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A beginner’s guide to carbon footprinting

Carbon Management (2012) 3(1), 55-67

lan Williams*, Simon Kemp, Jonathan Coello, David A Turner & Laurence A Wright

Carbon footprinting is one of the foremost methods available for quantifying anthropogenic environmental
impacts and for helping tackle the threat of climate change. However, for any person undertaking a carbon
footprinting analysis for the first time, they will almost certainly be struck by the broad array of definitions,
approaches and terminology surrounding the field. This paper provides an introductory guide to some
basic concepts in carbon footprinting for researchers and lay people interested in the area. Each stage of
calculating a carbon footprint is considered and an introduction to the main methodologies is provided.
The advantages and disadvantages of the various approaches are discussed and a rough framework of
procedures is provided for the calculation of carbon footprints over a variety of subjects. Some general data
sources are included and a glossary of key carbon footprinting terminology is available in supplementary
data online.



A tool for climate change management

A carbon footprint is a measure of green
house gas emissions, [specifically carbon
dioxide and methane, calibrated for CO,
equivalent], produced by actions of an
entity.
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A tool for climate change management
A carbon footprint:

» Promotes accountability
» |s an advocacy tool
» Monitors change



A tool for climate change management

» Carbon footprints of nations, regions and
cities

» Carbon footprints of sectors and
organizations

» Carbon footprints of products and services

» Personal carbon footprints



A tool for health governance

A health footprint is proposed as a measure
of disability adjusted life years (DALYs)
produced by actions of an entity.
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Risk factors for disability adjusted life years, world, 2010

High blood pressure_

Tobacco smoking, including second-hand smoke |
Household air pollution from solid fuels |
Diet low in fruits |

Alcohol use |

High body-mass index |

High fasting plasma glucose_

Childhood undemeight_

Ambient particulate matter pollution |
Physical inactivity and low physical activity |
Diet high in sodium |

Diet low in nuts and seeds |

Iron deficiency |

Suboptimal breastfeeding |

High total cholesterol |

Diet low in whole grains_

Diet low in vegetables_

Diet low in seafood omega-3 fatty acids |
Drug use |

Occupational risk factors for injuries |

Il Cancer
[ Cardiovascular and
circulatory diseases

Il HIV/AIDS and tuberculosis
[ Diarrhoea, lower respiratory
infections, and other

[ Chronic respiratory common infectious diseases
diseases [ Neglected tropical diseases
I Cirrhosis and malaria

[ Maternal disorders
[ Neonatal disorders
1 Nutritional deficiencies
[ Other communicable diseases
Il Transport injuries
blood, and endocrine @ Unintentional injuries
I Musculoskeletal disorders @ Intentional injuries
[ Other non-communicable [ War and disaster
diseases

[ Digestive diseases

[ Neurological disorders

@ Mental and behavioural
disorders

Il Diabetes, urogenital,

-0-5
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| |
4 6

Disability-adjusted life-years (%)

Source: Lim et al 2012
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Human evolution would suggest that we are

I”

“active and functiona
in relation to the drugs that we take,
including alcohol and nicotine, rather than

being

“passive and vulnerable”



1. Co-evolution with nicotine, a plant toxin

2. Functional use of alcohol, as part of a
fruit-eating diet



In the story of life over the last 400 million
yvears, one of the main plot lines has been
the battle between plants, and the animals

that eat them.

21



Of many defense mechanisms, plants
produce secondary metabolites, including
nicotine, morphine, and cocaine, potent
neurotoxins that evolved because they

punished and deterred consumption by plant-
eating animals

Source: Sullivan & Hagen2014



To inhibit and kill their own parasites, animals
have evolved to counter-exploit the products
of hundreds of millions of years of "research'’
by plants by subsisting on a mixed diet of
palatable and toxic plants, trading off diet
quality (and thus growth) for what is termed
enemy-reduced or enemy-free space.

Source: Sullivan & Hagen22014
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Worm burden
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average, each individual ripe fruit
d (weight 30g) contains 100 mg ethanol
8 and each individual over-ripe fruit

-/

Y& contains 400mg ethanol

Source: Dudley 2004




» The presence of ethanol within ripe fruit
suggests low-level but chronic dietary
exposure for all fruit-eating animals.

> Volatilized alcohols from fruit could
potentially serve in olfactory localization of
nutritional resources

Source: Dudley2014



» Primate ancestors living 16-21 million years
ago could not effectively metabolize
consumed ethanol.

» However, by 6-12 million years ago,
human’s last common ancestor with gorillas
and chimpanzees had evolved a digestion
fully capable of metabolizing consumed
ethanol, at levels found in fermenting fruits.

Source: Bennetr2013



Thus, human evolution would suggest that
we are

“active and functional”

in relation to the drugs that we take,
including alcohol and nicotine



I”

“Active and Functional” speak to potency,
quantity and availability (economic and
physical) as being primary drivers of drug use
and related harm.
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Risk factors for disability adjusted life years, world, 2010

High blood pressure_

Tobacco smoking, including second-hand smoke |
Household air pollution from solid fuels |
Diet low in fruits |

Alcohol use |

High body-mass index |

High fasting plasma glucose_

Childhood undemeight_

Ambient particulate matter pollution |
Physical inactivity and low physical activity |
Diet high in sodium |

Diet low in nuts and seeds |

Iron deficiency |

Suboptimal breastfeeding |

High total cholesterol |

Diet low in whole grains_

Diet low in vegetables_

Diet low in seafood omega-3 fatty acids |
Drug use |

Occupational risk factors for injuries |

Il Cancer
[ Cardiovascular and
circulatory diseases

Il HIV/AIDS and tuberculosis
[ Diarrhoea, lower respiratory
infections, and other

[ Chronic respiratory common infectious diseases
diseases [ Neglected tropical diseases
I Cirrhosis and malaria

[ Maternal disorders
[ Neonatal disorders
1 Nutritional deficiencies
[ Other communicable diseases
Il Transport injuries
blood, and endocrine @ Unintentional injuries
I Musculoskeletal disorders @ Intentional injuries
[ Other non-communicable [ War and disaster
diseases

[ Digestive diseases

[ Neurological disorders

@ Mental and behavioural
disorders

Il Diabetes, urogenital,

-0-5
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| |
4 6

Disability-adjusted life-years (%)

Source: Lim et al 2012
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Margin of Exposure analysis compares
the ratio of a toxic dose with the dose
consumed. The toxic dose can be
defined as the dose in animals that
increases death rates by 10%.

MoE=1: consuming toxic dose
MoE=100: consuming 1/100t" toxic dose
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Risk factors for disability adjusted life years, world, 2010
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Relative nicotine harms

M Product-specific mortality 0.3
W Product-related mortality 27
M Product-specific morbidity 32
B Product-related morbidity 2
M Dependence 5

M Loss of tangibles 2

M Loss of relationships 1

M Injury 8

M Crime 1

M Environmental damage 1

M Family adversities 1

m International damage 0.3

B Economic cost 22

= Community 0

Source: Nutt et 12014
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“For every million smokers who
switched to an e-cigarette we could
expect a reduction of more than 6000
premature deaths in the UK each year”

Source: West & Browne 2014
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Sodium intake RANGES from:

1500 mg sodium day (lom)
2000 mg sodium day (WHO)

2300 mg sodium day (USA Government)

Salt intake:

2000 mg sodium =5 gr salt or 1 teaspoon
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2 Teaspoons = 1 Tablespoon

1 Teaspoon of salt = 2400 mg/sodium
2400 mg = maximum limit

http://www.who.int/mediacentre/news/notes/2013/salt_potassium_20130131/en/



Any one of these reach your daily limit

Cottage Cheese: Cereal: Ketchup:
1 cup=1200mg sodium 5 1/5 cups=1200mg sodium 7 415 tbs =1200mg sodium






Recommended sugar daily intake:

IAARI‘AAMAIA

many uwdgleemcntb

e At least 10% of daily calorie intake = 50 gr of

SUugar a day (for adult of normal weight)

e Better if 5% of daily calorie intake = 25 gr sugar a

day (for adult of normal weight)

or

o,

Source: (WHO guidelines)

Upper limit:
= 12 sugar cubes
=12 teaspoons

IDEAL RECOMMENDED limit:
= 6 sugar cubes
= 6 teaspoons sugar



Most sugary drinks exceed daily
recommendation

We gathered a few popular drinks from our canteen’s refrigerator to check how much sugar each one contains. The results
were surprising. Even ‘healthier’ drinks, such as flavoured mineral water and drinking yogurt, contain a large amount of sugar
GRAMS
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Other comparisons to the
6 cubes daily recommendation
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Fruit and Vegetables:

5 a day



)
Un
Q)

"
- - _—
Tomatoes Oranges Bananas Strawberries

1 medium tomato 1 orange 1 medium banana 7 strawberries

£

_ik
Asparagus Avocado Peppers Kiwis

5 spears Half an avocado Half a pepper 2 Kiwis
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POTATOES

Though a
vegetable and rich

Basssmasann e

CABBAGE
Four heaped (cooked)
tablespoons. It
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lowest in calories (and
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. One medium (or half a . A cereal bowlful.
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s
H
-
H
H
-
-
H
&
H
.
-
H
S
H
»
H
1
H
S
H
»
-



" Thirty olives. Although

GREEN BEANS

Four tablespoons.
Frozen beans (27p per

. TOMATO

: One medium or seven
: cherry. Fresh tomatoes

. CAULIFLOWER

. Quarter of a cauliflower: |

ASPARAGUS

Seven spears. A very
good source of

. WATERCRESS

One x 75g pack.

One large potato.
i Rich in antioxidants, so



Risk factors for disability adjusted life years, world, 2010

High blood pressure_
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Diet high in sodium |

Diet low in nuts and seeds |

Iron deficiency |
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Diet low in whole grains_
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Drug use |

Occupational risk factors for injuries |
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[ Diarrhoea, lower respiratory
infections, and other
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INTELLECTUAL CAPITAL

IMPROVEMENTS IN:

- Educational attainment

+ School engagement

+ Processing speed

- Executive function/Inhibition/
Mental flexibility

* Memory

« Academic performance

- Brain structure and function

« Concenination/A fimpulss conirol

« Learning

- ADHD management

- Agerelated cognitive
decline management

SOCIAL CAPITAL
IMPROVEMENTS IN:
« Social norms
- Social network/
Positive relofionships
- Social status/Social commitment
+ Social inclusion & acceptance
« Trust/Teamwork/Collaboration
- Civic participation
- Gender aquality
- Equity for persans with disabilifies
- Crime, juvenile delinquency
& gang participation reduction
- Community cohesion
« Peace/Understonding,/Recovery
- Bridging differences [socio economic
shatus, racial, ethnic, disability,
religious, sexual
- Sofety & support

FINANCIAL CAPITAL
IMPROVEMENTS IN:

* Income:

- Job success

o F ductivil ,,"]ﬂh. fi

* Morale/Commitment/ Turnaver

REDUCTION IM:
« Health care costs

FINANCIAL
CAPITAL

<

ag
>E
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INDIVIDUAL CAPITAL

IMPROVEMENTS IN:

« Activity knowledge and skills

- Social skills/Life skills/
Mon-cognitive skills

+ Sportismanship

- Time management

- Goal sefting

- Initiative/Leadership

- Commitment/Self discipline/
Seif coniroi/Fersisience
- Assertiveness & courage

PHYSICAL CAPITAL

IMPROVEMENTS IN: PREVENTION/
. Generd motor skills '-lwh\duamhak X
« Functional fitness,/ Type 2 dia

Physical appearance

P —— - Overall mortality
s respiraton « Cardiovasculor
Y 1. 1 i 8
) N -G heort
- Adiposity/Body Tt
composition .
- Lipid profle -Hyperiension
 Bone health/  Shroke
Osteoporosis « Colon & breast
cancer
- Joint health .
- Maternal & infant " Lung, en:::;:“,,m"
health
+ Rehabiltation & s
recovery REDUCTION OF:
- Immune system - Folls
function « Smoking
- Sleep patierns + Teen pregnancy
- Nutrition/Diet - Risky sex
- Drug use
- Addiction
+ Suicide

EMOTIONAL CAPITAL
IMPROVEMENTS IN:

« Fun, enjoymenl, satisfaction

- Feeling good

- Self esteam

- Self efficacy

- Body image

+ Intrinsic motivation for physical activity

Mike, Inc. inifiated o mubidisciplinary input and validation
process with a pool of experts o develop this medel, which
is informed by more than 500 pieces of published research.
The schelarly foundation for this werk is further elucidated in
Bailey, R., Hillman, C., Arent, 5. & Peitpas, A. {2013).
“Physical Activity: An Underestimated Investment in Human
Capital?” Journal of Physical Activity and Health, 10,
289-308.

© Copyright 2012 by Nike, Inc.
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Guidelines for adults aged 19-64

To stay healthy, adults aged 19-64 should try to be active daily and should do:

* Atleast 150 minutes (2 hours and 30 minutes) of moderate-intensity aerobic activity such as cycling or fast walking every week, and
* muscle-strengthening activities on 2 or more days a week that work all major muscle groups (legs, hips, back, abdomen, chest, shoulders and arms).

4/20/2015 Physical activity guidelines for adults - Live Well - NHS Choices

75 minutes (1 hour and 15 minutes) of vigorous-intensity aerobic activity such as running or a game of singles tennis every week, and
muscle-strengthening activities on 2 or more days a week that work all major muscle groups (legs, hips, back, abdomen, chest, shoulders and arms).

An equivalent mix of moderate- and vigorous-intensity aerobic activity every week (for example 2 30-minute runs plus 30 minutes of fast walking), and
muscle-strengthening activities on 2 or more days a week that work all major muscle groups (legs, hips, back, abdomen, chest, shoulders and arms).
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Risk factors for disability adjusted life years, world, 2010
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Thank you for your attention

peteranderson.mail@gmail.com



