Companies on the Scale

Comparing and Benchmarking
the Ecological Footprint of Businesses

B FTSE Allwiarld

2 December 2006 - 291 September 2007

10.0%

S0%

0.0%

Jan Q7 Feb OF hdar Q¥ Apr07 hday OF Jun a7 Jul OF Aug 07

%UK‘ Research & ISAY¥ Research Report

Consulting 07-03

Thomas Wiedmann, Manfred Lenzen and John Barrett




ISA’ Research Report 07-03

© September 2007

ISAVK Research & Consulting
35 Boundary Close

Durham, DH7 7FB

United Kingdom

E: info@isa-research.co.uk

W: www.isa-research.co.uk, www.isa.org.usyd.edu.au




ISA’ Research Report 07-03 1

%UK‘ Research & ISAY¥ Research Report

Consulting 07-03

available at www.isa-research.co.uk

Companies on the Scale: Comparing and Bench-
marking the Ecological Footprint of Businesses

Thomas Wiedmann'”, Manfred Lenzen® and John Barrett?

1) ISAUK Research & Consulting, Durham, DH7 7FB, UK (www.isa-research.co.uk)

2) Centre for Integrated Sustainability Analysis (ISA), University of Sydney, NSW 2006, Australia
(www.isa.org.usvd.edu.au)

3) Stockholm Environment Institute, University of York, YO10 5DD, UK (www.sei.se)

*)  Corresponding author. Email: tommy®@isa-research.co.uk

Abstract

Calculating the Ecological Footprint of a company ought to fulfil certain requirements. It has to take into
account the direct Footprint impacts such as direct land appropriation and emissions from vehicles and
premises. And it also must take account of indirect impacts that are embodied in all the purchases the
company makes. As companies and individual (final) consumers are not at the same place in the life-cycle of
production and consumption, different calculations and conversion factors have to be applied, otherwise
there would be double-counting and non-comparability of Footprints. Splitting up the life-cycle to account
for the correct impacts of intermediate purchases and products is not trivial as every company is embedded
in a complex web of suppliers and clients, each of which contribute their own Footprint to the total impact.
We present an extended input-output approach to calculate Footprints of companies that are truly
comparable. The single region model leads to some limitations with respect to imports and international
supply chains. We discuss the implications and how this shortcoming can be addressed in the future. We
present a practical, quantitative example calculated with a new software tool (www.bottomline3.co.uk),
including a detailed disaggregation of all Footprint land types, sector benchmarking, structural path analysis
(upstream supply chain analysis) and production layer decomposition. We discuss the implications for
sustainable chain management and sector sustainability.

Keywords

Ecological Footprint, indirect impacts, company reporting, corporate sustainability, input-output analysis,
benchmarking, supply chain analysis
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1. Corporate Sustainability and Footprint Reporting

Corporations are beginning to apply the concepustainability at a practical level in terms of manate
citizenship or Corporate Social Responsibility (SBne of the possibilities for companies to repmnt
their sustainability performance is Triple Bottoriné accounting. Triple Bottom Line (TBL) is a term,
originally coined by John Elkingtonto describe corporations moving from reportingyam their financial
“bottom line” to assessing and reporting on thee¢hispheres of sustainability: economic, social and
environmental.

Triple Bottom Line can be seen as a mere repodewce (e.g. information presented in annual repat

an approach to improving decision-making and tmelfmental functions of organisations (e.g. the igiron

of tools and frameworks for considering the ecommranvironmental and social implications of deaisio
products, operations or future plans).

The concepts of Triple Bottom Line and associatetiesns and reporting frameworks are increasingiygoe
taken up by companies worldwide as the Global Rempinitiative (GRI 2002, 2005\nd the work of
bodies such as the OECD build momentum. In the vedkbis work national and international regulason
are changing and companies are more and more eequirreport their environmental performafdsL
provides a framework for measuring and reportingpomate performance against economic, social and
environmental benchmarks. Reporting on TBL makassparent the organisation’s decisions that exiglici
take into consideration impacts on the environnagwt people, as well as on financial capital. It rguce
risk, assist in delivering better outcomes for esypks, shareholders, customers and clients, argheah
reputation.

At the same time companies are increasingly chgosia ‘Ecological Footprint’ or the ‘carbon footpi
(Wiedmann and Minx, in press) as possible indicatdrtheir environmental impacts. While the usehaf
Ecological Footprint for business has been consttldor some time (Holland, 2003), carbon footprint
assessments in particular have gained enormouslgsitpun 2006 and 2007 with several high-profile
reports, conferences and private and public iniatdealing with this subje¢Both indicators, Ecological
Footprint (EF) and carbon footprint (CF), can beomporated into a TBL reporting scheme.

Researchers at Centre for Integrated Sustainabifiglysis at the University of Sydney have devetbpe
new software tool, termed Bottomlit{¢Bottomline cubed”y An organisation’s financial accounts, together
with on-site impact data, act as input. Softwargpots include aggregate figures, detailed breakdoanmd
rankings of EF, CF and other economic, social andirenmental indicators. Sector benchmarking,
structural path analysis (upstream supply chairtyaisd and production layer decomposition are aisd
for all indicators (Foran et al., 2005a; Foran ket 2005b). Quantification of ‘shared responsililits

His book “Cannibals with Forks: The Triple Bottom Line of 21% Century Business” introduced the concept of the Triple
Bottom Line to a wider audience in 1997 (Elkington, 1997).

http://www.globalreporting.org

The EU Accounts Modernisation Directive (AMD), for example, introduces requirements for (large) companies to
include a balanced and comprehensive analysis of the development and performance of the business in their
Directors’ Report. The analysis should “include both financial and, where appropriate, non-financial key performance
indicators relevant to the particular business, including information relating to environmental and employee matters”.
This part of the EU Accounts Modernisation Directive is effective for financial years beginning on or after 1 April 2005.

4 E.g. Carbon Trust, 2006; Global Action Plan et al., 2006; Jackson et al., 2006; Hammond, 2007;
http://www.endscarbonfootprints.com; http://www.tesco.com/climatechange.

The UK version of this tool is available from ISA"K Research & Consulting; see http://www.bottomline3.co.uk.
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realised by delineating impacts into mutually esale and collectively exhaustive portions of resgpbifity
to be shared by all agents along a supply chailig@maand Lenzen, 2005; Lenzen et al., 2007).

The need for robust tools and advice on environalearid sustainability reporting is growing rapidigd
will persist in the future. A recent report fromu€ost, published by Defra (DEFRA, 2006), hints at
significant gaps:

o “... there is still a lack of quantification in mosgporting. The Environment Agency study of Annual
Reports and Accounts of the FTSE All Share compamieted that the majority of reports lack depth,
rigour or quantification. The study concluded thaantified environmental disclosure levels in Arinua
Reports and Accounts were found to be low...” (padje 1

* “Most business will have supply chain impacts thaty should understand and consider reporting.el'her
is no single, quantifiable measure that companigsuse as a KPI [Key Performance Indicator] for the
effect of their upstream supply chain on the emsnent.” (page 63).

The methodology and the tool described in this pdmeve been developed to address this lack of
quantification and comparability. It is scienceddsconsistent and robust. It uses regularly phbtls
publicly available data from national economic amyironmental accounts. It ensures that the retbino
line is quantified, not a figure determined by ahitaary cut-off point that could be different infférent
organisations. Reporting on the Ecological Footpas well as the Triple Bottom Line can deliver thé
benefits of reporting, including: the ability to kea comparisons within and between organisations;
completely transparent communication of an orgdioisa impacts to all stakeholders; and detailed
information across the whole supply chain as astfasistrategic decision making.

In this report we

» describe the analytical approach to measure thé(ttitect + indirect) impacts of a producing entit
such as the Ecological Footprint, in a comprehensiay,

« describe the new software tool Bottomfirtieat allows a consistent quantification of indirespacts and
their allocation to individual supply chains, and w

» provide empirical results of an EF analysis of a téitnpany in the sector ‘Recreational Services'.

2. Methodology

2.1. Measuring indirect impacts

In this study, Ecological Footprints of a compamg aalculated using input-output analysis (IOApuUt
output analysis is a top-down economic technigugchvuses sectoral monetary transactions datactmuat
for the complex interdependencies of industriesiadern economies. The result of generalised inptptd
analyses is &n matrix of impact factor multipliers, that is embwoents off TBL indicators (such as EF,
exports, labour, energy, etc.) per unit of finama@d of commodities produced hyindustry sectors. A
multiplier matrix M can be calculated from fxn matrix Q containing the direct, sectoral TBL indicator
scores (e.g. from national economic, social andrenmental accounts), and frorman direct requirements
matrix A according to

M= Q(I-A)? Eg. (1)
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wherel is thenxn unity matrix. For many countries, the direct regqaients matriXA can be compiled from
the input-output tables published by the natiotetistical agencies.

Thefx1 TBL inventoryF of a given sectoral final demand represented bhylacommodity vectoy is then
simply

F = My Eq. (2)

An introduction into the input—output method arslapplication to environmental problems can be doun
Leontief and Ford 1970; Proops, 1977; Miller andiBl1985 and Lenzen, 2001.

There is a well-known precedent for 10 analysiitegues improving assessment processes: In lifee cyc
assessment (LCA), which aims to calculate the t&ronmental burdens associated with a prod@g, |
has experienced a significant role in overcomingwf known as the boundary problem, or the proldém
incompleteness of a process-based LCA inventory tduthe arbitrary truncation of the system by a
subjectively set boundary (Suh et al., 2004), thressenting decision-makers from overlooking impotta
hidden upstream impacts.

In an empirical application the 10 formalism wapkgd by the Centre for Integrated Sustainabilityakysis

at the University of Sydney to compile compreheasikcological Footprint and TBL accounts of the
Australian economy and parts thereof (Lenzen andrdu 2001; Lenzen et al., 2003; Global Footprint
Network and ISA, 2005; Foran et al., 2005a and B0B8&e also Lenzen et al., 2007). National- angk-sta
level economic sector level data for 344 sectorshef Australian economy were compiled, using input-
output tables and additional data. A part of theseounts are publishtdnd contain information on the
aggregate and average performance of 135 econewtiars for ten TBL indicators together with theiaim
data sources. The synthesis of disparate data esusca major component of the development of a
generalised I0A framework.

The Australian TBL sector accounts also describéand numbers economic, social and environmental
indicators against a common unit of one dollar in&lf demand. The latter constitutes a conveniedt an
meaningful numeraire, because it is the destinabib&DP, the common measure of national economic
performance. Social indicators such as employmvesages and government revenue can be describeleas "t
minutes of employment generated per dollar of faerhand". Environmental indicators such as greesgou

gas emissions, water requirement and land distagbaan be described as "kilograms of carbon dioxide
equivalent emissions per dollar of final demand'ttar like. However, the presentation of such comple

analyses is always fraught with the tension betvegaplicity and complexity.

In this work, the IOA framework described above \adapted to the UK economy in order to calculage th
Ecological Footprint of a UK company. The UK versiof Bottomliné is based on a static, single-region,
open, basic-price, 76-sector industry-by-industmpuit-output model of the UK economy as of 2000,
augmented with a database of environmental, saa economic indicators from 2001. Ecological
Footprint data per sector were derived by usingribéhod described in (Wiedmann et al., 2006). Tbhdeh
framework is described in (Foran et al., 2005ahwitsummary available in (Foran et al., 2005b) hérts
summary of the methodology can also be found irefifiann and Lenzen, 2006).

2.2. Unravelling the supply chain

The boundary within which an organisation accodmtsts environmental, social and/or economic effas
usually defined as that over which the companydi@st influence and can exercise control. Howesech
a definition faces a number of challenges. Thellef/enfluence and control will vary from organigat to

® www.isa.org.usyd.edu.au/publications/balance.shtml
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organisation and from year to year, invalidatinghparisons within and between organisations. Morgove
extending the boundary beyond the immediate cowfrthe organisation still begs the question ofctiya
where to draw the line. Decisions will differ be®me organisations and over time. Establishing arclea
boundary for an analysis that is consistent acatssdicators seems at first sight to be almogiassible.

Notwithstanding these challenges, the boundarylenelocan be solved by taking a full life-cycle parstive

and by taking into account the structure of thenecuc system as described in the national inpupatut
tables. This structure is best depicted as an exanding "tree of interdependence” that starta at
particular economic entity, and stretches acrostregm production layers, containing sectors demint
production stages linked together by supply chalitiis a particular impact associated with a gooa or
service cascades from primary industries producimgmaterials, via secondary (manufacturing) intest
into the sector or company that delivers the fipaduct to the consumer (see also Lenzen and Murray
2003).

The general decomposition approach described ifotlmving was introduced into economics and region
science in 1984 under the name ‘structural pathysisa (Crama et al., 1984; Defourny and Thorbecke,
1984). In order to systematically determine envmentally important production chains, the totaltéac
multipliers derived in Eq. (1) can be decomposéd @ontributions from all input paths, by ‘unraved]’ the
Leontief inverse using a series expansion. A miigtipn, for industryi can then be derived, representing the
sum over a direct factor inpgt occurring in industry itself, and higher order input paths (see Len2602
and 2003 for details).

Such a structural path analysis covers the engistream supply chain. It "unravels" a company’sdoip
into single contributing supply paths. It gives endive detail of the impact of a sector's or conymn
activities. It allows investigating the location iofipacts within the supply chain. In the case abapany,
the control over the input procurement process tirtemides the possibility of substituting impactensive
suppliers with more sustainable suppliers.

2.3. An introduction to Bottomline3

At the University of Sydney, Triple-Bottom-Line (T accounting has been formulated as a quantitative
framework using an input-output-based LCA methotlisTframework has been applied to dozens of
organisations in reporting on their sustainabiigrformance — companies, government department®ING
Experiences were collected in a 3-year pilot prtojgdoecame clear that the data collection buriderthe
organisation has to be as small as possible. Aswtr a software tool was developed in collaboratiith

the organisations, enabling users to create a arepsive sustainability report solely by importihgir
existing financial accounts.

The software tool, Bottomlifeaccepts any organisation’s financial accounisnasrted input and uses this
financial information to calculate upstream, indirenpacts in terms of physical indicators chosgrtHe
user. On-site physical impacts are entered separafbe TBL indicator set of the UK versidrof
Bottomlin€ features a number of economic, social and enviestiah indicators, including the Ecological
Footprint; carbon footprint; greenhouse gases;ctorzone-creating, acidifying and eutrophicating ai
pollutants; heavy metals; energy and resource sseedl as material flows. In total the whole datba
distinguishes well over 100 indicators.

Software outputs include aggregate figures, detaieeakdowns, sector benchmarking and rankings of
indicators into supply chain contributions. Detdileesults derived from the application of structyrath
analysis, for example, include:

" See http://www.bottomline3.co.uk.




ISA’ Research Report 07-03 6

» adescription of the path,

» the path value (e.g. the greenhouse gas impacaimgof CQ-equivalent per £ of final output of
business management services),

» the path order (i.e. from which upstream supplgiahe path originates),
» the path coverage, i.e. the relative contributiar?4) to the total TBL impact of the company.

All TBL indicators, including the Ecological Footpt, can be compared to the average performantieeof
sector to which the company belongs (see the andigtow).

The Bottomliné software has been extensively road-tested oveetlyears. Users had no difficulty in
understanding and accepting indirect impacts ooayoff-site, in addition to on-site direct impactdsers
felt that assessing their organisation’s indiregpacts was a valuable feature because it incredsgement
options, enables meaningful benchmarking, avoidgHoles in reporting and informs about real riske T
software has been designed so it can readily bé&eimented for any economy for which input-outputadat
complemented with physical data are available.rincple it is possible to develop a version baseda
multi-national 10 framework that covers internatbtrade flows (Wiedmann et al., 2007b).

Bottomlin€ quantifies supply chain contributions to TBL imgaaccording to the principle of ‘shared
responsibility’. This is realised by delineatingpatts into mutually exclusive and collectively exsiave
portions of responsibility to be shared by all @gemong a supply chain. A detailed descriptiontho$
concept is given in Gallego and Lenzen (2005), karat al. (2006) and Wiedmann and Lenzen (2006).

The outputs of the Bottomlifgool enable the user to determine

» which of the operating inputs embody the largegtaats,

» whether these impacts occur at direct supplierat arore remote supply chain locations,
» and which single input paths carry the largest ictgpé&hrough structural path analysis).

Users perceive especially the latter informatiorvess/ helpful, because it can be used for orgaioisak
planning and priority setting for informed actimwiards financial, social and environmental sustalitya
In particular, it shows organisations alternatifes effective procurement policy changes, which nhay
applied instead of potentially expensive on-sit@suees.

3. Data

Two types of input data from the organisation unterestigation are required for the calculation of
Ecological Footprints with Bottomlifig financial accounts and on-site fuel and land da&. Financial
accounts include all expenditure and revenue data fone year, ideally as detailed as possible. This
consists of all financial transactions requirecbperate the business, from purchasing of matenglsds
and services through to financing and insuring.side-fuel and land use data include the consumpifon
fossil fuels needed for heating and driving aneatidand appropriation. Both should be in physigats
(e.g. kilowatt-hours or litres of fuels or hectaodbuilt land).

3.1. Financial data

The business investigated in this study is a somatipany in the UK that sells, rents out and distgb film,
DVD and video material, employs three full-time fétand has an annual turnover of approximately
£400,000. For the purpose of this paper, the besisball be called ‘Company V'. The sector in the U
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economy to which the company belongs is 'RecrealtiServices' (SIC code 92), sub-sector 'Motionypect
and video distribution' (SIC 92.12).

Expenditure and revenue data were provided foffittiecial year 2002/03. Account categories (‘analys
codes") from the company's accounting software wespped to the 76 standard input-output categories
used in Bottomling As the tool uses UK economic transaction datanfitbe year 2000, prices were
corrected for inflation by using consumer priceiced by commodity group.

3.2. Fuel consumption and land use data

The building where the company's office is locateceated with heating oil (fuel oil) for which &bt
consumption in kilowatt-hours (kWh) was availabte £002. No temperature (weather) correction was
carried out in order to reflect the actual amourfiuel used and carbon dioxide emitted. The praporfor
Company V's office was derived by using floor-spdata from the building. This was also used toudate

the share of built land appropriation. Fuel oil samption in kWh was converted into direct £g&nissions

by using conversion factors from the UK DepartmiemtEnvironment, Food and Rural Affairs (DEFRA,
2007). Mileage data from the two vehicles owned amdby the company were converted into direct CO
emissions by using gGfim data fromhttp://www.vcacarfueldata.org.uk

3.3. Benchmark sector data

The Ecological Footprint performance of Company ah de compared to that of the sector 'Recreational
Services' for which the respective data are inaudie Bottomling€. Financial transaction data for
Recreational Services for 2000 are derived fromN#&ional Accounts Supply and Use Tables (ONS, 2006;
Wiedmann et al., 2006). Sectoral emission datacéobon dioxide for 2001 are from UK Environmental
Accounts (ONS, 2007), Ecological Footprint data geetor were derived by using the method desciibed
(Wiedmann et al., 2006).

4, Ecological Footprint Analysis of a UK Service Company -

Results and Discussion

We analysed the total (direct and indirect) impagt€ompany V's operations for the following indmweas,
measured in global hectares (gha):

» Total Ecological Footprint

* Fossil fuel energy Footprint
* Nuclear energy Footprint

* Crop land Footprint

e Pasture Footprint

» Built land Footprint

» Sea Footprint

» Forest Footprint

Table 1 shows the results for the total Ecologim@dtprint as well as for all seven land types. Tdssil fuel
energy Footprint (6.98 gha) and the built land pdot (1.94 gha) contribute most to the overall&HR.1.1
gha. Total absolute values for the whole sectdredreational Services are included for comparison.



ISA’ Research Report 07-03 8

Table 1: Absolute Ecological Footprint of Company V and the whole sector of Recreational Services in the UK (gha
= global hectares)

Indicator Company Total Sector Percentage (of
V's Impact company’s
Impact impact of total

sector impact)
Total Ecological Footprint 11.1 gha 997,090 gha 0.0011 %

Fossil fuel energy Footprint 6.98 gha 630,820 gha 0.0011 %

Nuclear energy Footprint 0.57 gha 44,320 gha 0.0013 %
Crop land Footprint 0.45 gha 60,530 gha 0.0007 %
Pasture Footprint 0.15 gha 20,420 gha 0.0007 %
Built land Footprint 1.94 gha 151,350 gha 0.0013 %
Sea Footprint 0.11 gha 21,280 gha 0.0005 %
Forest Footprint 0.90 gha 68,380 gha 0.0013 %

The relative performance measured in impact pértéital output (total expenditure) is listed in Tal2 and
depicted in Figure 2. Company V has higher EF witegs than the sector in most categories, esjedial
those related to energy consumption and the udmiitifland. The pasture and cropland EF are close t
sector average whereas the sea footprint is theammhponent where Company V is performing bettanth
the rest of the sector.

This, together with information from Table 1 suggethat energy consumption, because of high atesolut
and relative values for the energy footprint, iyajor impact area of the company and one where tiser
room for improvements.

Table 2: Relative Ecological Footprint intensities of Company V and the whole sector of Recreational Services in the
UK (g-m2 = global square metres)

Indicator Company V Total Se_ctor
Intensity

Ecological Footprint 0.64 g-m°/£ 0.37 g-m°/E
Fossil fuel energy Footprint 0.40 g- m%/£ 0.23 g-m°/E
Nuclear energy Footprint 0.030 g-m2/£ 0.017 g-m2/£
Crop land Footprint 0.0042 g-m2/£ 0.0040 g-m2/£
Pasture Footprint 0.012 g-m2/£ 0.011 g-m2/£
Built land Footprint 0.019 g-m2/£ 0.010 g-m2/£
Sea Footprint 0.016 g-m*/£ 0.019 g-m*/£

Forest Footprint 0.013 g-m2/£ 0.007 g-m2/£
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Ecological Footprint

Forest Fooprint Fossil fuel energy Footprint

sea Footprint
Muclear energy Footprint

Built land Footprint Crop land Footprint

Fasture Footprint

Figure 1: A spider diagram presentation of Ecological Footprint (EF) performance of Company V, broken down in
contributions from land types (red line). The regular polygon in the centre of the diagram (black line) shows
the average EF performance of the Recreational Services sector, allowing a benchmark comparison
between the company and its sector. Company Footprint values with above average performance are
closer to the centre, while below average indicators are positioned closer to the outside boundary (the
smaller the area enclosed by the red line, the smaller is the total Footprint of the company).

The following graph shows the company performarmettie total Ecological Footprint (0.64 §if) in
comparison to the sector performance (0.37/gmlt also reveals that less than one third (26).6f the
total EF can be attributed to direct or on-siteaets of Company V {lorder section, light grey area). The
rest (29 and higher orders) are all indirect impacts fraiimeo sectors in the economy. About 50% of these
indirect impacts can be attributed to direct sugpliof Company V as they are located in tffeo2der or
layer of the upstream production process.
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Figure 2: Comparison of total Ecological Footprint intensity of Company V (1% order) and its sector of Recreational
Services (benchmark). Most indirect impacts come from suppliers (2nd order) and suppliers of suppliers (3rd
order) of Company V.

But who are the suppliers of Company V and wheget do these indirect impacts come from? The next
graph qualifies this result in that it does notyoshow how much is added to the indirect EF in each
production layer (or supply chain link), but alsm which main parts of the economy this EF can be
attributed. In order to capture more than 90% efttital EF of Company V at least four productioyels
have to be taken into account. This is somethinighvis difficult to achieve with process-based mfiation
alone as used in traditional Life Cycle Analyse€A). Unless four or more production stagegathmajor
supply chain line are taken into account, it isside that significant amounts of the total Ecotadi
Footprint are not captured.
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Ecological Footprint (gha)

12

Public and other services
H . Buziness services
10 Transport and communication
D Hatels, restaurants & distribution
El . Conztruction

Electricity, gas & water

E quiprment
[ Minerals
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Wwiood & Paper

Textiles
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Layer 1 Layer 2 Layer 3 Layer 4 Layer 5 Layer & Layer 7 Layer 8
Production Layer

Figure 3: Production layer decomposition of the total Ecological Footprint (11.1 gha) of Company V. The company’s
direct Footprint of 3.06 gha sits in Layer 1 (direct or on-site impact). Suppliers of Company V (Layer 2),
suppliers of suppliers (Layer 3), and so on, all contribute to the indirect EF with electricity production being
the largest contributor. Note that Forestry only starts adding impact from Layer 3 onwards. “Public and
other services” is the umbrella term for the part of the economy to which Company V belongs.

The consumption of electricity by Company V is ausly the area which contributes most to the imdire
Footprint. Other major contributions come from theas Equipment, Chemicals, Wood and paper, and
Forestry. Note that the Footprint contribution frdforestry does not come from a commodity bought
directly by (supplied directly to) Company V! Thepact does only start in Layer 3 (supplier of sigwpl
and Table 2 below reveals that the Footprint impaates from wood products purchased by Company V.

Table 2 shows the results of a structural pathyargabf the total EF (this analysis can also beedon each
Footprint land type separately, see e.g. Tablep®yiding a further refinement of the location otal
Ecological Footprint contributions from individuabmmodity supply chains. 27.6% of the Footprint is
direct or on-site; significant indirect contribut® come from the consumption of electricity (9.88@)niture
(4.4%), forest resources used for wood produc®&4). paper (3.6%) and inorganic chemicals boughhby
company (3.2%).
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Table 3: Results of a Bottomline® structural path analysis of Company V’s total Ecological Footprint. The total EF
embodied in the supplies from upstream producers is broken down into contributions from commodities
traded through supplying sectors. The list shows path values and orders (i.e. how large and how far away
the impacts are). The total EF of Company is 11.1 gha.

Rank Path Description Path Value Path Percentage
Order of total
impact
Company V 3.06 gha 1 27.6 %
Electricity production and distribution > Company V 1.09 gha 2 9.80 %
Furniture and miscellaneous manufacturing > 0.49 gha 2 441 %
Company V
4 Forestry > Wood and wood products > Company V 0.47 gha 3 4.27 %
5 Pulp and paper > Company V 0.40 gha 2 3.61%
6 Inorganic chemicals > Company V 0.36 gha 2 3.22%
7 Agriculture > Company V 0.32 gha 2 2.87 %
8 Electricity production and distribution > Electrical 0.21 gha 3 1.90 %
machinery > Company V
9 Legal, consultancy and other business services > 0.21 gha 2 1.89 %
Company V
10 Agriculture > Food and drink > Company V 0.19 gha 3 1.69 %
11 Electrical machinery and equipment > Company V 0.14 gha 2 1.25%
12 \F;ulp and paper > Printing and publishing > Company 0.12 gha 3 1.05 %
13 Recreational services > Company V 0.12 gha 2 1.05%
14 Water supply > Company V 0.12 gha 2 1.04 %
15 Wood and wood products > Company V 0.11 gha 2 0.97 %
16 Membership organisations > Company V 0.10 gha 2 0.94 %
17 Cement, lime and plaster > Company V 0.09 gha 2 0.85 %
18 Forestry > Printing and publishing > Company V 0.09 gha 3 0.83 %
19 Office machinery and computers > Company V 0.09 gha 2 0.80 %
20 Fishing > Food and drink > Company V 0.08 gha 3 0.72 %

All these analyses can be undertaken for othes &anhd types) of the Ecological Footprint (or faher
TBL indicators). In the following we show the resubf an impact breakdown by commodity for the Hoss
Fuel Energy Footprint (Figure 5) and the Nuclearefgg Footprint (Figure 6), a production layer
decomposition of the Built land Footprint (Figurg @nd a structural path analysis of the Forestgtou
(Table 4). Results are explained in the respectmions.
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Fossilfuel energy Footprint {gha)

Recreational services ‘%
Legal, consultancy and other business services %
Foad ranzport j_‘_
wiater supply H
Gas distribution ﬁ

Electricity production and distibution

Furniture and miscellaneous manutacturing

Motor vehicles |

Electrical machinery and equipment
Office machinety and computers

Mechanical machinery and equipment | I
Metal products i
Cement, ime and plaster i
f e —
Paints, varmishes, printing ink etc i
e ———
Inorgaric chemicals | _]
Printing and publishing | )
Pulp and paper | )

‘wood and wood products _i
— i

Food and drink. |

00 01 D2 03 04 05 06 07 0B 09 10 11 12 13 14 15 18 17

Figure 4: Fossil fuel energy Footprint of main commodities bought by Company V in global hectares (gha). All
Footprints are indirect, i.e. embodied in products or services. Main impacts come from electricity, furniture
and paper products.

34%
3.8%
1.8%
1.8%
2.h%

Pulp and paper

Frinting and publizhing

Electricity production and distribution
G az distribution

W ater supply

Computer zervices

Legal, consultancy and other business services

EEEEEESEN

Recreational services

Figure 5: Nuclear energy Footprint of main products and services purchased by Company V in percentages of total
nuclear energy Footprint. About 82% of this Footprint impact comes from the use of electricity by Company
V.
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Built land Footprint {gha)

20
14 Public and other services
1.8 . Buziness services
1.7 Transport and communication
16 [ Hatels. restaurants & distribution
15 . Conztruction
14 Electricity, gas & water
13 E quipmest
12 [ Minerals
11 . Metalz
1.a I:‘ Chemicals
03 . Fuels
s Wwiood & Paper
0.7 D Textiles
ne . Food
05 B Mining
04 B Fisting
0.3 . Foresty
0z / . Aaniculture
0.1
0o ‘//
Layer 1 Layer 2 Layer 3 Layer 4 Layer 5 Layer & Layer 7 Layer 8
Production Layer
Figure 6: Production layer decomposition of the Built land Footprint (1.94 gha) of Company V. The company’s direct

Footprint of 1.45 gha sits in Layer 1; these are direct or on-site land requirement for premises (“Public and

other services” is the umbrella term for the part of the economy to which Company V belongs). Business
service providers (dark purple) contribute most to the indirect built land Footprint of Company V.
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Table 4:

Ran
k

10
11

12

13

14
15
16

17

18

19

20

Results of a Bottomline® structural path analysis of Company V’s total Forest Footprint. The Forest EF
embodied in the supplies from upstream producers is broken down into contributions from commodities

traded through supplying sectors. The list shows path values and orders (i.e. how large and how far away

the impacts are).

Path Description

Forestry > Wood and wood products > Company V
Forestry > Printing and publishing > Company V

Forestry > Wood and wood products > Wood and wood
products > Company V

Forestry > Forestry > Wood and wood products >
Company V

Forestry > Pulp and paper > Company V

Forestry > Wood and wood products > Furniture and
miscellaneous manufacturing > Company V

Forestry > Wood and wood products > Pulp and paper >
Company V

Forestry > Pulp and paper > Printing and publishing >
Company V

Forestry > Recreational services > Company V
Forestry > Forestry > Printing & publishing > Company V

Forestry > Printing and publishing > Printing and
publishing > Company V

Forestry > Wood and wood products > Recreational
services > Company V

Forestry > Legal, consultancy and other business
services > Company V

Forestry > Food and drink > Company V
Forestry > Chemical products > Company V

Forestry > Wood and wood products > Wood and wood
products > Wood and wood products > Company V

Forestry > Furniture and miscellaneous manufacturing >
Company V

Forestry > Forestry > Wood and wood products > Wood
and wood products > Company V

Forestry > Forestry > Forestry > Wood and wood
products > Company V

Forestry > Wood and wood products > Pulp and paper >
Printing and publishing > Company V

Path
Value

0.120 ha
0.024 ha
0.011 ha

0.011 ha

0.008 ha
0.007 ha

0.0030 ha

0.0025 ha

0.0025 ha
0.0021 ha
0.0019 ha

0.0017 ha

0.0014 ha

0.0012 ha
0.0011 ha
0.0010 ha

0.0010 ha

0.0010 ha

0.0009 ha

0.0009 ha

Path
Order

Percenta
gein
total

impact

52.8 %
10.3 %
4.77 %

4.53 %

3.63 %
2.97 %

1.29 %

1.06 %

1.06 %
0.88 %
0.81 %

0.72 %

0.59 %

0.49 %
0.47 %
0.43 %

0.42 %

0.41 %

0.39 %

0.38 %
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5. Conclusions

Numerate Triple Bottom Line accounting at the conypkevel highlights a number of key issues impdrtan
to the sustainable development agenda. Especfally upstream impacts stemming from a web of syppl
chains are taken into account, new insights antuusdgormation for the concept of Industrial Ecgioin
general and corporate decision-making in particcdar be gained. With the approach described irvtbik
we are able to allocate Ecological Footprint logdinf products and services used by a company khasve
the impacts’ location in their respective upstresaupply chains.

The results of such a detailed analysis providealde insights into the causes for Ecological Faot.
Based on the findings, the company in this exangpteow looking into the possibility of reducing isgh
consumption of electricity and fossil fuels. Sonmemgy-saving measures have already been put ie.plac
The business will also look into their use of paped their printing processes (and associated fise o
chemicals). Impacts associated with furniture ammbdv products can be attributed to purchasing and
refurbishing in this particular year and are nkelly to occur on an annual basis. However, if nemcpases
are due, the company will enquire with the supplavout the environmental impacts of their products

Thus, the analytical approach presented in thigiphas proved methodologically robust as well @&fulsn
practical terms. Its strength lies in the simpjiaf operation on the one hand and its comprehensss on
the other hand. At the moment, the input-output @haed is based on a single region (the UK) with t
assumption that imports have been generated withedtic production technology. One possibility to
overcome this limitation is the implementation ohalti-region input-output model as described inriar et
al., (2007) and Wiedmann et al. (2007a and 2007b).

International corporate reporting approaches swchlrae Global Reporting Initiative’ and ‘The Equato
Principles’ are rapidly gaining headway and havdespread support through many globalised companies
and national governments. However they are cugreribntated to a ‘within the factory fence’ apprba

but do acknowledge a number of second order issugsas the origin of water and energy, and sogieehi
order effects, particularly the labour practicesduso supply intermediate inputs to production.t Baithe
harmonisation process will require the developr@indicator datasets that match the requiremehfts o
these initiatives, as well as collaborating in tlevelopment of international software tools thaitde the
fluent use of whole economy accounting without latarres. The approach and tool presented in th@dystu
contributes to this goal.

Whatever method is used to calculate the Ecolodtoaltprint of an organisation it is important tocoal
double-counting along supply chains or life cyclBsis is not least because there are significaptications
on the practices of carbon trading and carbon tiffige(see also Lenzen, submitted).
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