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Executive Summary and Key Findings

This report provides a triple bottom line analysis of the operations of WWEF-UK's Panda House
headquarters, including a quantification of the associated annual Ecological Footprint, carbon
footprint, climate footprint and other economic, social and environmental indicators.

For carbon, the analysis undertaken is consistent with the Greenhouse Gas Protocol, established by
the World Business Council for Sustainable Development. Under the GHG Protocol, Scope 1
includes direct emissions for an organisation, Scope 2 includes emissions from power generation
(electricity) and Scope 3 includes the remaining indirect emissions in the supply chain triggered by
an organisation’s expenditure. This study has provided a boundary free analysis of all these levels
ensuring that the results are comprehensive, comparable and complete. This process has been
undertaken for all the indicators.

The key findings being:

e In terms of environmental impacts, the majority appear in Scope 3 (about 97% for the carbon
footprint for example, and 95% for the Ecological Footprint), i.e. indirect impacts along the
supply chain. Direct emissions are extremely low reflecting good in-house management of
energy. Scope 2 emissions are also extremely low relating to the fact that electricity
consumption is low and obtained from sustainable sources.

e WWEF-UK will always spend the funds obtained through donations and other sources on their
mission. Therefore, while the total impact is obviously important, it is more important that the
impact per £ spent is as low as possible, reflecting sound environmental purchasing choices.
This indicator of environmental intensity should be considered over time as a clear guideline of
improvement within WWE-UK.

e WWF-UK's carbon footprint is considerably lower per £ spent when compared with the charity
sector. In other words, the decisions made on how to spend WWE-UK's funds deliver a lower
impact than the average for this sector. In terms of energy use, WWE-UK uses 68% less than the
sector average. This is reflected in lower carbon dioxide emissions (also 68% lower). The total
Ecological Footprint is 82% lower than the sector average. In terms of health related pollutants
such as benzene, VOCs and particulate matter, the impact of WWEF-UK is considerably lower.

e Of the total greenhouse gases for 2007, 43% of the 1,968 tonnes can be attributed to
organisations funded by WWEF-UK to carry out work that delivers their mission. The remainder
occurs in activities to deliver this mission, such as production of promotional and campaign
material etc. This demonstrates a need to engage with both project partners and suppliers.

¢ If the analysis had been limited to the carbon footprint alone no increase in the particular areas
related to the use of paper and forest resources would have been noticed. Only by monitoring a
wider range of TBL impact categories — 30 in this study — has it been possible to pick up a sharp
increase in the indicators 'paper products', 'forest footprint', and 'volatile organic compounds'
between 2005 and 2007, due to an steep increase in WWE-UK's expenditure on 'printing and
publishing'.
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e WWEF-UK's relative performance in economic and social areas is less good than the sector
average. It generates less profits, pays less wages and salaries and employs less people per £
than other "Membership organisations"; thereby reflecting the special nature of the
organisation.

e There is a need for WWEF-UK to adopt a strategic level sustainable procurement strategy. The
final recommendations of this study outline the stages that WWEF-UK need to go through to
ensure low environmental impact through the supply chain.
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Introduction

WWF-UK's commitment

This report was commissioned to inform WWEF-UK's strategic objective 'Changing the way we
live'. As a follow up to the WWF internal footprint report completed in 2005, we are now working
with Waverley Borough Council to explore how best to support staff in taking action to reduce the
Footprint of both organisations and this report will be used as a baseline for this project, and also
inform the wider work of the Sustainable Consumption team.

Scope of this report

This report provides a triple bottom line analysis of the operations of WWF-UK's Panda House
headquarters, including a quantification of the associated annual Ecological Footprint, carbon
footprint, climate footprint and other economic, social and environmental indicators. The analysis
refers to WWEF-UK's financial year 2006/07 (FY2007) which spans from 1 July 2006 to 30 June 2007.
For comparison, some results are also shown for the financial year 2004/2005 (FY2005, 1 July 2004
to 30 June 2005) for which an analysis was carried out in parallel.

"Triple bottom line" is a term originally coined by John Elkington! in 1994 to describe corporations
moving beyond reporting only their financial "bottom line", to assessing and reporting on the three
spheres of sustainability: economic, social and environmental. TBL can be viewed as a reporting
device (e.g. information presented in annual reports) and/or an approach to improving decision-
making and the fundamental functioning of organisations (e.g. the provision of tools and
frameworks for considering the economic, environmental and social implications of decisions,
products, operations, future plans, etc).

TBL provides a framework for measuring and reporting an organisation's performance against
economic, social and environmental benchmarks. Reporting on the triple bottom line makes
transparent the organisation’s decisions that explicitly take into consideration impacts on the
environment and on people, as well as on financial capital. It has been recognised that managing
sustainability performance and successfully integrating social, environmental and economic
objectives in proactive operational strategies go hand-in-hand with the competitiveness of a
business (Schaltegger et al. 2006; Schaltegger and Wagner 2006).

Thirty TBL indicators were chosen from more than 100 possible triple bottom line indicators
available to CenSA so as to represent major environmental impact and resource use issues as well
as some economic performance. The indicators 'Employment' can be seen as a social indicator

! His book “Cannibals with Forks: The Triple Bottom Line of 215 Century Business” (Elkington 1997) introduced the
concept of the Triple Bottom Line to a wider audience, asking whether capitalism itself was sustainable and looking at
the ways in which TBL thinking would transform (financial) accounting.
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showing WWEF-UK's contribution to job creation through its activities. Table 13 in the Appendix
provides details for each of the thirty indicators chosen in this study.?

Results

Overview of TBL impacts

In this section the total impact for each TBL indicator is presented. 'Total' in this context means
that the reported value includes both 'direct' and 'indirect' impacts:

e Direct impacts are those occurring within an organisation through all the activities that it
directly controls and all the assets that it directly owns. In other words, the impacts occur 'on-
site’ or 'in-house’, i.e. direct emissions from heating premises or driving vehicles, but also direct
employment and payments to own staff.

¢ Indirect impacts are those generated by an organisation's suppliers or partners. For every £
spent by the organisation on any good or service provided by someone from outside the
organisation, there are associated impacts. These can be emissions embodied in goods such as
office equipment or services such as electricity or legal advice. Or jobs and income created
somewhere in the supply chain.

It is important to be aware of double-counting along supply chains or life cycles. Direct impacts of
one agent are indirect impacts of another and vice versa. For example, if a power plant operator
reports its emissions as direct (on-site) emissions and purchasers of electricity (such as WWEF-UK)
report them as indirect emissions, then they are double counted. In this report, the full direct and
indirect impacts are presented in order to show the full scale of TBL impacts. However, one has to
bear in mind that WWEF-UK cannot be held responsible for all of these impacts alone and that some
of the indirect impacts might be reported by other organisations.® For more details see also
'Requirements' in the Methodology section.

2 Note that we chose to include the category 'Nuclear Energy Footprint' in the list. Although the global network of
Footprint practitioners has come to the conclusion that this category is not to be included as part of a standardised EF
methodology (Kitzes and et al. 2007), we show it as a separate piece of information that gives some indication of
WWE's use of electricity. All other EF categories follow the GFN standards (see www.footprintstandards.org).

3 The correct way of dealing with this issue is to apply the concept of shared responsibility and split the emissions
between agents of a supply chain (Lenzen et al. 2007; Wiedmann and Lenzen 2006). This is not least because there are
significant implications on carbon trading and carbon offsetting when accounting for the carbon footprint. If carbon
emissions were to be traded or offset, a shared responsibility approach needs to be applied.
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Table 1 below shows the total impact for all 30 TBL indicators and Figure 1 illustrates the
proportions of direct versus indirect impact. The ranges of uncertainty are based on a Monte-Carlo
analysis and give an indication of the possible variation through uncertainty in input data.

Main findings for the Financial Year 2007 are:

WWE-UK's operations lead to a total compensation of employees of £13.1m. 60% of this (£7.9 m)
is paid directly by WWEF-UK to its own employees whereas the rest (£5.2m) is paid by partners
of WWE-UK to pay for their own staff.

WWE-UK helps to create £3.1m of profit (gross operating surplus) in other organisations. As a
non-profit organisation WWF-UK has no 'on-site' (direct) profits on its own.

For each person that WWE-UK employs in-house, it helps to create about one other job in other
organisations. The indicator 'TEmployment' can be seen as a 'job footprint': of the total of 478 full
time equivalents (FTE), 243 FTE are located in Panda House (51% direct impact) and 235 FTE
are sustained elsewhere in the UK economy (49% indirect impact).

Panda House activities trigger a release of about 1,968 tonnes of greenhouse gas emissions, most
of which is carbon dioxide. Only around 3% (54 t CO2-e) of this amount is generated on-site
(direct emissions from the building); the vast majority (97%) is embodied in goods and services
bought or paid for by WWEF-UK!

This low proportion of only a few percent of direct impact can be observed in most energy
related indictors (see Figure 1). For most of the other indicators, WWF-UK has no on-site
impacts at all, i.e. 100% of the TBL impact is generated by other agents that provide goods and
services for WWE-UK.

The total Ecological Footprint of WWE-UK is 703 global hectares (gha). 63% of this is due to the
fossil fuel energy Footprint (484 gha). Only 4.5% of the total EF occurs on-site, i.e. directly at
Panda House.

Some of the other environmental impacts indirectly caused by WWF-UK are: 16 tonnes of air
pollutants (SOz2, NOx and NHs), 200 tonnes of total paper use, over 300 kg of pesticide use and
over 200 kg of lead emissions.
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Table 1:  Total (direct + indirect) impact of TBL indicators for Panda House, FY2007

Impact of Panda

Indicator House FY2007
Compensation of employees 13.1
Profits {Gross operating surplus) 3.13
Emplowvrment 478
Material Flow 1,195
Energy consumpkion 830
Ecological Footprink 703
Greenhouse gases 1,968
Air pollukants 16.3
Fossil fuel energy Footprink 447
Muclear energy Fookprink 227
Crop land Footprink 19.9
Pasture Fookprink 6.7
Built land Fookprink 133
Sea Fookprink 9.3
Farest Fookprint 64.3
Carbon dioxide, CO2 1,861
Methane, CH4 2,193
Mitrous oxide, M20 198
Sulphur dioxide, 302 3.4
Mitrogen Oxides, MO 4.3
armmonia, MH3 0.5
Particulate matker 293
Carbon monoxide 5.0
Yolatile organic compounds 2.9
Benzene 19.8
Matural gas use 2,954
Paper products 197
Pesticides 311
Cadrniurn 16.3
Lead 226
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Figure 1: Percentage of direct (on-site) versus indirect (embodied) impacts of TBL indicators,
FY2007

Table 2 and Figure 2 below compare the results for FY2007 with those from FY2005. Almost all
impacts have increased which can be attributed to an absolute growth of expenditure* of WWF-UK
in this period. The only indicator that shows a decline is employment: In 2005, 331 people were
based at Panda House (giving a full time equivalent of 289.02) whereas in 2007 this number
dropped to 282 (FTE of 242.71).

* Expenditure data was corrected for inflation.



CenSA Research Report 09-02

Table 2:  Comparison of TBL impacts from Panda House in 2005 and 2007 (financial years)

Impact of Impact of % Change
Indicatar Panda House Panda House Lnit from FYZ005
FY2005 FYZ007 to FYZ007

Compensation of employvees 11.96 13.14 £million 10%a
Gross operating surplus 2.80 3.13 £million 12%p
Employment 484 478 Emnp-t -1%p
Material Flow 797 1,195 k 50%n
Energy consurnplion T03 830 koe 18%o
Ecological Footprink bd2 T03 gha 10%p
Greenhouse gases 1,790 1,968 b C02-e 10%%
air pollukants 12.1 16.3 k 35%
Fossil Fuel energy Footprint 418 447 gha T%

Muclear energy Fookprink 20.5 227 aha 11%p
Crop land Fookprint 16.3 19.9 gha 22%
Pasture Footprink 5.9 bB.7 aha 22%g
Built: land Footprink 128 133 gha 4%

Sea Footprink 8.3 9.3 aha 12%p
Foresk Fookprink 26.1 64.3 gha 146%0
Carbon dioxide, COZ 1,702 1,861 k 9o

Methane, CH4 1,839 2,193 kg 19%
Mitrous oxide, M20 159 198 ko 24%
Sulphur dioxide, 502 2.56 3.36 k 31%
Mitrogen Crides, MO 3.3 4.3 L 31%
Arnmonia, MH3 0.38 0.50 k 34%
Particulate matker 233 293 ko 25%
Carbon monoxide 4.09 4.98 k 220,
Yolatile organic compounds 1.50 2.85 k 0%
Benzene 149 19.8 kg 33%
Matural Gas 2,361 2,954 relby 25%0
Paper products 63 197 k 211%
Pesticides 256 311 kg 22%0
Cadrniurm 11.6 16.3 kg 40%g
Lead 163 226 kg 39%0
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Figure 2: Percentage change of TBL impacts from 2005 to 2007 (financial years)

The total expenditure at Panda House in real terms was £35.1m in the financial year 2005 and
£44.7m in 2007. In order to make the calculated impacts comparable the 2007 expenditure was
corrected for inflation to 2005 prices, resulting in £42.9m, an increase of 23% compared to 2005.
This increase in absolute expenditure explains well the increases in TBL impacts as shown in Table
2 and Figure 2. More then half (16 out of 30) are below 23%, most below 40%. However, three
indicators in particular show much higher increases: Forest Footprint (+146%), Volatile organic
compounds (+90%) and Paper products (+211%). As we will demonstrate in the supply chain
section below, all these three increases are caused by a sharp increase in expenditure on "printing
and publishing'. The total spent in this category rose by almost a factor of ten, mainly due to a
massive increase in expenditure on 'media’ and 'printing’, see Table 3. Spending more on printing
and publishing triggers impacts higher up in the supply chain. This is why there is such a
noticeable increase in some TBL indicators that are closely related to the printing and publishing
industry, such as the use of paper and forestry resources or the release of volatile chemicals from
the printing process.
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Table 3:  Change of WWF-UK's expenditure on 'printing and publishing' between 2005 and

2007
Costs for printing and publishing FY2005 FY2007 egpt]::gii:?e
ARCHIVE, STORAGE & BOOKS £ 46,823 £ 45,325 -3%
DESIGN COSTS £ 78,896 £ 393,130 398%
MEDIA £ 49,412 £ 2,837,037 5642%
PHOTOCOPIER EXPENSES £ 24,013 £ 15,850 -34%
PRINTING £ 121,693 £ 1,044,262 758%
PUBLICATIONS £ 81,396 £ - -100%
Total £ 402,233 £ 4,335,603 978%

Breakdown by commodity group

The tables and charts below provide a breakdown of WWF-UK's TBL indicators in 2007 by
'‘commodity group', i.e. by broad expenditure categories. In essence, this is a translation of
expenditure on every good or service into an economic, social or environmental impact indicator.
Generally, the more is spent the higher the impact becomes, as showed the increase from the year
2005 to 2007. However, different goods and services have different impacts per £ spent and this
also varies across different indicators.
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Table 4:

WWE-UK's direct and indirect compensation of employees (wages and salaries) by
commodity group

Rank Commodity

T s R S R S R

LRI S T T S R S T ot T o T o T o T o B L R e e e
L o e o L. N o I e B ¥ S o B! I R o [ R 7S R

Panda House {on-site)

Project grants (consulking & campaigning)

Project grants (conseryation)
Media (publishing)
Consultancy

Prinking

Post and telecommunications
Emplovers national insurance
Education

Agency fees

Compukter services

Design cosks

Employers pension contribukions
Staff recruitment

FulFilment

Research and development
Legal & professional expenses
Real estate activities

Ewents

Insurance

Renting of machinery ekc
Hotels and restaurants

Meetings, seminars & conferences

Banking and finance
Railway transpork

Depreciation (consulting & campaigning)

Advertising
Wholesale distribution
Exhibitions & venues
Marketing

Al other commodities
Total

Total Impact of
Panda House FYZ2007

7,90

1.66

1.47

0.47

0.31

0.17

0.1z
0.094
0,095
0,092
0,056
0,066
0,065
0.043
0.039
0.035
0.032
0.0z5
0.0z6
0.0z6
0.0z25
0.0z
0.0z22
0.015
0.017
0.017
0.014
0,013
0.013
0.012
0.111

13.1

Unit

Emillion
Emillion
Emillion
£million
£million
£million
£million
£million
£million
£million
Emillion
Emillion
£million
£million
£million
£million
£million
£million
£million
Emillion
Emillion
£million
£million
£million
£million
£million
£million
£million
Emillion
Emillion
£million
£million

%o of total

B0, 1%
12.6%
11.2%
3.6%
2.4%
1.3%
0.85%
0. 75%:
0.72%
0.70%
0.65%
0.50%
0.49%:
0.33%
0.29%
0. 29%
0. 24%,
0.21%
0.20%
0. 20%

0.
A7
A7

o,

o oooooo

19%

13%:
13%:
135%,
10%:
10%
10%:

0.09%
0.8%
100%

Table 4 shows the salaries and wages ("compensation of employees") that are directly and
indirectly paid by WWF-UK. Panda House paid a total of £7.9m to their own employees. This is
only 60% of the total impact though as WWF-UK also paid for services and goods outside of Panda
House. It indirectly helped to pay another £5.2m in salaries and wages in other organisations.
Table 4 provides the breakdown: most of this indirect pay is through project grants followed by

expenses for media, consultancy and printing purposes.

Just as contributing to the compensation of employees, WWF-UK also creates employment in other
organisations when sponsoring them or buying goods and services from them. Table 5 lists these
contributions. In FY2007, Panda House employed 282 people, equivalent of a full time
employment of 242.7 FTE. Almost the same number of jobs (234 FTE) is created outside of WWE-
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UK, most notably through project grants for conservation, consulting and campaigning. More jobs

are created indirectly in other sectors, mostly service industries.

Table 5:

WWE-UK's direct and indirect contribution to employment by commodity group

(in full time equivalents)

Rank Commodity

= o I R R S R

[ T T (S T ot Y (e R (ot e A (ot N % R % T O e e e T e T e e B
L o LI L B e e LY o Y N A 3 N R T Y o

Panda House {on-site)
Project grants (conservation)

Praject grants (consulking & campaigning)

Media {publishing)

Consulbancy

Prinking

Post and telecommunications
Education

Employers national insurance
agency fees

Compukter services

Employers pension contribukions
Design cosks

Staff recruitment

FulFilment

Research and development
Hotels and restaurants

Legal & professional expenses
Real estate activities

Ewvents

Insurance

Renting of machinery ekc
Meetings, seminars & conferences
Wholesale diskribution

Mator vehicle distribution and repair
Banking and finance

Depreciation (consulking & campaigning)
Exhibitions & venues

Advertising

Marketing

Al other commodities

Total

Total Impact of

Panda House FYZ2007
2427
=
7l.4
17.4
13.4
.41
4.74
4,36
4,31
3,95
3.69
2,83
241
1.86
1.66
1.65
1.44
1.36
1.28
1.13
1.12
1.08
0,94
0.83
0,79
0.76
0.7z
0.66
0.5a
0.49
5.1
4777

Unit

FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE
FTE

%o of total

50.8%
15.9%
15.0%
3.6%
2.8%
1.5%
1.0%:
0,9%
0,9%
0,5%
0.5%
0.6%
0.5%
0.4%
0.3%
0.3%
0.3%
0.3%
0,3%
0.2%
0.2%
0,2%
0,2%
0.2%
0.2%
0.2%
0.2%
0.1%
0.1%
0.1%
1.1%
100%a

In FY2007, Panda House had a total Ecological Footprint of 703 gha. Only 4.5% of this impact is
caused directly by WWE-UK through the burning of natural gas (32 gha on-site EF). Most of the
Ecological Footprint is embodied in activities for conservation projects (161 gha or 23%), other
projects (151 gha or 22%) and publishing (media) activities (105 gha or 15%). Air transport creates
about the same EF as heating Panda House (32 gha or 4.5%) whereas railway transport contributes
just over 8 gha (1.2%) to the total EF. Further details are listed in Table 6 below. Thanks to WWEF-
UK purchasing electricity generated from renewable resources the EF of electricity is very small
(6.7 gha) and contributes only 1% to the total. However, it is not zero as even electricity from green
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sources requires some upstream production inputs (e.g. wind turbine manufacturing, built-up area

for hydro dams, etc.) which have an Ecological Footprint attached to them. The EF results are also
depicted in Figure 3.

Table 6:

Rank Commodity

LV R R B = U ) I LTI o

[N o T I S N ST T L T N Y % B N T T
L Y 1 I . B S B i e LY D s S [ Ry B O I L I

WWE-UK's direct and indirect Ecological Footprint by commodity group

Total Impact of
Panda House FY2007

Projeck grants (conservation) 160.9
Projeck grants {consulting £ campaigning) 151.4
Media (publishing) 104.9
Prinkting 38.6
Panda House {on-site) 31.8
Air transpork 3l.6
Consultancy 28.5
Design cosks 14.5
Emplovers national insurance 10.2
Post and kelecommunications 10.2
Education 8.95
Agency fees 8.37
Roailway transport 3,34
Hokels and restaurants 7.98
Emplovers pension conkribukions 6,73
Electricity production and distribukion 6,71
Pulp and paper 5.83
Office machinery and computers 5.77
Camputer services 4,55
Skaff recruitment 3.95
FulFilrent 3.53
Furniture and misc, manufackuring 3.52
Leqal & professional expenses 2.88
Insurance 2.66
Events 2.39
Meetings, seminars & conferences 1.98
Depreciation (consulting & campaigning) 1.53
Exhibitions & wenues 1.41
Advertising 1.23
Marketing 1.05
All other commodities 3.6
Total 703

Unit

gha
gha
aha
gha
gha
gha
gha
gha
gha
aha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
aha
gha
gha
gha
gha
gha
gha
aha
gha
gha

% of total

£2.9%
Z1.5%
14.9%
5.5%
4.5%
4,5%
4.0%
2.1%
1.5%
1.5%
1.3%
1.2%
1.2%
1.1%
1.0%
1.0%
0.5%
0,5%
0.7%
0.6%
0.5%
0.5%
0.4%
0.4%
0,3%
0,3%
0.2%
0.2%
0.2%
0.1%
4.5%
100%
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Project grants (consulting & Media (publishing) Panda House (on-site) Air t;a;}zport
campaigning) 14.9% o 4.5% ’
21.5% Printing Consultancy

5.5% 4.0% Design costs
2.1%

Employers national
insurance
1.5%

Post and
telecommunications
1.5%

Education
1.3%

Agency fees

1.29 .
Project grants % Railway transport
(conservation) 1.2%
22.9% Hotels and restaurants
ici i : 0
All other commodities EIectrlc:jt}/ tp.rg dtgctlon and Employers pension 11%
10.5% strioution contributions
' 1.0% 1.0%

Figure 3: Ecological Footprint of Panda House by commodity group, FY2007

A breakdown of the total climate footprint of Panda House, i.e. all direct plus indirect emissions of
greenhouse gases provides a similar picture to the Ecological Footprint. This is not surprising as
the EF is dominated by the 'Fossil Fuel Energy Footprint' component which is directly proportional
to carbon dioxide emissions (which is also the dominating greenhouse gas, see Table 1). Table 7
shows details of the climate footprint breakdown. Air transport contributes here 8.2% to the total
climate footprint (161 t COz-e) and comes on fourth place. Direct (on-site) emissions from Panda
House play a minor role with 2.7% of the total climate footprint (54 t CO:z-e).
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Table 72 WWEF-UK's direct and indirect greenhouse gas emissions (climate footprint) by
commodity group

Total Impack of

Rank Commodity panda House FY2007 Unit %o of total
1 Project grants {conservation) 59,9 b COz-e 26.9%:
Z  Project grants (consulking 8 campaigning) 320.6 b COzZ-e 16.3%:
3 Media (publishing) 297.8 b COz2-2 15.1%:
4 Air transpork 161.4 EiZO02-2 8.2%
= Prinking 1096 ECOz2-2 S.6%
& Consultancy &0,z ECOz2-e 3 1%
7 Panda House {on-sike) 53.9 b COz-e 2.7%
g Design costs 41.3 ECOz2-e 2.1%
9 Post and telecommunications 336 L COZ-e 2.0%
10 Emplovers national insurance 4.4 L COZ-e 1.7%
11 Education 23.2 ECOz2-2 1.2%
12  Employers pension conkributions 22,6 b COZ-e 1.1%:
13 Office machinery and computers 21.0 b COz-e 1.1%:
14  Electricity production and distribution 20.3 b COzZ-e 1.0%
15  Agency fees 17.7 ECO2-2 0,9%
16 Compuker services 16.2 EiZ02-e 0.5%
17  Pulp and paper 16,1 L OOz 0.8%
15 Railway transport 14.4 ECOz2-e 0,7%
12 Renting of machinery et 11.5 b COz-e 0.6%:

20 Furpiture and miscellaneous manufacturing 11.4 b COzZ-e 0.6%
21 Insurance 8.9 EiZ02-2 0.5%
22 Staff recruitment 3.4 L COZ-e 0.4%
23 Fulfilment 752 ECOz2-2 0,4%
24 Leqgal & professional expenses 6.1 b COZ-e 0,3%
23 Ewvents 5.1 ECOz2-e 0,3%
26 Exhibitions & venues 4.6 L COZ-e 0.2%
27 Meetings, seminars & conferences 4,2 ECO2-2 0.2%
28  Depreciation {consulting & campaigning) 3.2 L COZ-e 0.2%
29 Archive & storage 3.0 ECOz2-2 0,2%
30 Adverkising 26 ECOz2-e 0,1%

Al other commodities 9z.4 L COZ-e 4. 7%

Total 1,968 ECOZ-e 100%

Breakdown by production layer

The impacts that are embodied in the goods and services bought by WWEF-UK are created by other
agents in the economy, other organisations and businesses that "supply" WWF-UK with products.
Some of the embodied impacts come from the direct suppliers to WWEF-UK, some come from
higher up in the supply chain. The contribution of each 'layer' of suppliers can be determined with
a 'production layer decomposition' and the results of such an analysis is shown in the following
charts. 'Layer 1' is Panda House itself, i.e. impacts that occur "on site", like direct employment or
direct emissions from heating the building etc. These direct, on-site impacts appear on the left side
of the diagrams. The whole rest of the economy is represented by 18 broad categories, ranging
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from 'Agriculture’ through to Personal services®. Their contributions to indirect embodied impacts
are shown in Layers 2 to 8.

Employment (emp-¥)
480 . Personal services
440 B Business services
I:‘ Tranzport and communication
400 . Hotels and restaurants & “Wholesale & retail rade
360 . Construction
I:‘ Electrcity, gas & water
320 Equipment
280 I:‘ inerals
. Metals
240 [ Chemicals
Fuels
200 u
] wood & Paper
160 [ Testiles
Food
120 -
. Mining
80 B Fisting
Forestr
40 B Foresty
. Agriculture
i
Laper 1 Layer 2 Laper 3 Layer 4 Layer & Laper B Layer 7 Layer 8
Production Layer

Figure 4: Employment creation by Panda House operations by production layer, in FTE
(WWF-UK as part of the sector 'Membership Organisations' falls under the category
'Personal services'. Layer 1 = on-site impacts from Panda House; Layer 2 and higher =
indirect impacts from suppliers)

Figure 4 shows WWE-UK's "job footprint" by production layer. In 2007 Panda House employed 242
people (FTE). This is shown in Layer 1. Through its operations, WWEF-UK helps to maintain
another 181 FTE with its direct suppliers, of which 92 are in Business services, 66 in other Personal
services, 20 in the Wood & paper sector and 8 in other sectors. Another 50 jobs (FTE) are created in
businesses that supply the suppliers of WWEF-UK (Layer 3 and higher), adding up to a total "job
footprint" of 478 FTE. In summary it can be said that Panda House supports to employment of
about as many people in other parts of the economy as it employs directly in-house.

Figure 5 shows a decomposition of WWF-UK's Ecological Footprint. Panda House itself (Layer 1)
only contributes a very small on-site Footprint of 32 gha or 4.5% of the total. In Layer 2 — the direct
suppliers to WWEF-UK - organisations from the sectors Business services, Transport &
communication and Wood & paper. The EF from direct electricity suppliers is close to zero as

5 WWE-UK is classified under the category 'Personal services'. We have summarised the following sectors under this
category: Public administration and defence, Education, Health and social work, Sewage and refuse services,
Membership organisations (to which WWEF-UK belongs), Recreational services, Other service activities and Private
households with employed persons.
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WWE-UK purchases electricity from renewable energy sources. Interestingly however, the
contribution from other electricity suppliers rises quickly further away from WWEF-UK. This is
because the goods and services that WWE-UK buys do require electrical power at some stage of
their production and it is not in the hands of WWEF-UK or its direct electricity supplier to control
these inputs. Examples are the use of electricity from coal-fired power stations for the production
of steel for wind turbines that are used to generate the power for Panda House.

In Layer 3 and higher all economic sectors add more to the Ecological Footprint and other players
enter the picture, e.g. Agriculture, Forestry and Chemicals. The impact from those last three sectors
can mainly be attributed to WWEF-UK's expenditure on printing and publishing. The total EF of 703
global hectares is approximately reached in Layer 5, underlining the fact that impacts can occur
"far away" from the organisation that triggers them in the first place.

Ecological Footprint (gha)

700 . Perzonal services

B EBusiness services

["] Transpart and communication

600 [T Hatels and restaurants & Wholesale & retail trade

B Construction

500 Electricity. gas & water
Equiprment

|:| Minerals

. Metals

. Chemicalz

. Fuels

|:| whood & Paper

D Textiles

. Food

. ining

B Fishing

B Forestiy

B Agiculue

400

300

200

100

Laper 1 Layer 2 Laper 3 Layer 4 Layer B Laper B Layer 7 Layer 8
Production Layer

Figure 5: Ecological Footprint of Panda House by production layer

The climate footprint, i.e. total direct and indirect greenhouse gas emissions, shows a similar
production layer composition as the Ecological Footprint, see Figure 6. When looking at the right
end of the graph, the top five contributing sector groups to the total climate footprint can be
identified as (in descending order): Transport & communication, Wood & paper, Personal services,
Electricity and Chemicals. Again, more than half of the climate footprint originates from Layer 3 or
higher — WWEF-UK itself contributes less than 3% to the total of 1,970 t COz-e and its direct
suppliers (Layer 2) only around 37% (730 t CO2-e)!
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Figure 6:

Climate footprint of Panda House by production layer

Finally, a decomposition of the material flows indicator provides an interesting picture (Figure 7).
This indicator shows the amount of materials in terms of physical quantities of products from the
primary (raw materials) and secondary (manufactured goods) sector of the economy. Naturally,
services sectors (tertiary) don't play a role here as they don't produce any physical output. WWE-
UK itself doesn't either, so the on-site impact (Layer 1) is zero. In Layer 2 only 'Wood & paper’
appears which represents the amount of paper directly supplied to Panda House, mainly for the
purpose of photocopying and printing. In Layer 3 more sectors contribute to the total material
flow, most notably Mining, Food, Mineral, Chemicals and Wood & paper again. Most of these
material flows can be attributed to the indirect requirements of conservation and other projects
funded by WWEF-UK. At Layer 3 still only half of the total material flows are accounted for, the

second half occurs higher up in the production / supply chain.
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Material flow (t)
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Figure 7: Indirect material flows induced by Panda House operations by production layer

Supply chain analysis

The results shown above can be further disaggregated and analysed by using a technique called
Structural Path Analysis. In the following we briefly explain how this is done.

All sectors in an economy trade with each other and thus are interlinked through an immense and
finely woven web of financial and physical transactions. This highly complex structure is best
depicted as an ever-expanding "tree of interdependence" that starts at a particular economic entity,
and stretches across upstream production processes — or 'layers' — containing sectors at different
production stages linked together by supply chains.

Individual supply chains can be seen as 'paths' leading through the web of suppliers and recipients
of transactions. The following picture shows a simplified example: A family that wants to make a
train journey requires a service, e.g. the purchase of a train ticket. The train company requires a
product, the train, in order to provide the service. The train itself requires steel — amongst many
other things — and the steel manufacturer would have bought iron ore which would have required
land for mining in the first place.
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Land for

& Iron ore for steel 3

Steel for train

FRlclels| [FRlclels| [FIRlc[els| [FRle[els| |[FIRg[els 2
Train for train journey
Food | Resources | Goods | Energy | Services 1
/Trainjou;ey for family
Family 0

Figure 8: Depiction of one particular structural path (supply chain) leading through layers of
economic transactions

A particular impact — e.g. CO2 emissions — associated with a good or a service cascades from
primary industries producing raw materials, via secondary (manufacturing) industries into the
sector or company that delivers the final product to the consumer.

It is mathematically possible to 'trace' this impact through the various stages of production
processes. This is because all financial transactions in an economy are described in the input-
output tables which are part of the national economic accounts compiled by many countries.

The analytical method used for the quantification of supply chain impacts is called Structural Path
Analysis (or SPA) and was introduced into economics and regional science in 1984. SPA allocates
(environmental) impacts to individual transactions between sectors in the entire upstream supply
chain. It "unravels" an organisation's impacts into single contributing supply paths. It gives
extensive detail of the impact of a sector's or company's activities. It allows investigating the
location of impacts within the supply chain. In the case of a company, the control over the input
procurement process then provides the possibility of substituting impact-intensive suppliers with
more sustainable suppliers.

A structural path (or supply chain) analysis is particularly helpful if one is interested in one
particular 'hot spot' of an impact and wants to know more about the origin of this impact. In the
first section we have seen that WWF-UK increased its expenditure on printing and publishing by
almost a factor of ten between 2005 and 2007 and that this results in significant increases in the
indicators Forest Footprint, Volatile organic compounds and Paper products. We will now use
SPA of these indicators to investigate the links to expenditure on printing and publishing.

The following tables show that printing and publishing (P&P) commissioned by WWF-UK is
responsible for the single biggest impact in the use of paper products (60% of total impact, Table
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8), the release of volatile organic compounds® (32%, Table 9) and the Forest Footprint (44%, Table
10). The funding of conservation projects as well as expenditure on consultancy and other business

services also contribute indirectly to the use of paper products, forest resources and the release of
volatile organic compounds. Some of the paths in the tables below are of fourth or fifth order,
indicating that impacts can occur high up in the supply chain.

Table 8:

('P&P" stands for "printing and publishing’).

Rank Path Description

—_
—_ o M0 A R W N e

Paper products = P&P > Panda House 07

Paper products = Panda House 07

Paper producks = Paper products = P&P = Panda House 07

Paper products = P&F = P&P > Panda House 07

Paper products = Consultancy | business services = Panda House 07

Paper products = Conservation projects = Panda House 07

Paper products = P&P > Consultancy | busingss services » Panda House 07

Paper products = P&P > Conservation projects = Panda House 07

Paper products = Insurance and pension funds = Panda House 07

Paper products = Paper products = Panda House 07

Paper products = Paper products = Paper products = P&P = Panda House 07

Paper products = Paper products = P&P = P&P > Panda House 07

Paper products = Paper products = Consulkancy [ business services = Panda House 07
Paper products = Business services > Consultancy [ business services > Panda House 07
Paper products = P&P = P&P > P&P = Panda House 07

Paper products = P&P = Insurance and pension funds > Panda House 07

Paper products = Food and drink = Conservation projects = Panda House 07

Paper products = Paper products = Conservation projects > Panda House 07

Paper products = Conservation projects = Conservation projects = Panda House 07
Paper products = Paper products = P&P = Consultancy [ business services > Panda House 07

Path
¥alue

115,97
14.26
11.80
9.30
9,25
5.48
3.85
1.94
1.48
1.41
1.17
0.9z
0,92
0.91
0.73
0,71
0.56
0.54
0.52
0,38

Unit

T T T T T T T T T T T T T T T T T T oo

Path
Order

()

nn & & & £ 0 & & 0O W W S B W W BB

Use of paper products in the supply chains of Panda House (structural path analysis)

%% of total
impack
G0, 30%

T.23%
5.95%
4.71%
4, 69%:
2.78%
1.95%,
0.99%,
0.75%:
0.72%
0.59%
0.47%:
0.47%:
0.46%:
0.37%
0,36%:
0,25%:
0.28%
0.26%
0,19%:

¢ Volatile organic compounds (VOC) are a mix of volatile chemicals such as aerosols or solvents used in various
industrial processes, e.g. printing. Often, they are released into the atmosphere after use where they can have a
lifespan of days to months. They are classified as air pollutants because they contribute to the photochemical creation
of ozone ("summer smog").
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Table 9:

analysis) (P&P' stands for "printing and publishing').

Rank Path Description

—_
—_ o M0 A R W N e

P&P = Panda House 07

Consultancy | business services > Panda House 07

Paper products = P&P > Panda House 07

Forestry = P&P > Panda House 07

P&P = P&P = Panda House 07

Caonservation projects > Panda House 07

Food and drink = Conservation projects = Panda House 07

Makor wehicle distribution and repair = Panda House 07

Paints, varnishes, printing ink etc = P&F > Panda House 07

P&P = Consultancy [ business services > Panda House 07

Food and drink = Consultancy | business services = Panda House 07

Petrol = Consultancy | business services = Panda House 07

Mokor wehicle distribution and repair = Consultancy [ business services > Panda House 07
P&P = Conservation projects = Panda House 07

Furniture and misc. manufacturing > Consulkancy | business services = Panda House 07
Furniture and misc, manufacturing > Conservation projects = Panda House 07

il and gas extraction > Petrol = Consultancy | business services = Panda House 07
Paper products = Panda House 07

Furniture and miscellaneous manufackuring = Panda House 07

Road transport = Consultancy f business services = Panda House 07

Path
¥alue
Qni.62
122,46
116,00
&83.50
70,45
S56.48
55.97
50.71
34.83
29.18
22.41
21.15
16,77
14.74
14.61
13,99
13,90
13.90
13.88
13,34

=

nit

E 5 588888 888EEEEE8888

Path
Order

ra

[0 R T e T GRS N R T o T o T T R T R A T L v |

Volatile organic compounds in the supply chains of Panda House (structural path

%% of total
impack
31.60%
4,30%
4.07%
3.10%
2.47%:

1.95%:
1.96%:
1.78%
1.22%
1.02%:
0.79%
0.74%.
0,59%:
0.52%
0.51%
0.49%:
0.49%:
0.49%
0.49%
0.47%:

Table 10: Forest Footprint in the supply chains of Panda House (structural path analysis)

('P&P' stands for 'printing and publishing).

Rank Path Description

—_
—_ o M0 A R W N e

Faorestry = P&P > Panda House 07

Farestry = Conservation projects = Panda House 07

Farestry = Paper products = P&P = Panda House 07

Forestry = ood products = Conservation projects = Panda House 07

Farestry = Consultancy [ business services > Panda House 07

Farestry = Foreskry > P&P > Panda House 07

Forestry = P&P = P&P > Panda House 07

Farestry = Wood products = Consultancy [ business services > Panda House 07

Farestry = Wood products = Paper products > P&P > Panda House 07

Farestry = P&P > Consultancy § business services = Panda House 07

Forestry = ood products = P&P > Panda House 07

Farestry = P&P » Conservation projects = Panda House 07

Farestry = Insurance and pension funds = Panda House 07

Farestry = Conservation projects = Conservation projects > Panda House 07

Faorestry = Paper products = Panda House 07

Farestry = Foreskry > Conservation projects » Panda House 07

Farestry = Paper products = Paper producks > P&P > Panda House 07

Farestry = Wood products = Conservation projects = Conservation projects » Panda House 07
Faorestry = Consultancy | business services = Consulkancy | business services » Panda House 07
Faorestry = Foreskry = Paper products > P&P > Panda House 07

Path
¥alue
28,04
3.98
2.89
2.71
2.55
2.41
2.19
1.59
1.03
0.91
0.81
0.46
0,44
0,38
0.35
0.34
0,29
0.26
0.25
0,25

Unit

gha
gha
aha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha
gha

Path
Order

()

Ly B O A B o B o R . R T 41 B R A R 3 I A S |

%% of total
impack
43.60%
6. 19%
4,40%,
4.22%
3.97%
374
341%
2.48%

1.60%,
1.41%:
1.26%
0.71%:
0.65%:
0.59%
0.54%
0.53%:
0.44%:
0.40%
0.39%
0,35%:
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These findings are an excellent example for the benefits of looking at a range of indicators. If the
analysis had been limited to the carbon footprint alone no increase in the particular areas related to
the use of paper and forest resources would have been noticed. Only by monitoring a wider range
of TBL impact categories — 30 in this study — has it been possible to pick up a sharp increase in the
indicators 'paper products', 'forest footprint', and 'volatile organic compounds' between 2005 and
2007, due to an steep increase in WWF-UK's expenditure on "printing and publishing'.

Benchmarking

How does WWEF-UK's TBL performance compare with similar organisations in the UK? This
question is not an easy one to answer. Different organisations, even those with a similar remit,
have different sizes and provide different services, leading to different impacts on the
environment. As a boundary for the analysis we have chosen the total expenditure of Panda House
to derive the indirect TBL impacts. The same boundary can be applied to the economic sector to
which WWE-UK belongs.

Data on total expenditure and on-site emissions from the UK sector "Membership organisations" is
available from the Office for National Statistics. When expressing the TBL performance as total
impact per £ spent, a comparison between the different entities becomes possible. The tables and
figures below show the results of this comparison. The figures are shown as the impact per £ spent,
therefore providing a comparable measure with the sector irrespective of total spend.
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Table 11: Total impact intensity of TBL indicators in comparison to the benchmark sector of
Membership Organisations, FY 2007

Impact
Indicakor Pndaficsse U®  Unntaty | Uncoisbty | Intensity
FYZ007

Compensation of emplovees 37.6 p/E 4.9 40.4 58.1
Gross operaking surplus 8.95 plE £, B 12.03 22.15
Employment 1.70 emp-minf£ 1.55 1.87 3.78
Material Flaw 33.2 0/'E 26,1 44,6 64.0
Energy consumpkion 894 kJJE 715 1,073 2,859
Ecological Fookprink 0.20 g-mzJE 0,15 0,25 1.15
Greenhouse gases 56.3 qQC02-eff 41.5 a1.1 174.6
&ir pollukants 443 mafE sz 554 3,845
Fossil fuel energy Footprink 0.124 Q-maJE 0.107 0.179 0.393
Muclear energy Fookpring 0.0013 g-mzJE 0.0o10 0.0017 0.0107
Crop land Footprink 0.0057 Q-maJE 0.0038 0.0036 0.0182
Pasture Fookprink 0.0019 g-mzJE 00013 0.00z29 0.0061
Built |and Footprink 0.0380 Q-maJE 0.0225 0.0634 0. 7007
Sea Fookprink 0.0026 g-mzfE 0.0017 0.0040 0.0051
Forest Fookprink 0.0184 Q-maJE 0.0093 0.0365 0.0153
Carbon dioxide, COZ 53.4 0/'E 42,7 a1 165.3
Methane, CH4 62.7 mg/E 30,9 1271 131.2
Mitrous oxide, NZ2O 5.65 mafE 2.55 12.56 21.03
Sulphur dioxide, S0O2 87.9 mg/E 66,8 137.8 115.7
Mitrogen Crddes, MO 113 mafE a9 172 344
Arnmonia, NH3 14.4 mg/E 4.8 42.9 25.3
Particulate matter 7.4 mafE 4,9 14,4 19.0
Carbon monoxide 142 mg/E a5 213 3,172
Wolatile organic compounds 81.5 mafE 51.7 1265 164.0
Benzene 0.57 mg/E 0.34 0.95 281
Matural gas use 0.084 kb £ 0.065 0,110 0.271
Paper products 564 g/ 2.60 12.24 1.66
Pesticides §.89 g 4.90 16,15 29.58
Cadmium 047 mg/E n.az 0.6 0.78
Lead b.47 g 4.85 5.63 10.02

Many of the indicators demonstrate that the environmental impact of WWF-UK is significantly
lower than the sector average. This clearly demonstrates WWEF-UK's commitment to the
environment. Table 12 provides a meaningful comparison documenting the percentage difference
between the sector and WWEF. Further information on benchmarking can be found in the
Appendix.
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Table 12: Relative intensity of TBL impacts, FY2007
(a relative impact of over 1 means "worse" than sector average, smaller than 1 means

"better" than average)

Indicator

Compensation of employees
Gross operating surplus
Employment

Material Flow

Energy consumpkion

Total Ecalogical Fookprink
Greenhouse gases

Air pollukants

Fossil fuel energy Footprink
Muclear energy Fookprink
Crop land Footprint
Pasture Fookprink

Buwilt: |land Footprink

Sea Foakprink

Farest Fookprint

Carbon dioxide, COZ
Methane, CH4

Mitrous oxide, N20
Sulphur dioxide, S02
Mitrogen Oxides, MO
Armmonia, MH3

Particulate matker

Carbon monoxide

Yolatile organic compounds
Benzene

Matural gas use

Paper products

Pesticides

Cadmium

Lead

Relative Impact
Intensity of Panda
House F¥2007

1.55
2.48
2.22
0.48
0.31
0.18
0.32
0.12
0.32
0.13
0.31
0.31
0.05
0.52
1.21
0.32
0.48
027
0.76
0.33
0.57
0.39
0.04
0.50
0.20
0.31
3.39
0.30
0.60
0.65

Lower Lncertainky

1.44
1.54
2.0z
0,35
025
0,13
0.24
0.10
0,27
0,09
0.21
0.21
0.03
0,34
0.61
0,26
0.24
0.15
0,58
0,26
019
026
0.03
0,32
0.1z
0,24
1.56
.17
0.41
0,45

Upper Uncertainty

1.67
3.33
2.44
0.65
0,33
0.22
0.52
0.14
0.46
0.1&
0.47
0.47
0.09
0,79
£.39
0,39
0.97
0.49
1.19
0.50
1.70
0.75
0.07
0.73
0.34
0.41
.36
0.55
0.87
0,56

Mormalised intensity of
benchmark sector

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

WWEF-UK is performing well in most environmental areas. In terms of energy use, WWEF-UK uses

68% less than the sector average. This is reflected in lower carbon dioxide emissions (also 68%

lower). The total Ecological Footprint is 83% lower than the sector average. In terms of health
related pollutants such as benzene, VOCs and particulate matter, the impact of WWF-UK is

considerably lower.

One issue, already highlighted above, in the demand for publishing and printing. This is
considerably higher than other sectors. It should be mentioned that this reflects the impact of an

average £ spent on this industry sector and existing policy by WWF-UK may mean that through

the selection of specific suppliers this impact could be different.
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Interestingly, WWEF-UK's performance in economic and social areas is not so well (best seen in
Table 11). Of course it can be expected that WWEF-UK generates 60% less (8.95 p/£) profit than the
average sector (22.2 p/£) as it is a non-profit organisation. In fact it has no 'in-house' profit at all,
the number in Table 11 all comes from indirect profits from other organisations. But WWEF-UK also
employs less people per £ (45% of sector average) and pays it staff less wages and salaries per £ of
total output (65% of sector average). This is presumably due to the special nature of the
organisation, making it distinctly different from other "Membership organisations".
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Recommendations

When looking at carbon related emissions, the on-site emissions from Panda House are extremely
low. Even though they are small, it is important that this remains the case in the future. With
existing energy management in place this should remain the case. The impact on nearly all the
indicators occurs down the supply chain. While it is easier for an organisation to influence their
own direct emissions, it is not impossible to influence the emissions that occur through the supply
chain. This has to be done through the implementation of a comprehensive sustainable
procurement strategy. Opening dialogue with suppliers about delivery of low impact products has
to be the starting point.

We acknowledge that WWF-UK already has a track record in ensuring that suppliers deliver low
impact products and have suggested a structure below to continue and expand on this.

We suggest that the following steps are required:

Stage

Task

Completed

1

Determine which companies your business spends its money with.

Yes

2

Categorise your expenditure into sector groupings by SIC code.

Yes

Assess the typical environmental impacts (carbon footprint and
other relevant indicators).

Yes

Determine where to focus your efforts. Clearly some suppliers,
even suppliers in the same sector, have more significant
environmental impacts than others. It is important to prioritise your
suppliers in a way that takes into account both the amount of
money you spend with them and the relative environmental impact
they have. Printing and publishing is clearly a priority.

No

Engage with your suppliers. Encourage your suppliers to report on
the environmental impact of their company, focusing on the key
issues from the environmental assessment.

Establish a process enabling suppliers to record, measure and
report back on their environmental impact.

Influence purchasing decisions with the information gathered.
Improvements in your suppliers” environmental performance will
be more likely if they know that their environmental performance is
a factor in WWEF-UK buying decisions.

Consider post-contract supplier development to focus on engaging
suppliers in continuous improvement in environmental
management.
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Appendix: Benchmark Results
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Greenhouse gases
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Figure 9: Benchmark spider diagrams of total (direct + indirect) impact intensities.

The thick red line shows WWE-UK's performance for each TBL indicator. The regular polygon
in the middle of the diagram (thick black line) shows the average performance of '"Membership
organisatgions', allowing a benchmark comparison between WWEF-UK and the economic sector

under which the organisation is classified. A performance better than average is closer to the

centre ("the smaller the area encircled by the red line, the smaller the footprint").
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Appendix: Methodology

Background

Recently the calculation of embodied GHG emissions has prominently featured in the public
debate and on the policy level. For example, Tesco, the biggest retailer in the UK, has announced to
put carbon labels on every one of its 70,000 products and has put money towards the development
of a methodology, which enables the determination of the embodied carbon emissions of its goods
and services. At the same time the Carbon Trust has started developing a carbon labeling approach
for products in cooperation with various stakeholder groups and put efforts into the development
of a standard methodology for the estimation of the carbon footprints of goods and services in the
UK (PAS 2050). Similar efforts to calculate the life-cycle climate change impacts of products have
mushroomed in other countries and the wider international life-cycle assessment (LCA)
community.

However, there is confusion as to how exactly the carbon footprint should include and how it can
reliably be quantified. The Stockholm Environment Institute and the University of Minnesota have
recently carried out a thorough review of methodologies for the PAS 2050 on behalf of Defra. The
report® is a review of methodological options to estimate product life-cycle GHG emissions
("product carbon footprints"). The main conclusion is, that in order to enable embedded emissions
measurement to be used for applications requiring a high level of robustness and comparability,
e.g. product labelling, an ISO-compliant Hybrid LCA was deemed the most suitable method. A
key reason for this was that this includes the supply chain flows picked up in input-output
analysis but which is cut off in Process-LCA due to system boundary limits.

Exactly the same principles hold true for all other TBL indicators examined in this study.

Introduction to TBL accounting and footprinting

The carbon footprint takes a 'consumption perspective'. This means that is does not just measure
the carbon dioxide emissions generated 'on-site' from the burning of fossil fuels but it takes a more
holistic view and also accounts for emissions that are generated somewhere else in the country or
even somewhere else in the world when goods or services are consumed. In this respect the term
'footprint' can be seen as a synonym for 'life cycle', meaning that all indirect emissions occurring
during the life cycle of a product or service are taken into account. Such a comprehensive
perspective allows identifying the 'carbon hotspots' in an organisation's operations and prioritising
actions for an effective climate change strategy.

7 http://www.bsi-global.com/en/Standards-and-Publications/How-we-can-help-you/Professional-Standards-
Service/PAS-2050/?21d=89725

8 Links to the report:
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=1552
0#RelatedDocuments and
http://www.bsi-global.com/en/Standards-and-Publications/How-we-can-help-you/Professional-Standards-
Service/PAS-2050/PAS-Current-Status---regular-updates-to-be-provided-by-BSIDefraCT/.
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We define the 'carbon footprint' as a measure of the exclusive total amount of carbon dioxide
emissions that is directly and indirectly caused by a human activity or is accumulated over the life
stages of a product (Wiedmann and Minx 2008). This includes activities of individuals,
populations, governments, companies, organisations, processes, industry sectors etc. Products
include goods and services. In any case, all direct (on-site, internal) and indirect emissions (off-site,
external, embodied, upstream, downstream) have to be taken into account. If other greenhouse
gases (GHG), such as methane or nitrous oxide, are added to the carbon footprint we call the
resulting measure a 'climate footprint' in order to express its purpose: to indicate the combined
global warming impact of various emissions.

Carbon footprint accounting is still a young area of research and only very few organisations have
ventured into measuring their total carbon footprint from a life-cycle perspective. Most studies
have so far focussed on the direct (on-site) emissions only. This work is a novel and ground-
breaking attempt of a truly comprehensive assessment of the total carbon and climate footprint of
an organisation such as Highlands and Islands Enterprise.

The same principles hold true for all other TBL indicators examined in this study, including the
Ecological Footprint. Our EF calculations are in line with GFN standards
(www.footprintstandards.org) and are based on the methodology described in (Wiedmann et al.
2006). However, in contrast to the current recommendations by the global network of Footprint
practitioners (Kitzes and et al. 2007) we chose in this study not to exclude the category 'Nuclear
Energy Footprint' from the list. Instead we show it as a separate piece of information that gives
some indication of WWF-UK's use of electricity.

Requirements

An organisation such as WWEF-UK is embedded in a complex web of suppliers and clients, each of
which contribute their own GHG emissions to the total impact. Calculating the total resource use
impacts (the "footprint” in short) of WWEF-UK has therefore to fulfil certain requirements. It must
take into account the 'on-site' impacts such as direct emissions from heating premises or driving
vehicles, equivalent to 'Scope 1' of the Greenhouse Gas Protocol (WBCSD and WRI 2004). It must
also take account of indirect emissions that are embodied in all the products and services
purchased by WWEF, for example electricity (‘Scope 2') or office equipment etc (‘Scope 3'). The
approach that we have applied in this project has proved to fulfil both requirements in numerous
studies and covers all three scopes in a consistent, comprehensive and comparable manner.

It is a relatively easy to calculate direct emissions. A set of standard coefficients have been
published by DEFRA that are taken from the International Panel on Climate Change (IPCC). We
have used these coefficients to convert the total use of natural gas and petrol/diesel by WWF-UK
into the associated GHG emissions.

A crucial characteristic of the carbon footprint, however, is the inclusion of all indirect emissions
embodied in supplies on top of direct, on-site emissions of WWF. There are considerably more
methodological difficulties when estimating indirect emissions. This aspect gains a particular
importance and precariousness when it comes to carbon offsetting. It is obvious that a clear
definition of scope and boundaries is essential when projects to reduce or sequester CO2 emissions
are sponsored. When accounting for indirect emissions, methodologies need to be applied that
avoid under-counting as well as double-counting of emissions.
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Why is it important to include these indirect emissions? An ideal accounting system must trace all
the interactions that took place to produce a product or service. In the case of WWE, it is the
support and regional investment that is of service to the regional economy. WWF-UK is merely
part of an "integral chain" in this economy. No company works in isolation and to account for its
direct impacts only will always provide an underestimate of the costs and benefits associated with
its wider actions.

The methodology used in this study does exactly that; it takes into account all the indirect
emissions of WWEF. The methodological approach used is an Environmental Input-Output
Analysis (EIOA).

Our approach: Environmental Input-Output Analysis

The calculation model used in this project is based on an environmentally extended input-output
life-cycle analysis (EIO-LCA) on the national (UK) level, using official data from the ONS National
(economic) Accounts and ONS Environmental Accounts. This means that all results all fully
consistent with standard accounting and fully comparable amongst each other. The sophisticated
methodology is based on year-long scientific research, has been field-tested over five years, has
been published in numerous journal articles, and has recently been incorporated into a software
tool named Bottomline? (www.bottomline3.co.uk).

The comprehensive nature of EIO-LCA means that the whole (UK) economy, including imports
and exports, are the system boundary, which is a major advantage to a life-cycle analysis based on
Process Analysis (PA) where only on-site, most first-order, and some second-order impacts are
considered (Minx et al. 2008). This truncation of the system boundary in PA-based LCA can lead to
a significant underestimation of the true impact (boundary problem). Using input-output analysis,
the error caused by this truncation can be avoided. Process analysis on the other hand is more
specific to individual products or services, a level of detail which is not easily achievable with the
top-down approach of input-output analysis.

The software tool Bottomline® was developed at the University of Sydney and has been adapted to
the UK economy by the Centre for Sustainability Accounting. This tool is based on a static, single-
region, open, basic-price, 76-sector industry-by-industry input-output model of the UK economy,
augmented with a database of environmental, social and economic indicators. Bottomline?
provides total (direct + indirect) impact quantification, sector benchmarking, supply chain
analysis, production layer decomposition and quantification of 'shared responsibility” for over 100
economic, social and environmental indicators.” Most importantly, a direct and valid comparison
is possible between company/organisation, sector and national economy performance.

Whatever method is used to calculate carbon footprints, it is important to be aware of double-
counting along supply chains or life cycles. Direct emissions of one agent are indirect emissions of
another and vice versa. For example, if a power plant operator reports its emissions as direct (on-
site) emissions and purchasers of electricity (such as WWF) report them as indirect emissions, then
they are double counted. In this report, the full direct and indirect emissions are presented in order

 The model framework is described in (Foran et al. 2005a) with a summary available in (Foran et al. 2005b). A short
summary of the methodology can also be found in (Wiedmann and Lenzen 2006a) and further details are available
from http://www.isa.org.usyd.edu.au/publications/index.shtml and from
http://www.isa.org.usyd.edu.au/research/tbltwo.shtml.
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to show the full scale of climate impacts. However, one has to bear in mind that WWF-UK cannot
be held responsible for all of these emissions alone and that some of the indirect emission might be
reported by other businesses.

The correct way of dealing with this issue is to apply the concept of shared responsibility and split
the emissions between agents of a supply chain (Lenzen et al. 2007; Wiedmann and Lenzen 2006).
This is not least because there are significant implications on carbon trading and carbon offsetting.
If carbon emissions were to be traded or offset, a shared responsibility approach needs to be
applied.

Data preparation

Two types of input data are required for this type of analysis, financial accounts and on-site
impact data.

Financial accounts include all expenditure (and revenue) data from one financial year, e.g.
spending on (purchasing of) equipment, materials, furniture, computers, food, etc but also services
like transport, insurance, banking & financing, legal advice, research etc. Ideally, these categories
should be broken down in 50 to 100 different sub-categories. WWEF-UK supplied Panda House
accounts data for the financial year 2006/07 which we matched to the standard 82 sector categories
in Bottomline®.

Data for direct (on-site) energy consumption include fossil fuels needed for heating and vehicles.
Consumption data for natural gas and electricity as well as floor space and employment for Panda
House was supplied by WWEF-UK.

Table 13: Description of 30 TBL indicators chosen for this study

TBL indicator Description of indicator and data source

Compensation Income as general compensation of employees including wages, salaries, superannuation and workers'

of employees  compensation payments. Interpretation: This is a positive indicator and is related to employment, but in
addition can indicate whether parts of the supply chain receive unequal wages and salaries. Data source:
ONS (2003), United Kingdom National Accounts, Input-Output Supply and Use Tables, 2000 (2003ed.).
http://www.statistics.gov.uk/about/methodology_by_theme/inputoutput

Gross Gross operating surplus is defined as the residual of an industry’s total inputs, after subtracting all
operating intermediate inputs, compensation of employees, and net taxes and subsidies. It consists of operating profits,
surplus and consumption of fixed capital for capacity growth and replacement (depreciation). Interpretation: This is a

positive indicator because it indicates the capacity to invest in innovation and technological progress through
turnover of the capital stock as well as the capacity for expansion and investment. Data source: ONS (2003),
United Kingdom National Accounts, Input-Output Supply and Use Tables, 2000 (2003ed.).
http://www.statistics.gov.uk/about/methodology by_theme/inputoutput

Employment Employment means full-time-equivalent employment measured as full-time employment plus 50% part-time
employment of employees, including employers, own account workers, and contributing family workers. Units:
employment-years (e-y) and employment minutes (min) are used. Data source: UK Census of Population,
Employment by sectors. Interpretation: Employment is a critical TBL factor with its implications for social
cohesion, government, transfer payments, international credit ratings and taxation. It is a positive TBL factor
and one for which there are demonstrable trade-offs with material and energy use. Data source: Census of
Population; Employment by sectors, UK ; All people aged 16-74 in employment; Table KS011a (see
http://www.census.ac.uk, http://census.ac.uk/casweb, http://census.ac.uk/cdu/). http://www.census.ac.uk

Material flow Material flow describes the mass of resources and other biomass extracted from the natural environment in
order to produce industrial output. Interpretation: This is a negative indicator because it shows for example
how much iron ore has to be initially extracted in order to make steel, and ultimately for example, cars.
Because it deals in mass extracted from the natural environment, material flow can be used as an indicator of
resource depletion. Data source: e-Appendix to REAP Report No. 4; Wiedmann, T., Moro, M., Hammer, M.,
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TBL indicator

Description of indicator and data source

Barrett, J. (2005) "National and Regional Physical Accounts (Material Flows) for the United Kingdom". REAP
Report No. 4, Resources and Energy Analysis Programme, Stockholm Environment Institute, York, December
2005 (http://www.wwflearning.org.uk/data/files/e-appendix-reap-report-4-327 .xls).
http://www.ecologicalbudget.org.uk

Paper
products

Material flow, by mass, associated with the industrial output of these products. Data source: e-Appendix to
REAP Report No. 4; Wiedmann, T., Moro, M., Hammer, M., Barrett, J. (2005) "National and Regional Physical
Accounts (Material Flows) for the United Kingdom". REAP Report No. 4, Resources and Energy Analysis
Programme, Stockholm Environment Institute, York, December 2005
(http://www.wwflearning.org.uk/data/files/e-appendix-reap-report-4-327 xls).
http://www.ecologicalbudget.org.uk

Pesticides

Material flow, by mass, associated with the industrial output of these products. Data source: e-Appendix to
REAP Report No. 4; Wiedmann, T., Moro, M., Hammer, M., Barrett, J. (2005) "National and Regional Physical
Accounts (Material Flows) for the United Kingdom". REAP Report No. 4, Resources and Energy Analysis
Programme, Stockholm Environment Institute, York, December 2005
(http://www.wwflearning.org.uk/data/files/e-appendix-reap-report-4-327 xls).

Natural Gas

Primary energy value of the combustion of this non-renewable fossil fuel Data source: ONS (2005) United
Kingdom Environmental Accounts: 76 Industry data (2005ed.), Carbon fuel use by fuel type, .
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Ecological
Footprint

The original global Ecological Footprint approach (Rees and Wackernagel 1992), incorporating a
bioproductivity and a greenhouse gas component. Unit: global hectares. Interpretation: This is deemed a
negative TBL indicator because it reflects the amount of global bioproductivity appropriated through human
consumption. In order to be able to make international comparisons of consumption irrespective of local
yields, this approach adjusts agricultural yields to global averages, so that consuming one tonne of wheat
grown on large areas in arid climates has the same Ecological Footprint as one tonne of wheat grown on
smaller areas in temperate moist climates. For information on greenhouse gas emissions, see indicator listing
above. Data source: Global Footprint Network (2004) National Footprint Accounts United Kingdom v2004.95
+ calculations as described in: Wiedmann, T., Minx, J., Barrett, J., and Wackernagel, M. (2006) Allocating
ecological footprints to final consumption categories with input-output analysis; Ecological Economics,
56(1):28-48. http://www.footprintnetwork.org

Fossil fuel
energy
Footprint

The fossil fuel energy component of the Ecological Footprint. Data source: Global Footprint Network (2004)
National Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J.,
Barrett, J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with
input-output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Nuclear
energy
Footprint

The nuclear fuel energy component of the Ecological Footprint. Note: the nuclear energy Footprint is not
longer part of the standard Ecological Footprint. Data source: Global Footprint Network (2004) National
Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J., Barrett,
J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with input-
output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Crop land
Footprint

The crop land component of the Ecological Footprint. Data source: Global Footprint Network (2004) National
Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J., Barrett,
J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with input-
output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Pasture
Footprint

The pasture component of the Ecological Footprint. Data source: Global Footprint Network (2004) National
Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J., Barrett,
J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with input-
output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Built land
Footprint

The built land component of the Ecological Footprint. Data source: Global Footprint Network (2004) National
Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J., Barrett,
J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with input-
output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Sea Footprint

The sea component of the Ecological Footprint. Data source: Global Footprint Network (2004) National
Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J., Barrett,
J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with input-
output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Forest
Footprint

The forest component of the Ecological Footprint. Data source: Global Footprint Network (2004) National
Footprint Accounts United Kingdom v2004.95 + calculations as described in: Wiedmann, T., Minx, J., Barrett,
J., and Wackernagel, M. (2006) Allocating ecological footprints to final consumption categories with input-
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TBL indicator

Description of indicator and data source

output analysis; Ecological Economics, 56(1):28-48. http://dx.doi.org/10.1016/j.ecolecon.2005.05.012

Greenhouse
gases

The combined effect of all greenhouse gases in the atmosphere is expressed in terms of the equivalent
amount of carbon dioxide which would produce the same effect. Units: In accordance with guidelines set out
by the Intergovernmental Panel on Climate Change (IPCC), greenhouse gas emissions are expressed in
tonnes of CO2-equivalents (CO2-e) and calculated as a weighted sum of nominal emissions of various gas
species using gas-specific global warming potentials. Interpretation: This is a negative TBL indicator.
Greenhouse gas emissions cause climate change. Emissions analyses can be used as a guide to the ‘carbon
risk’ (including risk of future constraints on carbon emissions) faced by companies including via their supplying
sectors. Data source: ONS (2005) United Kingdom Environmental Accounts: 76 Industry data (2005ed.), Air
emissions.

Carbon
dioxide, CO2

Carbon dioxide emitted to the atmosphere (by mass). Data source: ONS (2005) United Kingdom
Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Methane, CH4

Methane emitted to the atmosphere (by mass). Data source: ONS (2005) United Kingdom Environmental
Accounts: 76 Industry data (2005ed.), Air emissions.
http://www statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Nitrous oxide,
N20

Nitrous oxide emitted to the atmosphere (by mass). Data source: ONS (2005) United Kingdom Environmental
Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Air pollutants

Indicators relating to air pollution. Data source: ONS (2005) United Kingdom Environmental Accounts: 76
Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Acid rain
precursors

Aggregation of the three acidifying air pollutants SO2, NOx and NH3. Data source: ONS (2005) United
Kingdom Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Sulphur
dioxide, SO2

This represents the mass of emissions of sulphur dioxide released to air. Units: tonnes. Sulphur content is
always measured in terms of the mass of elemental sulphur, usually as a mass percentage. ONS.
Interpretation: This is a negative TBL indicator. The most important man-made sources of sulphur dioxide are
fossil fuel combustion, smelting, manufacture of sulphuric acid, conversion of wood pulp to paper, incineration
of refuse and production of elemental sulphur. Under normal combustion conditions with excess air, it can be
assumed that all sulphur is oxidised to SO2. Major health concerns associated with exposure to high
concentrations of SO2 include: effects on breathing, respiratory illness, and aggravation of existing
cardiovascular disease. Environmental concerns include: damage to trees and crops; acid rain contributing to
the acidification of lakes and streams, accelerated corrosion of buildings and reduced visibility. Data source:
ONS (2005) United Kingdom Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Nitrogen
Oxides, NOx

NOx is the mass of emissions of nitrogen oxides released to air, including nitric oxide and nitrogen dioxide, but
excluding nitrous oxide (already covered under greenhouse gas emissions). Units: tonnes. Interpretation: This
is a negative TBL indicator. Nitrogen oxides (also known as oxides of nitrogen, and abbreviated as NOx) is a
collective term used to refer to two species of oxides of nitrogen: nitric oxide (NO) and nitrogen dioxide (NO2).
Nitrogen dioxide is a strong oxidizing agent that reacts in the air to form corrosive nitric acid, as well as toxic
organic nitrates. It can be deposited as acid rain. NOx is one of the main ingredients involved in the formation
of ground-level ozone. NOx also contributes to nutrient overload that deteriorates water quality. Health
implications: damage to lung tissue and reduction in lung function; premature death. Environmental
implications: damaged vegetation and reduced crop yields (from ozone); deterioration of cars, buildings, lakes
and streams (from acid rain); acceleration of "eutrophication," leading to oxygen depletion and reduced fish
and shellfish populations (from nutrient overload). Data source: ONS (2005) United Kingdom Environmental
Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Ammonia,
NH3

Ammonia emitted to the atmosphere (by mass). Data source: ONS (2005) United Kingdom Environmental
Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Particulate
matter

Particulate matter emitted to the atmosphere (by mass). Data source: ONS (2005) United Kingdom
Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Carbon
monoxide

Carbon monoxide emitted to th e atmosphere (by mass) Data source: ONS (2005) United Kingdom
Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
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TBL indicator Description of indicator and data source

http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Volatile Volatile organic compounds emitted (by mass) Data source: ONS (2005) United Kingdom Environmental
organic Accounts: 76 Industry data (2005ed.), Air emissions.

compounds http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Benzene Benzene emitted to the atmosphere (by mass) Data source: ONS (2005) United Kingdom Environmental

Accounts: 76 Industry data (2005ed.), Air emissions.
http://www statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Lead Emissions of Lead (Pb) into the atmosphere. In general, the most important sources of heavy metal emissions
are combustion of fossil fuels and waste. According to the UNECE Heavy Metal Protocol the priority metals
are Pb, Cd and Hg and the objective is to further reduce the emissions of these heavy metals. Data source:
ONS (2005) United Kingdom Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets

Cadmium Emissions of Cadmium (Cd) into the atmosphere. In general, the most important sources of heavy metal
emissions are combustion of fossil fuels and waste. According to the UNECE Heavy Metal Protocol the priority
metals are Pb, Cd and Hg and the objective is to further reduce the emissions of these heavy metals. Data
source: ONS (2005) United Kingdom Environmental Accounts: 76 Industry data (2005ed.), Air emissions.
http://www.statistics.gov.uk/statbase/datasets2.asp?th=3&B1=Show+Linked+Datasets
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