* Experience: masters in Sustainable Energy Futures from
Imperial College in 2007/8

* Thesis - A Financial Accounting based model of Carbon
Footprinting using an example in the Built Environment



_ Impact over 100yrs Impact over 20 yrs

Carbon Dioxide | |
Methane 28 80

Nitrous Oxide similar

Methane lasts about 10yrs in atmosphere whereas Nitrous Oxide lasts over 100 yrs
hence difference in impact

https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-
data/greenhouse-gas-data-unfccc/global-warming-potentials

chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.ghgprotocol.org/sites/d
efault/files/ghgp/Global-Warming-Potential-
Values%20%28Feb%2016%202016%29_1.pdf

chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.fluorocarbons.org/wp-
content/uploads/2020/07/2021-10-08-Learn-About_Selecting-and-Using-GWP-
values-for-Refrigerants.pdf



Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

(a) Change in global surface temperature (decadal average) (b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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---Scientific models excluding human impacts implies no change in global
temperature

---Models including human impacts maps well onto actual temperature change



---There is a link between CO2 emissions and GDP/ Capita ie increased personal

COz2 emissions per capita vs GDP per capita, 2018

This measures CO, emissions from fossil fuels and cement production only — land use change is not included.
Gross domestic product (GDP) per capita is measured in international-$ in 2011 prices to adjust for price
differences between countries and adjust for inflation.
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Source: Our World in Data based on the Global Carbon Project, Maddison Project Database 2020 (Bolt and van Zanden, 2020)

OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY
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wealth leads to greater carbon emissions

---UK looks OK with low emissions relative to similar wealthy nations

BUT



CO2 emissions embedded in trade

Share of carbon dioxide (CO,) emissions embedded in trade, measured as emissions exported or imported as the
percentage of domestic production emissions. Positive values (red) represent net importers of CO, (i.e. "20%"
would mean a country imported emissions equivalent to 20% of its domestic emissions). Negative values (blue)
represent net exporters of CO,.
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Source: Our World in Data based on the Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

-No as good as it seems

-Although UK in 1990 emitted 10t/person but now 5t/person

-UK has increased its imported emissions from 10% in 1990 to 40% equivalent to
about 7t/person. (Note that per capita emissions are similar now to those in 1870
when we used a lot of coal for power)

-The world currently emits about 48.9bt CO2e (CO2: 35bt/ Methane 8bt/ N20 3bt
etc)

-The UK emits about 342mt of CO2 (less than 1% of global emissions) or 424mt CO2e



Imported or exported CO2 emissions per capita, 2019
CO, emissions embedded in trade, measured as the net import-export balance in tonnes of CO, per capita.

Positive values (red) show net importers of CO, (i.e. '1 tonne' means a country net imported 1 tonne of CO, per

capita). Negative values (blue) show net exporters of CO,.

Source: Our World in Data based on the Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions + CC BY

---UK not alone in importing CO2 which includes most of Europe and the USA

---China/ Australia/ Canada big exporters: China because of manufacturing, Aus and
Can because of hydrocarbon exports



Global greenhouse gas emissions by sector gk

This is shown for the year 2016 - global greenhouse gas emissions were 49.4 billion tonnes CO,eq.
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OurWorldinData.org ch and data to make progress against the world's largest problems,
Source: Climate V R (2020). Lic

Source: Climate Watcl orld Resources Institute (2 ensed under CC-BY by the author Hannah Ritchie (2020).

---Big messages:
---3\4 of emissions are from energy use and 18% land use
---Personal emissions as part of the pie
<12% transport
11% Residential buildings
<6% Livestock
---The other 70% we get from purchase of goods and services including
“government” emissions
---Data from Climate Watch 2016 data



---Who is responsible and where to start

---Measure first using

------- Carbon footprint in terms of tones of CO2e or

------- Environmental footprint/ Ecological footprint in terms of Worlds (Definition of
Worlds: How many Earths do we need if everybody on the planet lived like you)



---Remember 30% personal running costs

---70% purchases of goods and services

---Nevertheless:

------ Reduce use of energy and delay or refuse purchase of embedded carbon
------ Change diet



Three footprint calculators follow
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Includes:

Output

10.5
TONNES

SHARE SCORE

LETS BREAK IT DOWN
YOURFOOTPRINT IS EQUALTO 12.8T

HOME

@ YOURCONSUMPTION S EQUALTO 2 SMALL
= s K et
w

TRAVEL STUFF

YOURCONSUMPTION IS EQUALTO I MEDIOM CONSUMPTIONS EQUALTOZMEDIUM
HAULFLGHTS FUGHTS

nnnnn i o00km

12.8 TONNES IS ROUGHLY THE
'WEIGHT OF 2 SAVANNAH ELEPHANTS

Diet and food

Travel and offsets

House size, heating, insulation etc
Stuff eg Clothing, pets and recycling

Footprint relative to others in the UK people
Breakdown of CO2 budget
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Your Carbon Footprint:

House  5.13 tonnes of COze
Flights  0.23 tonnes of COze
Car 2.53 tonnes of COze
Motorbike 0.00 tonnes of COze
Bus & Rail 0.01 tonnes of COze
Secondary 7.42 tonnes of COze

Total = 15.32 tonnes of COze

Total To Offset = 15.32 tonnes of COze m

Your Country World
Footprint Average Average

« Your footprint is 15.32 tonnes per year

« The average footprint for people in United Kingdom is 5.40 tonnes
« The average for the European Union is about 6.8 tonnes

+ The average worldwide carbon footprint is about 4.79 tonnes

« The world target by 2050 is 0 tonnes

To offset some or all of your carbon footprint, tick the sections you would like to offset in the list above, and click the Offset Now button.

Need more info to complete such as
Kwh on heating and electricity
Type of car and miles
Spend on food, clothes, pubs and cars

A better indicator
But, more cluncky
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RESULTS

Your personal Earth Overshoot Day st

08. Apr «

3.7 Earths e

G-G-G:G

By Land Type By Consumption Category

] N

Food

Buili-Up Land

Your Ecological Footprint @&
(global hectares or gha) @

Your Carbon Footprint
(CO; emissions in tonnes per year)

Your Carbon Footprint
(% of your total Ecological Footprint)

Output is the Environmental footprint or Ecological footprint

American orientated
Does not include large purchases
1 World = approximately 1.6-2.2T Co2
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* Don’t necessarily say what to do
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* Building a new house

---30%vV running costs - 70% purchases

---Cars embedded carbon cost either in proportion to their cost (720kg CO2e/ £1000)
or to their weight 10T CO2/ Tonne of car

---Electric cars are currently heavier and more costly than conventional cars for the
same type of vehicle therefore more carbon intensive

---Grid electricity equates to 50gC02/ km

---So it can take 50,000 to 70,000 miles for an electric car to break even with a
conventional car depending on the comparison

--- A 400m?2 office block (think a large house) uses about 172T of CO2 to build. This is
the same as a good diesel car emitting about 130gC0O2/km driving 33 times round the
world

---Retrofitting a house would not need nearly as much carbon (which is mainly in the
concrete foundations, steel and glass)

------ would likely get the majority of the insulation and heating benefits

------ meaning breakeven would take several decades if not a century depending on
assumption and changes to electric grid intensity or replacing natural gas with
hydrogen.
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Global GHG abatement cost curve beyond business-as-usual — 2030
Abatement cost
€ pertCO,e

Gas plant CCS retrofit 4
Coal CCS retrofit
Iron and steel CCS new build
Low penetration wind Coal CCS new build
| et ' Cars plug-in hybrid Power plant biomass

[~ Residential electronics Degraded forest reforestation . co-ﬁ.nng
Reduced intensive
Nuclear agriculture conversion
Retrofit residential HVAC Pastureland afforestation High penetration wind
Degraded land restoration
retrofit . " 20 biofuels

Cars full hybrid Building ﬁgﬁ'ﬁﬂ%
Waste recycling

— Residential appliances

Tillage and residue mgmt

15 \\ [ 20 25 35 38
Organic soil restoration
Geothermal
Grassland management
- Reduced pastureland conversion

Reduced slash and burn agriculture conversion
Small hydro

15t generation biofuels
Rice management

Abatement potential
GtCO,e per year

Efficiency improvements other industry
Electricity from landfill gas
L Clinker substitution by fly ash
Cropland nutrient management
L Motor systems efficiency
Insulation retrofit (commercial)

- Lighting — switch incandescent to LED (residential)

ley

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €60 per tCOe if each
ver was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0

Chart shows the cost of making change from saving money on left to costing money
on right

Eg on left

LED light bulbs

Better heating systems
Insulation

RHS

Carbon capture and Storage

Solar PV but even this is positive now with cheaper panels
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https://www.treehugger.com/the-carbon-footprint-of-a-renovation-vs-new-
construction-4857500
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We are talking about future of humankind on the planet (ref James Lovelock and
GAIA)

Government and world policy must change so that capital is driven away from fossil
fuels to renewables and reduced purchase of embedded carbon

Ensure that anyone from parish council to MP’s have robust green policies
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REGOS Renewable energy guarantee of origin certificates: may be used to double
count green electricity

Is your green energy supplier building more renewables because it is this that is going
to drive change

Two new standards being launched at the end of the year
ICVCM ICVCM - Build integrity and scale will follow The Integrity Council for

the Voluntary Carbonmarket: focuses on the integrity of the supply side, and
was set up by Mark Carney and Bill Winters (CEO of Standard Chartered).
VCMI VCMI - Accelerating credible net-zero climate action (vcmintegrity.org)
Volunatry carbon Markets Integrity Initiative: set up at COP last year, under
guidance of the UK government, and sets out best practice for offset buyers.
Both entities expect to publish final guides by year end.
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Reduce/ Refuse (use less energy by insulating, traveling less/ buy less often and don’t
be tempted by consumerism)

Reuse (how can you reuse “stuff”)

Repair (rather than throw it way, can it be repaired: includes houses and cars)
Recycle take advantage of facilities/ could be recycling bins or home compost bins)
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