 in the top
THAT COUNT: 50 but no.lin the UK above

unemployment and job security

Because we believe

PEOPLE DON’
THEY BUY WHE




Do you think the
way that you buy
in the future will
change?

o) =
/o TREND \ Protein Agenc
WATCHING 5*' | "l
Local: I'm keen on
supporting local
businesses

45"

Sustainable: I’'m keen on
buying more consciously

/3%

BRANDS SHOULD
DO MORE

45%

Investment: I’'m keen on

buying less but better o
5 3 A) Consumers said brands have
a responsibility to do more

38(y0 = than simply generate profit

Reduction: I'm keen _ , that jumped to 84% among
on buving less Consumers said that they actively
0/0 ying avoid consuming from companies the early adopters
that have a negative environmental

or social impact

Enjoyment: I'm keen on that jumped to 66% among

splurging because, YOLO the early adopters

Scnttish’
1gineering
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of millennials don’t
believe government can
solve today s issues
alone, and 83% want
business to get more
Involved.



” MINTEL

In 2025, expect to see:
> \Waste: water consumption
> Transport: Al, public,..

> Purpose: stakeholders, not only
shareholders

In 2030, expect to see:
> Pollution: clean air

> Transport: less cars owned and on
the road

> Urbanisation: 20" neighbourhood

IN 2025,
EXPECT

At-home
DNA testing
kits become
mainstream
for
personalised
wellness,
from dietto
skin and'hair

5 Alternative ways of
solutiods.

working and studying
emerge to counter
the stress of the
automation threat.

IN 2025,
EXPECT
TO SEE:

Fully unmanned retail
operations limited to discount
and convenience sfores as more
consumers demand human
interaction when shopping.

Reduged business
travelthanks to betier
video conferencing.

IN 2025,
EXPECT
TO SEE:

Brands

prioritise

people

and the Greater value placed on
inner journeys rather'than
outer appearances.

planet ovet
profitabifity.

The'luxury goods market
grow as more consumers
opt for longer-lasting,
sustainable goods.

Red'meat consumption
move from mainstream
toluxury to taboo.

Goyvernment=
! lédichanges
“to water
\.consumption,
focusing on
filtration and
preservation.

5G reach half of all mobile users
globally, 4D VR experiences as ‘the
new luxury’, bluetooth monitors replace
TVs, and AR navigation and online
medical consults become the norm.

Cashless
biometric
payments
and urban
vertical farms
widely used.

More
Al-enabled
autonomous
public
transportation
systems-thanks
to improved
energy:storage.

Rapid,
mainstream
growth in the
second-hand
economy.

Purposefulness and ethical
business philosophy rise
to the top.

Sharing economy
services continue
to evolve, moving
beyond economic
benefits to the
environmental and
social benefits.

IN 2030,
EXPECT
TO SEE:

Vehicle ownership
shrink as physical
space and the
environmental
impact of air
pollution' become
a priority. f =

IN 2030,
EXPECT
TO SEE:

:I'he oy Modular, movable, and
rewilding micro homes available
of both rural to buy or rent, for

and urban flexible, possession=

BRI and locationslightliving.

continue to
éxpand.

More public spaces
s the result of smaller
roads because more
people have switched
to publie transport.

IN 2030,
EXPECT
TO SEE:

Urban and vertically
farmed food and local
micro farms produce
the majority of the
food people consume.

Cashless
payment o~
pushbagk.

Subcultures 5G-enabled
identify virtual esports
with media- overtake
stream physical sports

brands. in popularity.

Development
of micro-
robotics’in the
Mt6odstream to
proactively and
preemptively
fight threats.

Over-
population
and geo-
political
changes
create new
ways of
existing in
communities,
with shared
facilities and
resources
becoming
essential.

r p
Clean air as ling

point for high-street
retailers, venues, and

public buildings.

S R TR o
‘Social disrupfo{ \
" enterprises
creafe new
wealth at local
\grassroots levels.

Tribes of
like-minded
interest groups
form, gloéblly

Political, social, scientific,
and economie ethics drive
the direction of innovation,
while people learn to deal
with a new climate reality.

More publicly owned, shared,

and pop-Up.commerce, recreation
spaces fostering local, micro-
business, and shared gardening
and agricultural space.

A decline in retail store
branding in favour of
branding the seamless
online-to-offline
(020) retail services.

5Gblurring'the
lines between
work, learning,
leisure, and
travel time:

Intravenous
nanobots that
continuously
monitor body
functions

and vitals.

entertainment.

Entire cities
designed around
autononious
transportation with
built-in AR features.

Home-setting
apps meant
fo recreate
preferred
home settings.

2

via theinternet.




FIGURE 13

Your customers care @

S CD D @ 3 _ S U D D ‘ g C h a | D Create transparency Optimize for CO, Engage suppliers Push ecosystems

Nine supply-chain initiatives chief executive officers should push for

Build value chain emissions ) Integrate emissions metrics Engage in sector initiatives
bz_:zseline a_nd exchange data Eerii??a?nzgﬁums 5 in procurement standards 0 for best practices,
/ / / / / / / / / / / / / / / / / / / / / / / / / with suppliers Y and track performance certification, advocacy...
Set ambitious reduction Design value chain/ ; ; Scale-up “buying groups”
e target on Scopes 1-3 and sourcing strategy 6 gﬂ;&?@ﬁ%ﬂiﬁéﬁs e to amplify demand-side
publicly report progress for sustainability commitments

> Many industrial companies are looking
to incentivise their supply chain to
help reduce their carbon footprint as
part of their own decarbonisation
strategy. (O pinsentMasons

Introduce a low-carbon governance to align

Enable your organization internal incentives and empower your organization

> Supply-chain decarbonization will be a

‘game changer’ for the impact of Engage suppliers
corporate climate action. Addressing
SCOPE 3 emissions is fundamental for Integrate emissions metrics
companies to realize credible climate 2 :ngrfr‘;‘éfg”;’f‘;ﬁ;aar;iaerds
change commitments.

—Nigel Topping, UNFCCC's High-Level Climate Action Champion 6 Work with suppliers to

address their emissions

Scattish ’
Engineering
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art 1

Why now?

A

Your employees care

>

>

>

Your customers care
Your employees care
Your competitors care
You care

The World cares
Europe cares

The UK cares

Scotland cares
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Employees want to work for
company with a purpose

0) consider a company's social and
5 8 /O environmental commitments when

deciding where to work

would choose to work for a socially

®)
5 5 /O responsible company, even if the

salary was less
won't work for a company that doesn't

@)
5 1 (@) have strong social or environmental

commitments

2016+Cone+Communications+Employee+Engagement+Study+Report.pdf

Sustainability and net zero is
one of these fundamentsal
purposes to which people
can connect easily

O/ say it's important their company
75 O  shares its goals, progress and related
achievements

@) want their company to provide
71 /O opportunities for them to help
make a positive impact on the
company's social and environmental
commitments

O/ say it's important their employer
77 O provides them with hands-on activities

around environmental responsibility

O believe companies need to find
47 /O a balance around providing
opportunities that focus on individuals'
personal interests and the social and

environmental issues most important
to the business

Employees want a job that
add value to this purpose

887%

feel their job is more fulfilling

when they are provided opportunities
to make a positive impact on social
or environmental issues

(vs. 74% U.S. average)

consider a company's social and
environmental commitments when
deciding where to work

(vs. 58% U.S. average)

would choose to work for a socially
responsible company, even if the salary
would be less than at other companies
(vs. 55% U.S. average)


file:///C:/Users/Eric/Documents/Consultancy/Net zero/reports/2016+Cone+Communications+Employee+Engagement+Study+Report.pdf

Will Robots really

steal our jobs
[/ S S

% of existing jobs at potential risk of automation

Wave 1 m Low education
(to early 2020s)
Medium education
m High education
Wave 2

(to late 2020s)

Wave 3
(to mid-2030s)

Souree: PwC estimates based on OECD PIAAC data (median values for 29 countries)

i

pwc
37%

are worried about
automation putting jobs
at risk — up from 33%
in 2014.

70%

would consider using
treatments to enhance
their brain and body
if this improved
employment prospects
in the future.

Recommendations:

Waves Description and impact

Wave 1:

Algorithmic
wave (to early
2020s)

Augmentation
wave (to late
20208)

Autonomous
wave (to mid-
2030S)

Automation of simple
computational tasks and
analysis of structured
affecting data-driven sectors
such as financial services.

Dynamic interaction with
technology for clerical support
and decision making. Also
includes [robotic/tasks in semi-
controlled environments such as
moving objects in warehouses.

........................................................................

|Automation of physical labour
and manual dexterity, and
problem solving in dynamic real-
world situations that require
responsive actions, such as in
transport and construction.

- Boosting education and skills levels to help people of all

ages to adjust to new technologies;

« Supporting job creation through government investment

that can also help to lever in private investment

Scattish ’
Engineering



Part 1
Why now?
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Your competitors care

Your customers care
Your employees care
Your competitors care
You care

The World cares
Europe cares

The UK cares

Scotland cares

\Y4 \Y% \Y% \"4 \"4 \"4 \"4 \Y4
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Has your organization made a Have specific targets and deadlines
commitment to net zero? been set to achieve net zero?

Yes, to reach it by 2030 o . i
Percentage of organizations that have committed to net zero, according to sector

ity Ee e

Manufacturing Financial Services Healthcare Education

Yes, to reach it by 2040

o

Yes, to reach it by 2050
\_/

Yes, we have specific targets 7%
but haven't set deadlines
61% 42% 26%
No, just general measures I 4%
Considering it 930/0

N% No, we are committed but I 1%

that's all at the moment

Don't know 3%

Capability of organizations to achieve net zero

Organizations that business leaders are looking to for advice Capability of organizations to achieve net zero

n
—
Yes, and we don't need guidance Q = 2 ﬁ e_
v | @ s
IT Financial Services Ma ring Healthcare Education
| 68% ~
. 62%
Local government I (Yes. but we need more guidance have the skills 85% 78% 53%
to succeed
Membership bodies I
e
Standards bodies Jj 26%
o Percentage of organizations requiring more guidance by sector
ol lbants I 25% k No, we need more guidance 82 /O

Don't know 6%

No, it's not applicable = 5%

bsi-net-zero-barometer-report.pdf (bsigroup.com)


https://www.bsigroup.com/globalassets/global/bsol/bsi-net-zero-barometer-report.pdf

Part 1
Why now?

A

You care

> Your customers care
> Your employees care
The s

> Your competitors care Quarterlg Review
> You care

> The World cares
> Europe cares

> [he UK cares

> Scotland cares




Scottish industry view on the impact of human

activity on climate change

e

isations recognise that the
declared climate emergency is real
and requires an urgent response

Close to two thirdq (64%) say

their organisation iNaC#ely
pursuing operational changes

that will support reduced climate
impact, with more than half (53%)
stating they are actively pursuing
product/service design changes or
diversification to support reduced
climate impact

When asked to describe the
organisation’s view of the threat or
TN the business faces

. 43% s\ated they were
concerndd, 3% geeply concerned,
36% neutPs=aNd 16% and 2%
saw opportunity and strong
opportunity respectively



Financing -

The investment company BlackRock now prioritises sustainability criteria in their investment plans, and
Larry Fink, BlackRock Chairman and CEO, recently spoke in an open letter about how “purposeful companies,

BLACKROCK' with better environmental, social, and governance (ESG) profiles, have outperformed their

Conditionality &
Taxonomy
[/ S

Santander X Environmental Challengesa global call
for entrepreneurs with innovative ideas,aimed to
build a more sustainable future

BE SUSTAINABLE, BY FOSTERING GREEN FINANCING AND INVESTMENTS &

BE MINDFUL, ABOUT ENVIRONMENTAL IMPACT —>

Tcm TASK FORCE ON CLIMATE-RELATED
FINANCIAL DISCLOSURES

A Roadmap towards mandatory

climate-related disclosures

John Glen MP, Economic Secretary to the Treasury, outlined the
important role of a UK Green Taxonomy in achieving net zero:
“.. the government announced exciting plans to implement a
green taxonomy ... that will allow us to create green jobs and
ultimately achieve our goal of net-zero by 2050.”

peers.” Institutional investors and pension funds are moving away from fossil fuels, and customers want to
deal with sustainable companies.

money

“While businesses overwhelmingly
recognise the importance of
sustainability many, especially SMEs
struggle to translate good intentions
intoa clear planand are worried
about the costand timeinvolvedin
implementing an ESG programme.

“This is why we partnered with
Future-Fit Foundation, to help SMEs
and other businesses manage and
measure sustainability. The
benchmarking toolenables us to
identify those businesses with
capabilities that proactively drive
other companies or consumers to
create a more sustainable society
and the loans will help these
companies grow fasterand help
relieve some of the cost pressure.
We firmly believe that we, and other
banks, have a duty to direct capital
responsibly.”

Graeme Sands, Corporate and Mid-Market
Director, at Virgin Money

Scottish ’
Engineering



Part 1
Why now?

)/
A

The World cars SUSTAlNABLE
DEVELOPMENT

Your competitors care “ "
You care G ~ ’
The World cares (

‘
Europe cares ‘l

The UK cares

Scotland cares

\
)
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NO
POVERTY

[ o o [ ]
Economic growth must be inclusive to

provide sustainable jobs and promote
equality.

Energy is central to nearly every
major challenge and opportunity.

1 CLIMATE
ACTION

7 4

Climate change is a global challenge
that affects everyone, everywhere

ZERO
HUNGER

and agriculture
olutions fo

DECENT WORK AND
ECONOMIC GROWTH

gro
eate

2

LIFE
BELOW WATER

GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

L]

REDUCED

INDUSTRY, INNOVATION 1
INEQUALITIES

AND INFRASTRUCTURE

PEACE, JUSTICE
AND STRONG
INSTITUTIONS

15 I(.JIII{:ElAND 1
%

9
-
Access tajus Ice for al d building

effective, accountable M iutions at
EUREYES

GENDER
EQUALITY

11 SUSTAINABLE CITIES
AND COMMUNITIES

é‘
S afuture n wh

Ol
cesm
g, transportation

1 PARTNERSHIPS
FOR THE GOALS

Revitalize the global partnership for
sustainable development

CLEAN WATER
AND SANITATION

1 RESPONSIBLE
CONSUMPTION
ANDPRODUCTION

QO

Responsible Production and
Consumption




]~ IRENA
People are prepared to pay the right price

A

The desire (need) The opportunities

The World Energy Transitions Outlook identifies six main

> 800/0 Of D e O D | e a ro U n d th e W O rl d components of the CO; emissions abatement: Abatements 2050

environmental disaster unless we
change our habits quickly’

NRG Energy conservation and efficiency

@ Energy conservation
and efficiency* 25 %

> 63% of people globally are willing to

Electrification in end use sectors

4 Hydrogen and its derivatives

pay more for food products that don't e - N reed

H,
. © Hydrogen and its derivatives* 1
harm the environment cc
\

\ 9%

® CCS and CCU industry 6%

@ BECCS and other carbon
removal measures

-36.9

GtCO,/yr

believe we are ‘headed for : o ver
(power and direct uses) °

<\

J

1 =
0\0




Part 1
Why now?

/11 S
Europe cares

HUNGER

(({
W

REDUCED RESPONSIBLE CLIMATE
INEQUALITIES GONSUMPTION ACTION

3 14 ovwe [ 19 oiwo FSE?:.E?.%‘A‘E?
- ANDPRODUCTION - SUSTAINABLE
=) @ = ‘- DEVELOPMENT
|
> o | —

Challenges remain . Significant challenges remain . Major challenges remain . Data unavailable

> Your customers care

> Your employees care

. SDG achieved

> Your competitors care - e B, |4 S S, || 7 i || g dmmnede | |Q o
> You care 1~ -> 1~ - 1~ 1~
> The World cares 1056 | 1R 125w BEE Uk (58 | GRS 1770EE

> Europe cares - > 2 - -

- The UK carec 4 Ontrackormaintaining SDGachievement 7 Moderatelyimproving =) Stagnating p Decreasing +* Dataunavailable

> Scotland cares "




m’l EUFDDE neans it (e.g. Horizon Europe Energy €688M)

2021 Call deadlines and budgets iév Energy Focus

Destination @ Theme 2021 Call Number of Total budget
Deadlines topics (M€)
3 Renewable energy technologies 26 Aug 2021 4 55
5 Jan 2022 16 280
3 Energy systems, grids and storage 26 Aug 2021 10 152
S E G E C 3 Carbon capture, utilisation and storage 26 Aug 2021 2 32
SCOTTISH EUROPEAN 3 Cross-cutting 26 Aug 2021 3 65
Green Energy Centre
4 Energy efficient buildings 19 Oct 2021 3 36
N 25 Jan 2022 3 38
E Industrial decarbonisation 19 Oct 2021 2 30
Total 43

ORAF
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SCOTTISH
DEVELOPMENT
INTERNATIONAL

Europe n

METROPOLITAN FRANCE: CURRENT PROJECTS

H2 - AIRPORT EOI

o Consortium of ADP Group, Airbus, Air
France, Paris region

o From upstream Hydrogen Value Chain

H2V - NORMANDY REGION
o Two identical hydrogen production units,

each producing an average of 14,000 t/year of

hydrogen per year to Downstream Hydrogen Value Chain
o Eur230-250 M investment and Circular
Econom

o

Commissioning 2022 - 2023
o Application deadline 19th March

ZERO EMISSION VALLEY -

AURA REGION

o France largest hydrogen mobility
project

o Developed by Hympulsion:

HYD'-OCC - OCCITANIE REGION
Creation of a green hydrogen production plant
by 2023

Project company created in July 2020

EUR 50M production unit EUR 100 M supply

chain development

o

o

Private/public investment
© 1200 hydrogen vehicules, 20 hydrogen
refuelling stations to be delivred in

o

o 6,000 tlyear of hydrogen produced by water Posn
electrolysis (SOMW electrolysers)
H2 CORRIDOR - OCCITANIE REGION MASSHYLIA - REGION SUD o
o Eur 110 M project with €40 M loan from EIB o Total and Engie
lopment of hydrogen distribution stations © 40 MW electrolysis producing 5,000 o

on a North/South axis t/ day of hydrogen o
o 1st semester 2021 call for project o Production of biofuels
o Corridor operational in 2023 o Installation in 2022 and operation in

2024

GERMANY: CURRENT PROJECTS

OFFSHORE WIND - P2X
Westkuste 100 — Orsted and
partners 30 MW electrolyser
Aquaventus — Floating electrolysers
goal of 10GW 2035 producing 1
million metric tonnes green hydrogen
Hamburg Port - 100 MW
electrolyser with Vattenfall,
Mitsubishi, Shell and Warme

PROJECT GET H2 NUCLEUS
100 MW industrial green project ~
Onshore wind Lower saxony with
130KM hydrogen pipeline linking
industrial clients BP refinery Lingen,
Marl Chemical park and Ruhr
oil refinery Gelsenkirchen

Important Project
Common Europen Interest (IPCEI)
Jan 21 German gov launches call for [PCEI

PROJECT RH2INE
o SHolland and North Rhine Westphalia join

collaboration — H2 inland shipping and port hydrogen projects
infrastructure (Rotterdam and Duisburg) Feb 21 200 applicants received
Example - Thyssenkrupp steel plant ~ 500 o
MW electolyser using wind and solar
o
BAVARIA
6MW Siemens / Wun H2 GMBH - 900 o

*  Project H2 Startnetz 2030
o Covert 1,200 km gas pipelines to hydrogen
pipelines creating national hydrogen grid

tonnes green H2 industrial park
o Bavarian Hydrogen Centre - R&D SME's /
Academia / Industry
o 100 H2 refuelling stations target near term
o Germany has circa 85 H2 stations to date

o $715.8m project would link 31 green gas
projects with consumption centres in NRW,
Lower Saxony and links to S Germany

H2 IMPORTS

o Germany will need to be an importer of green
H2 to achieve its Co2 targets

o Signed MOU with Morocco €701 million to
import green hydrogen from solar pv

ZEELAND AREA

YARA-NEL: GREEN AMMONIA PLANT.

eans it eg H. worth over €1.3billions)

THE NETHERLANDS: CURRENT PROJECTS

NORTH2

o Offshore Wind to H2

o 4GWin 2030

o 10 GWin 2040

o Shell, Gasunie, Groningen Seaports,

PORT OF ROTTERDAM PROJECTS

o Backbone: Public infrastructure to connect Equinor & RWE
import & export projects

o Prothos CCS project

o Offshore Wind to H2, 2GW conversion park HEAVENN HYDROGEN VALLEY

0 Import terminals: for international H2 import o Project size: 90 million euro (incl. subsidy)
O 6year project, started in 2020

o 31 public & private partners
o

By the New Energy Coalition

Already the largest grey hydrogen economy
in the Netherlands (520.000 tens per year)
Multiple projects in pipeline

Orsted & Yara are producing green ammonia
which will require a 100MW electrolyser
powered by offshore wind

THE NORDICS: CURRENT PROJECTS

HAMMERFEST LH2, NH3

o Feasibility Study via Var energi.

o Ammonia Plant Font End Review.

o Hydrogen-enriched compounds which are liquid at
mild conditions, such as ammonia, methane and
methanol, have recently gained attention as a
distribution medium or for storage of hydrogen.

H2 FUEL CELLS DEVELOPMENT

0 Maritime industry Partnership Corvus Energy
& Toyota. Bergen.

o The production will be Norway’s first of its
kind, strengthening the country’s pole
position in the global efforts towards
decarbonizing shipping.

NORDIC HYDROGEN CORRIDOR

Statkraft and Everfuel to join Hyundai, Toyota and
Hydrogen Sweden in an EU-supported initiative to explore
hydrogen road transport in Sweden.

TRONDELAG H2 HIGH-SPEED FERRIES

0 The funded competition requested proposals for boats
that could carry 100-250 passengers, and travel at over
30 knots (55kmh / 34mph) with zero emissions.

full-scale green ammonia project in Porsgrunn
(500.000 tons per year)

Ammonia is the most promising hydrogen carrier
and zero-carbon shipping fuel.

Ammonia’s chemical properties make it ideally
suited for the hydrogen economy. It does not
require cooling to extreme temperatures, and has
a higher energy density than liquid hydrogen,
making it more efficient to transport and store.

0 “We ordered something that didn’t really exist”

o “groundbreaking technology we have come to see will
have a ripple effect into the international market.”




Part 1
Why now?

2020s 2030s 2040s

Afforestation and peatland restoration

AGRICULTURE Healthier diets, reduced food waste, tree growing and low-carbon farming practices
Reduce waste, increase recycling, Limit emissions from combustion of non-bio wastes, deploy measures to
WASTE . . .
landfill ban on biodegradable waste reduce emissions from waste water
BUILDINGS Efficiency, heat networks, heat Widespread electrification, expand heat networks, gas grids potentially switch
pumps (new-build, off-gas, hybrids) to hydrogen
| h e U K C a r e S ROAD TRANSPORT L nﬁgﬁ: et ke Turn over fleets to zero-emission vehicles: cars & vans before HGVs
L L::-narliSC&SI-TIGL{ISEE;:;.?‘(E;SCS‘EE:: on Hydrogen supply for industry & (potentially) buildings, roll-out of infrastructure
INFRASTRUCTURE gas-grd, . - for hydrogen/electric HGVs, more CCS infrastructure, electricity network
expend vehicle charging & electricity expansion
> Your customers care gics
HYDROGEN Begin large-scale hydrogen Widespread use of hydrogen in industry, use in back-up electricity generation,
production with CCS heavier vehicles (e.g. HGVSs, trains) and i ing on coldest days
> Your employees care ——

Develop options and policy Deployment of BECCS in various forms, demonstrate direct air capture of CO,,
framework other removals dependin

Largely decarbonise electricity: Expand electricity system, decarbonise mid-merit/peak generation (e.g. using
renewables, flexibility, coal phase-out hydrogen), deploy bioenergy with CCS (BECCS)

REMOVALS

> Your competitors care ELECTRICITY

Establish industrial CCS and hydrogen
clusters; improve energy & resource efficiency

Move almost completely away from use of F-gases

Operational measures, new plane efficiency, constrained demand growth, limited sustainable biofuels

Operational measures, new ship fuel efficiency, use of ammonia

Health benefits due to improved air quality, healthier diets and more walking & cycling.
Clean growth and industrial opportunities. Improved biodiversity. Improved resilience to climate change.

INDUSTRY Further CCS, widespread use of hydrogen, some electrification

> You care

F-GASES
> The World cares —
> EL_I['ODe cares SHIPPING

CO-BENEFITS
> [The UK cares

> Scotland cares sc.m&

Engineering




Prime Minister’s 5 BN B
ten points i

@ QT

A

Offshore wind: producing enough offshore wind to power every home
Hydrogen: generating 5GW of low carbon hydrogen production capacity by 2030 for industry, transport, power and homes

Nuclear: advancing nuclear as a clean energy source and developing the next generation of small and advanced reactors.

F W N F

Electric vehicles: accelerating the transition to electric vehicles, and transforming our national infrastructure accordinglu.

Public transport, cycling and walking: Making it more attractive ways to travel and investing in zero-emission public transport.

Jet Zero and greener maritime: becoming greener through research projects for zero-emission planes and ships.
Homes and public buildings: homes, schools and hospitals greener, target to install 600,000 heat pumps every year by 2028.

Carbon capture: Becoming a world-leader in technology to capture and store harmful emissions away from the atmosphere.

© 0 N g oW

Nature: Protecting and restoring our natural environment.

10. Innovation and finance: Developing the cutting-edge technologies needed to reach these new energy ambitions.

Scottish ’
Engineering
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National Performance Framework

Scotland cares

> Your customers care

> Your employees care

> Your competitors care

PEACE, JUSTICE PARTNERSHIPS

> You care _ 16 ANDSTRONG 17 FOR THE GOALS SUSTAINABLE
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> The World cares T GOALS
_ , e

> EUrope cares T ——a
> The UK cares

> Scotland cares = 4
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Environment

We have

a globally
competitive,
entrepreneurial,
inclusive and

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Fair Work
and Business

&

Communities

Economy

We are open,
connected and

\ sustainable
L economy

make a positive
contribution
internationally

OUR PURPOSE
To focus on creating a
more successful country with
opportunities for all of Scotland
to flourish through increased
wellbeing, and sustainable and
inclusive economic growth

We value, enjoy,
protect and
enhance our
environment

OUR VALUES
We are a society which treats all our
people with kindness, dignity and
compassion, respects the rule
of law, and acts in an open
and transparent way

®

We are
healthy and
active

We have
thriving and
innovative
businesses,

with quality jobs
and fair work for
everyone

=5

@

We are well
educated,
skilled and
able to
contribute
to society

e

\_full potential

We tackle @
poverty by
sharing
opportunities,
wealth and power
more equally

We live in
communities

that are inclusive,
empowered,
resilient

and safe

000

Wy

We grow up
loved, safe and
respected so
that we
realise our

Y
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2020s 2030s 2040s
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JRI Healthier diets, reduced food
— Reduce waste, increase recycling, Limit emissions from combustion of non-bio wastes, deploy measures to
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ROAD TRANSPORT
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Skills Action Plan 2020-2025 on a Path to Net Zero

Key Issues And Priority Actions

We live in

We value, enjoy, - communities 000
protect and OUR VALUES that are inclusive, 9}
enhance our We are a society which treats all our empowered,
environment Ppeople with kindness, dignity and resilient
@ compassion, respects the rule it

Scottish
Businesses

of law, and acts in an open
and transparent way

We are We grow up
healthy and loved, safe and
active

that we

We have We are well realise our @

thriving and educated, full potential
innovative skilled and

‘V) businesses,  able to
4

with quality jobs contribute
and fair work for to society

everyone ?
Scottish

Engineering

Scottish Government

Rioghaltos na h-Alba
gov.scot

S | Scottish Government
Riaghaltas na h-Alba

. | gov.scot




Break

A




Part 2
\What now? e
[/
Opportunities

> Electricity

> Buildings

> Transport

> |ndustry

> Waste and Circular Economy
> |.and use and Forestry

> Agriculture
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INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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Scotland’s National e R
Performance Framework

UN Sustainable
Development
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£500 million investment £62 million Energy £1.6 billion Heat or as Need for new petrol  Renewable energy At least 50% of Scotland's passenger rail
. in active travel projects  Transition Fund and in Buildings fund BUlIdlngS and diesel carsand  generation in Scotland ~ Scotland's building services considerably
Actiye 0Overfiveyears £500  £34 million Scottish announced, to be vans phased out accounts for the stock is heated using decarbonised, with just a few
million to improve bus  Industrial Energy invested over the next and car kilometres  equivalent of 50% of ~ zero emission systems.  years to go until they are
travel priority infrastructure  Transformation Fund Parliament; £6.9m reduced by 20%. our energy demand fully decarbonised (in 2035)
and £9 million Scottish  (SIETF) launched. support for H100 Hgdrogen across electricity, heat ~ First delivery-scale :
Ultra Low Emission Bus Hydrogen Policy hydrogen for domestic At least 250,000 and transport. NETs installations R °|
Fund. Statement published. heat demonstration; and hectares of peatland begin operation. al
initiation of Heat pumps restored.
Low Emission ) Energ.g. cashback schemes. Peatland Renewable BUIIdIngs
Bus > J/ Tranmsition  Heat pump Vehicles NETs
Transformation

Electricity

generatlon
Plastics
| 1T 1 T 1
Updated Electricity Legislation to restrict Environmental Low Carbon 4™ Climate Change Plan  Food waste reduced Zero emissions
Generation Policy Statement ~ supply of specified conditionality Manufacturing Challenge published. by 33% from heating systems
reviewed and published. single use plastic items  introduced to extend  Fund launched. Manufacturin 2013 baseline and account for at least
comes into force. requirements to g Need for any new 70% of all waste 50% of new systems
Carbon Capture and CCUS consultation launches  all farmers and At least 20,000 ha petrol and diesel light  recycled. Landfilling being installed each
Utilisation Challenge Fund on a charge onsingle  crofters to undertake  Of peatland restored Peatland commercial vehicles in  of biodegradable year.
initiated, concluding in 2024.  Use disposable beverage environmental actions. annually. eatian public bodies phased  muynicipal waste has
cups and legislation to . . out. ended. i
DRS Implementation increase the carrier bag ~ Enerey Strgfeivd gggﬁ;ﬁgﬂr‘grgftﬁé"g%% Technoloai Heating
; o pdate published. .
of Deposit Return Scheme LT E T 3 million Emerging Energy echnologies Vehicles Food waste

(DBS] for sin_gle LSE LR Hydrogen Action Plan  Technologies Fund. .
drinks containers. £70 million fund published. Landfill ﬁ CT

to improve local £120 million over the

authority recycling Fafmers nex_t fjve years for Zero 9
collection infrastructure EmISsIoniEUSEs,
established. e« o
. Zero Emission
Recycling ero SS o\ Bus =
L4
| 1 I | I 1
Subject to the passage of the Regional Land Use 18,000 Ha of new woodlands
Heat Networks (Scotland) Bill, Frameworks developed. Land use created annually. Woodland
district agd cc:mmunall hegting " —
systems become regulated. ioenergy Action Plan ° New Build Zero Emissions from
. . published. Bioenergy Heat Standard.
eat networ X :
Luc_a! Heat and En_ergy Acorn Project Development begins,
Efficiency Strategies concluding with Direct Air Capture DACS
launched across all local and Storage operating from >< SO Sl
authorities. St Fergus Gas Plant in 2026. govg.’scot
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> Electricity
> Buildings

> Transport

> |ndustry

> Waste and Circular Economy
> |.and use and Forestry

> Agriculture

> Negative emissions technologies (NET)



We will ensure that
both the technology
and system challenges
of the electricity sector
are reflected in our new
framework of support
for energy research,
development and
innovation.

R&D
Innovation

Energy Strategy Update
published, outlining the
role that we envisage the
electricity system playing
in our wider energy
system, considering how
it is increasingly used to
decarbonise other sectors,
including buildings,
industry and transport.

Decarbonisation

First tranche of
funding available
from the £180 million
Emerging Energy
Technologies Fund.

ScotWind applications
evaluated and option
agreements awarded
to site developers.

Windfarm
lease

The process of
introducing new
requirements for
developers to
include supply
chain commitments
when applying

to the ScotWind Supplg
leasing process .
chain

run by Crown
Estate Scotland is
completed.

I

An updated Electricity
Generation Policy
Statement (or “Clean
Power Plan”) is reviewed
and published ahead of
the next Climate Change

Draft National Planning
Framework (NPF4) laid
in Parliament during
Autumn 2021. Full
public consultation on
the draft NPF4 will run

Plan: Generation

Windfarm
offshore

alongside Parliament’s
consideration, with
NPF4 expected to be
adopted in Spring/

Offshore wind in
Scotland has expanded
to between 8 and 11 GW,
building on the measures
laid out in our Offshore
wind Policy Statement.

Summer 2022. Windfarm
plan
1
2017 commitment to
ensure all renewable
energy accounts for the
equivalent of 50% of our Renewables

energy demand across
electricity, heat and
transport is successfully

Scottish Government
Riaghaltas na h-Alba
gov.scot

<

Decarbonisation

Ambition
< Export large amounts of clean electricity

Offshore wind

Floating wind

Wave energy
———0
Z Tidal power

Pumped storage

Electricity generation

Energy infrastructure [

Large scale storage

Industries
High voltage electricity transmission networks

Carbon Capture and Storage (CCS) Bio-Energy with CCS

Electric vehicles

Hydrogen
Heat pumps

Energy Strategy Update, to be published in 2021

[ Supporting onshore wind
Supporting offshore wind

Clean Power Plan and security of supply

[ Infrastructure Improvements to our ports and harbours to ensure that Scotland’s supply chain companies can
benefit

Actions )/ Support new Pumped Storage Hydro Capacity

\ New technology funding o

Carbon Capture (CCS) and Negative Emissions Technologies (NET)

Role of bioenergy in the electricity system

o]
\ Developing Scotland’s Hydrogen Economy
\_ Call to others

Skills
——0

Scottish’
Engineering
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> Electricity

> Buildings

> Transport

> |ndustry

> \Waste and Circular Economy
> |.and use and Forestry

> Agriculture

> Negative emissions technologies (NET)
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Network
I 1
£1.6 billion Heat in Support for
Buildings announced, investment in

to be invested over the Heat Networks:
next Parliament. District Heating

Loan Fund.
. . 2020-2024 - Non
EffICIenCI_.] Domestic Public
Sector Energy

Heat

Efficiency Framework.

I

Hydrogen

£6.9 million support for the
H100 hydrogen for domestic
heat demonstrator.

Heat pumps cashback
schemes for households and
SME businesses initiated.

Heat
pump

Consult on a skills plan for
heat in buildings.

Standards

Consultation on the
use of existing powers

to regulate for the
NEtWOfk connection of non-
domestic buildings to
heat networks.

1

Response to the
Heat recommendations of the
Expert Advisory Group
puUmp on a heat pump sector
deal for Scotland.

Net Zero Public Sector
Buildings Standard
for new builds.

Public Engagement
Strategy for heat
Decarbonisation decarbonisation

developed.

Minimum energy
efficiency standards
for the domestic
private rented sector
introduced.

Efficiencg_j

1
Funding via CARES for
community zero and low
emissions heat projects

aimed at supporting Communltles
off-grid communities to

transition to net zero.

Scottish Cities' action .

plans on heat and Cities

energy efficiency.

Pravision for multi-year
Area Based Schemes
put in place.

I 1 I 1
Supply Chain Strategy A new national delivery
for heat and energy scheme procured,

Supplg efficiency developed to replace the existing

1 and early actions Warmer Homes

Chaln implemented, as well Scotland contract.

as a new framework

of support for energy

innovation.

update-climate-change-plan-2018-2032-securing-green-recovery-path-net-zero.pdf
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I 1
Proposed regulatory framewaork
for zero emissions heating to
drive scaled-up deployment,
where appropriate and subject
to consultation.

Regulations

AN\
8l

I 1
At least 50% of Scotland’s
building stock is heated
using zero emissions
systems.

Zero emissions healing

systems (including
connections to heat

networks) account for at
least 50% of new systems
being installed each year.

==
&

NE

Scotland's zero
emissions heat
supply chain has

grown significantly, Suppll_.]
supporting high- o
guality jobs and Chaln
providing excellent

service across the
whole of Scotland.

Subject to the
passage of the Heat
Networks (Scotland)
Bill, district and
communal heating
systems become
regulated.

Network

Local Heat and Energy
Efficiency Strategies
launched across all
local authorities.

Plan agreed with
Scotland’s electricity
network companies
showing how
network investment
can facilitate our
heat decarbonisation
pathway.

Decarbonisation

Regulations introduced
for all buildings to
achieve a good level
of energy efficiency.

Efficiency

I

New Build Zero
Emissions from Heat
Standard.

Detailed research,
demonstration and trials
conducted, and updated
evidence published on
the integration of heat
pumps into electricity
networks.

Heat
pump
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I 1
Proposed regulatory framewaork
for zero emissions heating to
drive scaled-up deployment,
where appropriate and subject

At least 50% of Scotland’s
building stock is heated
using zero emissions
systems.

Ambition Emissions from heating all buildings across Scotland need to reach zero by 2045

Heat pumps

to consultation.

Regulations

NN

B0

Zero emissions healing

systems (including
connections to heat

networks) account for at
least 50% of new systems
being installed each year.

Scotland's zero
emissions heat
supply chain has

grown significantly, Suppll_.]
supporting high- .
guality jobs and Chaln
providing excellent

service across the
whole of Scotland.

Subject to the
passage of the Heat
Networks (Scotland)
Bill, district and
communal heating
systems become
regulated.

Network

Local Heat and Energy
Efficiency Strategies
launched across all
local authorities.

Regulations introduced
for all buildings to
achieve a good level
of energy efficiency.

Efficiency

Plan agreed with
Scotland’s electricity
network companies
showing how
network investment
can facilitate our
heat decarbonisation
pathway.

Decarbonisation

New Build Zero
Emissions from Heat

Standard.

Detailed research, He at
demonstration and trials

conducted, and updated pump

evidence published on
the integration of heat
pumps into electricity
networks.

Heat networks

Industries
Hydrogen

Construction (retro-fitting)

Standards and regulations

Delivering significant early investment

Supporting supply chain growth

Taking a whole systems view

Protecting consumers and ensuring a just transition

Working with citizens, households and businesses

Actions

Approach

Tax based incentives to drive change

Creating the conditions to secure growth of Heat Networks in Scotland

Enablers Local Heat & Energy Efficiency Strategies for all of Scotland by the end of 2023

Driving innovation 5
¥ Support innovative finance and service models

Working with the Heat Pump sector

Call to others

Skills

swindl
Engineering




Part /2

What now?

/111 S
Transport

>

>

Electricity

Buildings
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Industry

Waste and Circular Economy
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Negative emissions technologies (NET)
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I 1 I
£500 million £9 million Scottish Publication of a route
investment in active  Ultra Low Emission map to meet reduction of

travel projects Bus Fund. 20% car km by 2030.
Active overfive vears . - Car
with £39 million £500 million Zero Emission heavy duty
travel invested through the ~ to improve vehi_cle programme established
Spaces for People bus priority an_d investment in new zero H GV
programme in 2020.  infrastructure. drivetrain testing facility.
£120 million over the next five
BUS years for Zero Emission Buses.

Bus

I 1T 1 I
Need for any new petrol Majority of new buses
and diesel light are zero emissions.
commercial vehicles in

Bus

public bodies phased out.

Conditions created to
phase out the need
for all new petrol
and diesel vehicles
in Scotland's public
sector fleet.

Need for new petrol
and diesel cars and
vans phased out.

Car kilometres

reduced by 20%. Delivery of our first Active

Freeways: segregated ACti\Ie
Car active travel routes on t |
main travel corridors. rave

4 A\
IRRREN 1

A~
I 1
Scotland's passenger rail
services considerably
decarbonised, with Ra"
just a few years to go . .
until they are fully decarbonisation

decarbonised.

update-climate-change-plan-2018-2032-securing-green-recovery-path-net-zero.pdf

|
'n;'.,\ Call to others _

\

—

\_ Actions <

Skills

O

Scottish Government
Riaghaltas na h-Alba
gov.scot

<

Ambitions Reduce unsustainable travel - National Transport Strategy (NTS2) .
) passengertransport
_ ;" logistics and freight
Industries |~ O

e-commerce

\digital connectivity

.

_Reduce car kilometres by 20% by 2030 N

'

,"‘_ Public transport N

| 7
[ Active travel
_—

-
®]

' Develop and promote awareness ofthe role and benefits of shared transport .

' Phase outthe need for petrol and diesel cars and vans in Scotland by 2030 N

Reduce emissions in the freight sector and remove the need for new petrol and diesel heavy vehicles by
2035.
W

\__Bus Decarbonisation Taskforce _

. Decarbonise scheduled flights within Scotland by 2040 -
|\ Maritime _

\ .
\
\

\ Scotland's passenger rail services will be decarbonised by 2035

swindl
Engineering
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Route Map to 2032
Efficiency .
Manufacturing
r 1 r 1
Energy Transition  Scottish Industrial Hydrogen Action On the basis that a UK ETS
Fund launched. Energy Transformation Plan is published. is implemented, a further

Fund (SIETF) launched,

Hydrogen Policy  jncluding £34 Low Carbon devolved administration ETS
Statement is million over 5 years Manufacturing consultation on changes
published. (2021-2026) for Challenge Fund to the UK ETS for

projects at industrial launched. consistency with Net Zero.
Grangemouth

sites for energy
efficiency or deeper
decarbonisation.

Future Industry
Board launched.

. . Partnership illion E ing E
Hydrogen Decarbonisation funchec. Technologles Fud. -+
Technologies

Grangemouth

Scottish Industrial  First tranche of funding
Decarbonisation available from the £180

joint UK Government &

Scottish Net Zero
Roadmap (SNZR)

Net Zero Transition
Managers Programme

published. launched.
Acorn-H2,
CCS, CCu,
T 1 T 1 T 1T 1
Carbon Capture Jan 2023 or Jan Acorn Project . .
and Utilisation 2024 UK ETS cap Development: 2024 - m'il: il;h\:iir?falle:;;snges
Challenge Fund. on emissions is CCS Demonstration

changed following

ccu consultation, for

consistency with
Net Zero.

ETS

as a result of system
wide reviews could be
implemented at the
earliest: change to free
Hydrogen, hydrogen allocation, offsetting,
production with CCS; scope etc.

2026 - Shipped imports . ETS
of CO2 for storage in

the Acorn store; 2026 -

Direct Air Capture and

Storage operating from

St Fergus.

and commercialisation
at St Fergus Gas
Plant; 2025 - Acorn

-green-recovery-path-net-zero.pdf

\ Actions '

Call to others

Skills
———0

Ambitions

Scottish Government
Riaghaltas na h-Alba
gov.scot

<

By 2032, emissions need to decrease by 43% on 2018 levels

Development of a carbon capture and storage (CCS) network is described by the Committee on Climate
Change (CCC) as a “necessity, not an option”

Use of hydrogen to displace fossil fuels in industry

Partnerships
o]

Industries
< Negative Emissions Technologies (NETSs)

Emissions Trading Scheme (ETS)

0
Support for commercialisation of Carbon Capture Utilisation and Storage (CCUS)

Emerging Energy Technologies Fund of £180 million

Industrial Cluster Representation and Roadmap

£5 million Carbon Capture and Uiilisation Challenge Fund - technologies and innovations that can
capture and create value in CO2, reduce emissions and develop new income streams

Opportunities for Hydrogen in Industry - supporting the development of the emerging hydrogen sector
in Scotland

Green Jobs Fund - £100 million to help businesses create new, green jobs via the Green Jobs Fund

Investing with the industrial manufacturing sector

Net Zero Transition Managers Programme

Creating market benefit for Scottish industries that invest to decarbonise

= ([ N SN

Making Scotland’s Future -

Grangemouth Future Industry Board

Scotland's Climate Emergency Skills Action Plan and Manufacturing Skills Academy

£62 million pound Energy Transition Fund (ETF) -

A
Scottish
Engineering
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What NOW: Waste and the
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Waste and Circular Economy

> Electricity

> Buildings

> Transport

> |ndustry

> Waste and Circular Economy
> |.and use and Forestry

> Agriculture

> Negative emissions technologies (NET)
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Consultation on banning
priority single use items.

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Prevention Ambiti Emissions in the sector are currently around 1.9 megatonnes per year; our aim is to reduce these
T 1 mpiions E gl
Consultation ona Increased support Consultation on £70 million fund to emissions to 1.2 megatonnes by 2025’ and 0.8 megatonnes by 2030
c charge on single use for consumers and mandatory reporting improve local authority
UPS disposable beverage householders to of Scotland's food recycling collection COFIStFLIDﬁOﬁ
B cups and legislation promote responsible  surplus and waste by infrastructure O
agS to increase the carrier  consumption (e.e.in  food businesses, and established. . .
bag minimum charge  relation to reducing  a mandatory national ) . ) agnculture_-’fogd and drink
from 5p to 10p. food waste, and food waste reduction  Climate considerations | Industries
o  tackling throwaway  target. Consultation embedded into public
Legislation to restrict cyjture). on the current rural sector organisational | energy and renewables
exemption and procurement strategies.

Plastics supply of specified

single use plastic Consultation on
items introduced. electronic waste
tracking.

Waste

food separation
requirements for food Procurement

waste collections.

plastics

Building the Circular Economy

Bio-waste (e.g. garden
waste) is either separated
and recycled at source, or
is collected separately and
is not mixed with other
types of waste.

Segregation

[ Driving down food waste

I : Reducing waste sent to landfill
Implementation of our
Deposit Return Scheme
(DRS) for single use

drinks containers.

DRS

|
Improving waste data

et

Reducing emissions from closed landfill sites

Promoting efficiency of energy from waste plants

Encouraging reprocessing investment

Preventing waste o

©) Q-

? Call to others

. Skills

r
Number of landfill
gas capture sites

Landfi" that undertake
investigative or
development work
doubled.

Separate collection of

Textile textiles, in line with

EU requirements.

1
Food waste reduced

by 33% from the Food waste

2013 baseline.

70% of all t

recycleda. e RECgCling
Landfilling of

biodegradabl .
n'llgnfcgu;?ali\ragte Landf'"

has ended.

Scottish’
Engineering



file:///C:/Users/Eric/Documents/Consultancy/Net zero/reports/update-climate-change-plan-2018-2032-securing-green-recovery-path-net-zero.pdf

Part 2
Chapter 6
What ﬂDW? Lar?(lj3 Ssre, Land Use

Change and Forestry

A

Land use and Forestry

> Electricity

> Buildings

> Transport

> |ndustry

> Waste and Circular Economy

> |Land use and Forestry

> Agriculture

> Negative emissions technologies (NET)




Route Map to 2032

Peatland

Woodland

Forestry sector Further Review of peatland Opportunities to attract private

supported on plant and opportunities to restoration support finance into peatland restoration are

seed supply strategy. attract finance into mechanisms to developed and promoted, including
woodland creation remove embedded through supporting increased use of

Timber Development are developed, barriers concludes, the Peatland Code.

Programme including through  restoration rates . )
implemented. the Woodland increase, and Establishment of Regional Land Use
Carbon Capture engagement by Partnership pilots and publication of
Programme. land owners, Scotland’s third Land Use Strategy,
ForEStrg land managers d

Delivery plan and timetable for
phasing out horticultural peat
developed and produced following
engagement with stakeholders.

Peatland

At least 20,000 and crofters is

ha of peatland promoted and
restored annually.  yidens.

Peatland

Research commissioned to
(1) inform decisions about
where to target peatland Parliamentary consideration in
restoration to deliver the late 2021: we anticipate that it
highest emissions savings per will strengthen the role of the
hectare and the mix of land planning system in not supporting
use changes needed to meet applications for planning permission
the new targets; and (2) to for new commercial peat extraction
understand behaviours and for horticultural purposes. It will
attitudes towards peatland also look at strengthening controls
restoration. on development on peatland.

Peatland Peatland

Draft Fourth National Planning
Framework published for

I 11 1 1T 1

Regional Land Use 18,000 Ha of new Scotland's fourth Land At least 250,000

Frameworks developed.  woodlands created Use Strategy published. hectares of peatland
annually. restored.

Woodland Land use Peatland

e-plan-2018-2032-securing-green-recovery-path-net-zero.pdf

Land use

update-climate-chan

Scottish Government
Riaghaltas na h-Alba
gov.scot

<

protecting and restoring Scotland's biodiversity and natural environment

{investing in the natural capital that underpins our economy and wellbeing

providing a platform for the sustainable production of high quality food

__providing a source of other long-term sustainable products like Scottish timber

Ambitions providing a base for more renewable energy generation like on-shore wind and bio-energy, with appropriate

safeguards for biodiversity

prioritising nature-based solutions to societal challenges, including air quality, water supply and quality, flood
|\_ risk management, climate mitigation and adaptation and much more

\\ providing more modern, affordable and energy-efficient rural housing

Industries Two key pillars: forestry and peatland o

/( Woodland creation
'e)

p

/[ Woodland Carbon Capture Investment Programme

|-
_Woodland f Plant and seed supply strategy

Q
/ \H\ increasing the scale and scope of agro-forestry

, I'\_ Capacity building and awareness raising: forestry
\_ Actions | _ __ - ©
Peatland Capacity building and awareness raising — peatland

\_incentivise and reward high value nature farming,

\ Spatial Planning 5

Regional land use partnerships

|'|I Blue Economy Action Plan

I
'|\‘\ Call to others
e —

\ Skills

- Scuttish’
Engineering
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What now? Chapter 7
Agriculture
L7777 S S S
Agriculture
> Electricity
> Buildings

> Transport

> |ndustry

> \Waste and Circular Economy
> LLand use and Forestry

> Agriculture

> Negative emissions technologies (NET)
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Route Map to 2032 > 4

° ‘

Ambitions Climate Change (Emissions Reduction) (Scotland) Act 2019

food and drink

farming

Industries

New schemes and Agricultural Supply chain
approaches developed Transformation

to support low carbaon, Programme scaled up. A0 A -

sustainable farming, Condltlonalltg tourism
informed by Environmental

farmer-led groups. Conditionality introduced.

Farming for a Better Climate

Low carbon

W

Knowledge

Future Rural Support o

Agricultural Transformation Programme

Environmental Conditionality

Woodland ¢cansfer Organic Alternative Further provision of advice for farmers and crofters who wish to retire ‘
r 1 . . . . .
New on farm and New and expanded Management Advice provided Ag riculture, BlOleGrSlty and Climate Change Network
croft tree integration  peer to peer knowledge of storage and for farmers and
demonstrator transfer initiative application of organic crofters who wish . .
network launched launched, based on materials such as to step back from ACtIO ns AdVlCG an d kn OWInge tranSfer
and other the success of our silage, slurry and agricultural businesses O
opportunities to Young Climate Change liguid digestate by providing an :
support increase Champions work. reviewed. opportunity to N Itrogen U se
planting of trees, e consider alternative
hedgerows and Ished advisory land-uses or P
ososbiony and knowledge transfer alternative agricultural Reduced emissions from the use and storage of manure and slurry
developed, boosting pr_c;grtqmmes al'_"d 4 ang uses.
isti initiatives realigned an . [
SIRIMFETLEIE ekl Livestock emissions
Land use change
. Woodland creation
Peatland Biomass o)
I 1o ' Peatland
Work undertaken Work undertaken with Options explored for New paolicy on rural
with stakeholders on  Scottish Forestry to land-use change to support developed,
options to increase help remove barriers optimise uses beyond including: emissions Ca" tO Others
peatland restoration for those on agriculture  traditional farming reduction, sustainable food
on suitable holdings, particularly and food production production, improving Sk"
agricultural and in the tenanted sector, to multi-faceted land biodiversity, biomass liis
crofting land. who want to engage in  use including forestry, crops and appropriate land
woodland creation. peatland restoration use change in line with just
and managementand  transition principles.
WOOdIand biomass production. Scattish ’
Land use Engineering
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Chapter 8
What ﬂDW? Negative Emissions
L1110 I IR ICE
Negative emissions technologies

> Electricity

> Buildings

> Transport

> |ndustry

> Waste and Circular Economy
> |.and use and Forestry

> Agriculture

> Negative emissions technologies (NET)
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Hydrogen Bioenergy

Scottish Government
Riaghaltas na h-Alba
gov.scot

<

Hydrogen PnIiC_v Exper_t Bioenergy BEIS provides greater clar_ity S % : ]
Statement published. Working Group set up. on CCS and uHr‘éﬂLﬂgn?s business Ambitions we expect to begin removing emissions from the atmosphere through NETs by 2030
.?‘l:ottifsh Industrigl Ednergy Detailed review of key consultation on greenhouse cCcS
ransformation Fun: NETs technologies and i . . st
(SIETP) launched, including  opportunities in Scotland S0 Temoval technologies. Bioenergy with Carbon Capture and Storage (BECCS) for electricity
£34 million over 5 years carried out. BEIS expected to publish its
(2021-2026) for projects . Hydrogen Strategy. H d S .
t industrial sites f Scottish Government l_.] l'Ogen BECC In |ndUStry
:n:e?gyuse;[l-iaci:hs; gorr Hydrogen Action First tranc_he of funding available
el A e e Biomass/Waste Gasification and Carbon Capture and Storage for hydrogen
Decarbonisation Hydrogen Industries . S
ydrog Biofuel production with Carbon Capture and Storage
Innovation Bioenergy Direct Air Carbon Capture and Storage (DACCS)
. . Research and development, trial and demonstration
Feasibility studies Demonstration projects  Cross-governmental
for most promising funded, exploring review of NETs 1 i il
NETs locations and potential roles for and bioenergy for Emerglng Energy TeChnOIOQIeS Fund Of £1 80 m""on
applications in proposed Scottish Scotland to inform B
Scotland. Energy Technology the 2024 Climate ioenergy
| tion Pl d Ch: Plan. .
Scottish Industrial e Actions
Energy Transformation
Fund, as well as wider
UK net zero innovation
funding.

& Call to others
0

Skills

T
Acorn Project Development:

© 2024 - CCS Demonstration
and commercialisation at
St Fergus Gas Terminal;

H2, CCS, DAc © 2025 - Acorn Hydrogen,

hydrogen production with CCS;

St Fergusr Acorn © 2026 - Shipped imports of CO2

for storage in the Acorn stare;
© 2026 - Direct Air Capture and

Storage operating from St Fergus.

First delivery-scale
NETSs installations
begin operation.

NETs

Scottish ’
Engineering




Net-Zero SKills
Support Programme

Eric Boinard
Project Lead Net Zero Skills
ericboinard@scottishengineering.org.uk

///////////////////////// I I I I LI LIS A A A AL ST
Webinars One-to-One

> https:/scottishengineering.org.uk/net-zero-skills/ > Please make a note of interest to:

> Skills for a Green Recovery - Part 1&2 (April 27) > scoteng.org.uk

> Skills for a Green Recovery - Part 3&4 (May 4) > 0141 221 3181

> Skills for a Green Recovery — Chapter specific

(note: chapters and dates to be agreed)



Skills for a Green Part 2- What now?

Recove ru > Opportu.nitie§ .in each of the 8 key
What does Net Zero mean? e
[/ S

Part 3 - How now?’
Part 1 - Why now?

> What, Why, Who, When,

> \Who cares Where, How, How much S 'LKL‘ l l L | L | S

Part 4 - Resources

> Policy, references,
publications
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Thank you

scoteng.org.uk | Ol41 221 3181



