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To critically assess the metric of the carbon footprint and develop a sound and 

pragmatic definition.”

 

 

To develop a methodology for measurement, management and reporting of a carbon 

footprint of a community

 

 

 

 

To identify and assess areas of sensitivity and uncertainty in the modelling process 

and investigate how the methods can be developed into data driven tools
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Research Methods Outcome

Initial Literature Review
· Philosophy
· Research methodologies
· Study design
· Data analysis methods

· Interviews with 
practitioners

· Printed & electronic 
publications

Outcome i.
· Identification of research 

gaps
· Project aims and objectives 

defined

Establish definition for a carbon footprint (1a, 
1b)
· Review of existing definitions for a carbon 

footprint.
· Review of existing carbon footprinting 

practice
· Establish pragmatic definition for a ‘carbon 

footprint’.

· Review of printed and 
electronic publications, 
websites & other reference 
materials.

Outcome ii.
· Critical evaluation of the 

‘carbon footprint’. 
· Pragmatic definition for 

‘carbon footprint’.
· Publication (Wright et al, 

2011b).

Develop framework for the application of 
carbon footprints to cities (2a, 2b, 2c)
· Review carbon footprinting in context of 

urban GHG management.
· Define city life-cycle boundaries.
· Identify emission sources & sinks.

· Philosophical experiments.
· Review of printed & 

electronic publications.

Outcome iii.
· Urban system boundary & 

framework.
· Publications (Wright et al, 

2011a, Wright et al, 2012). 
· Conference contribution 

(Wright et al, 2011c)
· Scientific advisory role & 

contribution to PAS2070. 

Development of inventory methods (2d)
· Definition of component methodologies.
· Component methodology ‘mini’ literature 

reviews.
· Development of component 

methodologies.

· Review of existing 
methodologies

· General problem solving 
concept

Software tool for PAS2070 implementation (3c)
· Proposal for database driven software tool.

Case study validation (2d)
· Data sourcing & compilation.
· Model application to case study city for 

baseline period (2008).

· Relational database 
investigation

· Software development
· User workshops

Outcome vi.
· Proposal for software tool.
· Identification of future 

work.
· Publication (Wright et al, in 

preparation) 

· Model implementation to 
case study.

· Continual methodological 
improvement process.

Outcome iv.
· Footprint of case study.
· Model improvement & 

validation.
· Publication (Wright et al, in 

preparation).

Model validation (3a, 3b)
· Sensitivity analysis of model.
· Evaluate sources of, and qualify 

uncertainty.

· OAT sensativity analysis.
· Monte Carlo simulation.

Outcome v.
· Model sensitivity.
· Probability density 

function.
· Publication (Wright et al, in 

preparation).
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Carbon footprints of products and services 

in development

Personal carbon footprints  



 



 

‘Climate 

Footprint

  

“A measure of the total amount of carbon dioxide (CO
2

) and methane (CH
4

) emissions of 

a defined population, system or activity, considering all relevant sources, sinks and 

storage within the spatial and temporal boundary of the population, system or activity 

of interest. Calculated as carbon dioxide equivalents (CO
2

e) using the relevant 100 year 

global warming potential (GWP100).” 
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ompetitive Cities and Climate Change

Applied Energy

BREDEM-8: Model Description - BR439

17th International Conference Transport and Air 

Pollution 2008

Global Protocol for Community-

Scale Greenhouse Gas Emissions (GPC) Pilot Version 1.0

Median life, annual activity, and load 

factor values for nonroad engine emissions modeling nr-005d

Waste Management & 

Research

S.A.P.I.EN.S

Ecological Economics

The Hitchhiker’s Guide to LCA

Current Opinion in Environmental Sustainability



Global Governance

Local Environment

Environmental Progress

Energy Policy

Environmental Research Letters

Economic 

Systems Research

ARTEMIS: Assessment and Reliability of Transport 

Emission Models and Inventory Systems - final report

Environmental Pollution

PAS2050: Specification for the assessment of the life cycle greenhouse gas 

emissions of goods and services

PAS2050:2011 Specification for the assessment of the life cycle greenhouse 

gas emissions of goods and services

PAS2070: Specification for the assessment of greenhouse gas emissions of a 

city by direct plus supply chain, and consumption-based approaches

Policy and Society

Cities and climate change : Urban sustainability and 

global environmental governance

Urban Studies



Annual Review of 

Environment & Resources

Environmental modelling & software

Energy Policy

Statistics & Computing

Carbon Management

Energy Policy

Environmental Modelling & 

Software

International 

Journal of Life Cycle Assessment

ROTHC-26.3. A model for the turnover. of carbon 

in soil. Model description and users guide

A model for the turnover of carbon in soil. 

Model description and windows user interface

Global Environmental Change



Transportation Research Record: Journal of the Transportation 

Research Board 2233

Journal of Applied Ecology

Atmospheric 

Environment

Environment & Urbanisation

English Housing 

Condition Survey 2008

National travel survey

The government's standard 

assessment procedure for energy ratings of dwellings (SAP 2009)

Digest of UK energy statistics 

(DUKES) 2011 Version

Middle layer super output 

area (MLSOA) domestic electricity estimates 2008: Great Britain 

), Middle layer super output 

area (MLSOA) domestic gas estimates 2008: Great Britain 



Middle layer super output 

area (MLSOA) non-domestic electricity estimates 2008: Great Britain 

Middle layer super output 

area (MLSOA) non-domestic gas estimates 2008: Great Britain

Commercial and 

industrial waste survey 2009 - Final 

AADF - Annual average daily flow

Table PORT0601 UK ports, ship arrivals by 

type and deadweight

Table VEH0205 Licensed cars by engine 

capacity and propulsion / fuel type, Great Britain, annually from 1994 

Table VEH0306 Licensed motorcycles by 

engine size, Great Britain, annually from 1996 

 Table VEH0403 Licensed light goods vehicles 

by propulsion/fuel type, Great Britain, annually from 2000 

Table VEH0507 Licensed heavy goods vehicles 

by years since first registration, Great Britain, annually from 2000 

Table VEH0601 Licensed buses and coaches by 

body type, Great Britain, annually from 1994 



Table RDL0202 Road lengths (kilometres) by 

road type and local authority in Great Britain, annual from 2005 

Table SPE0101 Vehicle speeds on non built up 

roads by road type and vehicle type in Great Britain, annual from 2006

Table SPE0102 Vehicle speeds on built up 

roads by speed limit and vehicle type in Great Britain, annual from 2006

Table TRA0204 Road traffic (vehicle kilometres) 

by vehicle type and road class in Great Britain, annual from 2006 

Cities in Europe the New OECD-EC Definition

Environment & Urbanization

Ecological Economics

Ecological Economics

Journal of 

Cleaner Production

EMEP/CORINAIR emission inventory 

guidebook



MTC (DECADE) technical report

) Weekly Updated: Monthly Degree Days for 

energy management: Solent(MRSC)_monthly_hdd.csv

, International 

Journal of Life Cycle Assessment

Building Research & Information

Energy Policy

Energy Policy

Risk Analysis

Environmental Science & Technology

Waste Management Research

Waste Management

Cities Revealed

Action today to protect tomorrow: The mayor’s climate change action plan



Environmental Science & Technology

Environmental Monitoring & Assessment

Nature

Energy Policy

International Journal 

of Life Cycle Assessment

Environmental Science & Technology

Economic 

Systems Research

Building Research & Information

Harmonized Emissions 

Management Tool (HEAT)

Local government operation protocol: For the quantification and reporting 

of greenhouse gas emissions inventories



2012 international residential code for one- 

and two-family dwellings (IRC)

2006 IPCC guidelines for national greenhouse gas inventories

Climate change 2007: Synthesis report. Contribution of working groups I, 

II and III to the fourth assessment report of the intergovernmental panel on climate 

change

Climate change 2007: The physical science basis. Contribution of 

working group I to the fourth assessment report of the intergovernmental panel on 

climate change

Emission Factor Database

ISO: 14064-1:2006 greenhouse gases - part 1: Specification with guidance 

at the organization level for quantification and reporting of greenhouse gas emissions 

and removals

ISO: 14040:2006 Environmental Management. Life cycle assessment. 

Principles and framework

ISO: 14044:2006 Environmental Management. Life cycle assessment. 

Requirements and guidelines

) ISO: 14067 Carbon footprint of products - Part 1: Quantification

Handbook for phase 1 habitat survey 

- a technique for environmental audit

Energy Policy

INRETS report LTE 9901

Building & Environment

Energy Policy



Environmental Science & Technology

Greenhouse Gas Emission 

Baselines for Global Cities and Metropolitan Regions

, Environmental Impact Assessment Review

, JCMS: Journal of 

Common Market Studies

Competitive Cities & Climate Change

Climate Policy

Environmental Modelling & Software

Journal of Social Issues

Waste 

Management Research

Environmental Science & 

Policy

Ecological Economics



, Economic Systems 

Research

Input output economics

Journal of Construction Engineering and 

management 135

Local Environment

Environment 

International,

Bioresource Technology

Waste 

Management Research

Environmental Science & Technology

Non-Road Mobile Machinery Usage, Life and Correction Factors

Historic station data

Input-output analysis: Foundations and extensions

Economic Systems Research



International Journal of Sustainable Engineering

Energy Policy

Energy Policy

Transport for South Hants (TfSH) Model: secure access

Energy and Buildings

Science of the Total Environment

Complete Timetable

Inventory of New York greenhouse gas emissions

EMEP/EEA air pollutant emission inventory guidebook 2009 Technical 

guidance to prepare national emission inventories

Reliability Engineering & System 

Safety

Secure 

Access

Inter-Departmental Business Register (IDBR) 

2008: Secure Access



Population Estimates for UK, England and 

Wales, Scotland and Northern Ireland, Mid 2008

OS MasterMap

MasterMap Integrated Transport Layer

Passenger kilometres by year

Land Use Policy

Environmental Impact Assessment Review

Energy Policy

Global Change Biology

International Journal of Life Cycle Assessment

Ecological Economics

Current 

Opinion on Environmental Sustainability



Environmental Pollution

Journal of 

Environmental Quality

Environmental Science & Technology

The 

greenhouse gas protocol: A corporate accounting and reporting standard (revised 

edition)

Environmental modelling & software

Ecological Modeling

Environmental Science & 

Policy

Energy Policy

Environmental Modeling & Software

Sensitivity Analysis



Global Sensitivity Analysis The Primer

International Journal of Life Cycle Assessment

Climatic Change

Climatic Change

LCA of management options for mixed waste plastics

Atmospheric Environment

International Journal of Life Cycle Assessment

Global 

Change Biology

Global Ecology & Biogeography

Flight Timetable

Local Address Gazetteer

Southampton Low Carbon City 2011 – 2020 Part 2: 

The Strategy

Southampton Low Carbon Group



Energy Policy

Waste Management

Journal AWWA

Environmental Science & 

Technology

Carbon footprinting

What is a carbon footprint?

Waste Management

for calculating transport 

emissions and energy consumption



Landscape & Urban Planning

UK emission mapping methodology 

2008

International standard for 

determining greenhouse gas emissions for cities

Create a New Climate for Action

ur ecological footprint - reducing human impact 

on the Earth

Independent review of charging for household water and sewerage 

services, Department for Environment



Environmental Science & 

Technology

?, Journal of Industrial Ecology

Journal of Industrial Ecology

Ecological 

economics research trends

Ecological Economics

Economic Systems Research

Economic Systems Research

Carbon Footprint

Carbon Management

Our Common Future, 

Report of the World Commission on Environment and Development

Carbon Management

Carbon Management

Proc. LCA XI Conf



16th International Input–Output Conference of the International Input–

Output Association

Environment and 

Planning C: Government and Policy

Waste Management


