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Foreword by Sir Digby Jones

Responsible businesses are at the heart of society. Companies that understand their links
with the communities they operate in, and their impact on the environment, are most
likely to prosper in the long-term.

At the same time, interest from stakeholders in firms’ environmental performance is at an
all-time high. The Accounts Modernisation Directive means that whether you are a plc or
a large private company, you will need to report to investors on how environmental issues
will affect your profitability. And growing environmental awareness means more firms than
ever are coming under scrutiny from community groups and NGOs.

Reporting on your environmental performance will benefit you in two ways:

® |t will provide you with management information to help you exploit the cost savings
that, in my experience, good environmental performance usually brings; and,

® |t gives you the chance to set out what you believe is significant in your firm’s
environmental performance.

But producing a report of value both to your business and to stakeholders can be a
challenging task. As the environmental debate moves on, this can be true even if you
have produced one before. These guidelines are designed to make the process less daunting.
They propose most firms concentrate on five or fewer performance indicators of greatest
relevance, and suggest which indicators these might be for firms in your sector. But don’t
forget you know your business better than anyone — if you think there are other indicators
that are more relevant, include those and explain why.

These guidelines are voluntary — it is up to you whether to use them or not. But I'm

a strong believer in businesses communicating their successes and being honest about
the challenges faced. Reporting on your environmental performance gives you the
opportunity to do this.

Sir Digby Jones
Director General
CBI



Executive Summary

There is an increasing recognition that good environmental performance makes good
business sense. Environmental risks and uncertainties impact to some extent on all
companies, and affect investment decisions, consumer behaviour and Government policy.
Management of energy, natural resources or waste will affect current performance; failure
to plan for a future in which environmental factors are likely to be increasingly significant
may risk the long-term future of a business.

Companies that measure, manage and communicate their environmental performance are
inherently well placed. They understand how to improve their processes, reduce their costs,
comply with regulatory requirements and stakeholder expectations and take advantage of
new market opportunities. Over a third of FTSE 350 companies already report KPIs according
to the guidance specified here. Nevertheless, the landscape of environmental, sustainability
and corporate responsibility reporting can be complex. These Guidelines seek to help
companies report their environmental impacts in a meaningful and cost-effective way.
The Guidelines are consistent with other standards and reporting guidance as far as possible.

There is an increasing demand for company reporting that is sharper and more focused on
the key impacts on the business and on the environment. The requirement for a Business
Review!' is designed to improve company reporting, and requires companies to report on
environmental matters where necessary for an understanding of the business. The use of
Key Performance Indicators (KPIs) will help companies manage and communicate the links
between environmental and financial performance.

These Guidelines seek to make this process easier for businesses by setting out 22
environmental KPIs, together with information on how environmental impacts arising
from the supply chain and from the use of products can be taken into account. Although
22 direct KPIs are described, no one company is expected to report on all of these. An
analysis of business sectors suggests that around 80 per cent of companies are likely to
have 5 or fewer KPIs. Whilst some companies already have sophisticated reporting systems
in place, these Guidelines aim to help many more companies reach a level where

they understand their environmental performance and can improve it.

T Introduced into the Companies Act 1985 from the EU Accounts Modernisation Directive.
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Chapter 1

1.1 The purpose of the Guidelines
The purpose of these Guidelines is to:

® Give clear guidance to companies on how to report on their environmental performance
using environmental Key Performance Indicators (KPls)

® Define which KPIs are most relevant to which sectors, and
® Set out the business rationale for managing environmental performance using KPIs.

These Guidelines place no new mandatory requirements on business and they have
been designed, as far as possible, to be compatible with other reporting guidelines
and frameworks. Companies using them will be well-placed to respond to requirements
for a business review brought in by the EU Accounts Modernisation Directive.

The Guidelines aim to help businesses address their most significant environmental
impacts, and report on these impacts in a way that meets the needs of a range of
stakeholders. They set out 22 environmental KPIs that are significant to UK businesses
and describe which KPIs are most significant to which business sectors. The majority of
sectors (c.80 per cent) have five or fewer relevant KPIs and no sector needs to report on
more than ten. For most companies greenhouse gas emission is the most significant KPI
and the Government expects business to tackle its climate change impacts.

1.2 Who are these Guidelines for?

These Guidelines are for all businesses operating in the UK. The Government believes that
there are sections of the business community that will find these Guidelines particularly
useful, for example:

® First-time reporters:
There are many companies that do not currently report their environmental performance.
These Guidelines are a practical guide to identifying and reporting environmental KPIs
and signpost to other guides and frameworks which might be useful;

® Businesses required to produce a Report Business Review under the Accounts
Modernisation Directive (AMD):
If the directors have decided that there are environmental matters which should be
included in the Business Review then these Guidelines offer KPIs which can be used
to quantifiably report this information;
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* Small and Medium-Sized Enterprises (SMEs):
Some SMEs are already effectively managing and reporting on their environmental
performance; others have such a negligible impact on the environment that reporting
will be a low priority. But there are SMEs that can benefit from improving, and reporting
on, their environmental performance; for example, an SME might be part of a supply
chain containing a larger company that expects its suppliers to behave responsibly.
These Guidelines show how SMEs can cost-effectively manage and report their
environmental performance using KPIs. Tools such as BS8555 will also be of assistance
in helping SMEs manage their environmental performance;

* Experienced reporters:
The Guidelines show how companies can address environmental impacts in their supply
chains and products, and demonstrate their own environmental performance to existing
and potential customers; and,

® The Public Sector:
Whilst aimed at businesses, some of the KPIs will be relevant to public sector organisations.

In addition, there will also be secondary users of the Guidelines, i.e. users of the information
which companies disclose, for example:

® Shareholders:
When a company reports using the standard framework provided by these Guidelines
investors will be able to assess environmental performance effectively. Where a business
does not use these Guidelines, investors will need to consider whether that business is
using other recognised, sector-specific and/or bespoke environmental KPIs to manage
and improve their environmental performance;

® Other stakeholders:
A business can demonstrate to other stakeholders its progress towards sustainable
development through the use of recognised guidelines and frameworks with appropriate
performance indicators; and,

®* Government:
The Government is committed to evidence-based policy making; the extent to which
business uses these, and other recognised guidelines and frameworks will help shape
future policy in this area.
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1.3 Policy and regulatory context

Sustainable Development

The Government recently published the UK Sustainable Development Strategy Securing
the Future? which sets out a vision through to 2020. One of four priorities for immediate
action is sustainable consumption and production. The strategy sets out how this is being
taken forward, through measures to promote:

® better products and services, which reduce the environmental impacts from the use
of energy, resources, or hazardous substances;

® cleaner, more efficient production processes, which strengthen competitiveness; and
® shifts in consumption towards goods and services with lower impacts.

Sustainable businesses and organisations can be powerful drivers for more sustainable
production and consumption. In this context, the strategy challenges the FTSE All Share
and large private companies to report their performance in a transparent and meaningful way.

However, companies that qualify as medium sized? are not required to included
non-financial key performance indicators, but are required to produce a Business Review.

The Accounts Modernisation Directive (AMD)

The EU Accounts Modernisation Directive introduces requirements for 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. The EU Accounts Modernisation Directive applies to over 36,000
large and medium GB businesses (including over 1,200 quoted companies). However,
companies that qualify as medium are not required to include non-financial key
performance indicators.

To assist companies with reporting on significant ‘environmental matters’, the Government
has provided some guidance on the interpretation of this term. ‘Environmental matters’
include:

® Environmental impacts, both of the company on the environment (e.g. greenhouse gas
emissions, waste to landfill), and of the environment on the company (e.g. a depleting
natural resource base, how a company is operating in a carbon constrained world);

2 Securing the Future — The UK Government Sustainable Development Strategy, March 2005.

3 'Medium company’ turnover not more than £22.8m, balance sheet not more than £11.4m,
not more than 250 employees.
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® Company policies — how a company is managing, or intending to manage, these
impacts; and,

® Company performance, in managing their impacts and against their policies.

Defra Environmental Reporting Guidelines

Defra has previously produced General Environmental Reporting Guidelines with
supplements on Waste, Water and Greenhouse Gases. These are superseded by this
document with its web links to technical reporting protocols (e.g. on greenhouse gas
emissions). The old Guidelines are still available from the Defra website4.

1.4 Why manage and report environmental performance?

Managing and reporting on environmental performance can lead to significant business
benefits as well as benefits for the environment.

Cost savings and productivity gains

Businesses can save costs and increase efficiency through reducing and managing resource
use. Typical areas where cost savings are identified include the use of raw materials and
supplies, reductions in waste, water and energy use and transport, travel, and packaging.
By reducing environmental impacts, such as waste to landfill, businesses can significantly
reduce any associated taxes or levies, or avoid the cost of compliance altogether.
Responsible management of risks and liabilities can lead to reduced insurance costs.

The Environment Agency estimates British manufacturing would save £2-3 billion each
year, equivalent to 7 per cent of profits by adopting best practice waste minimisation
techniques, often with little or no investment.

Improved sales

Businesses can benefit from improved reputation amongst their customers (and potential
customers) by reporting on relevant environmental issues in a clear and transparent way.
Good reporting improves customer confidence. Informing customers of your efforts to
improve your organisation’s environmental performance can lead to increased confidence
in your products and services.

4 http://www.defra.gov.uk/environment/business/envrp/guidelines.htm
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Preferred supplier status

Large organisations are increasingly requiring suppliers and contractors to submit
environmental performance information to satisfy the expectations of their own shareholders.
Reporting on environmental information can make you a more attractive supplier than
your competitors.

74 per cent of the British population say more information on a company’s social and
ethical behaviour would influence their purchasing decisions. MORI CSR Study, 2003.

Increased attractiveness to the investment community

Investors, financial analysts and brokers are now asking questions about the sustainability
of business operations. Reporting on environmental matters provides a good indication
of what measures an organisation is taking to reduce risks and develop opportunities.
For example, the UNEP Finance Initiative (UNEP FI)> works closely with over 200 financial
institutions who are signatories to the UNEP FI Statements, and a range of partner
organisations, to develop and promote linkages between the environment, sustainability
and financial performance.

Product and service innovation

Measuring and managing environmental impacts drives and supports innovation in product
and service development, helping to secure new markets and customers or safeguard
existing ones.

In Spring 2005, the Government appointed a business-led Sustainable Procurement Task
Force to develop a national action plan for Sustainable Procurement across the public
sector by April 2006. Public sector expenditure is over £125bn.

Employee recruitment

Clear reporting of an organisation’s efforts to manage its environmental performance helps
to attract high-calibre employees as good environmental reputation and performance can
be an important factor in an employee’s choice of employer.

Example 1: GE's research-and-development investments in eco-friendlier technologies
will rise from $700 million in 2004 to $1.5 billion in 2010.

Example 2: The Carbon Trust estimates there has been over £1 billion of investment
in UK clean technology companies since 2000.

5 http:/Awww.unepfi.org

11
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Three in five people want to work for a company whose values are consistent with their
own. Source: A survey of 1,200 undergraduates across the 20 largest economies in the
world by Environics” Global Campus Monitor (2003).

Licence to operate

Managing environmental impacts and minimising the organisation’s impact on the
environment can reduce the exposure to fines. It can improve relations with regulators
and help ensure the company maintains its licence to operate by providing assurances
about compliance with environmental legislation and conformity with other relevant
laws and regulations.

1.5 Why use environmental KPIs?

Environmental Key Performance Indicators (KPIs) provide businesses with a tool for
measurement. They are quantifiable metrics that reflect the environmental performance

of a business in the context of achieving its wider goals and objectives. KPIs help businesses
to implement strategies by linking various levels of an organisation (business units,
departments and individuals) with clearly defined targets and benchmarks.

The impact of environmental matters on business performance is increasing and will
continue to do so. For example, poor management of energy, natural resources or waste
can affect current performance; failure to plan for a future in which environmental factors
are likely to be significant may risk the long-term value and future of a business. Therefore,
the Government expects that businesses will need to use environmental KPIs to adequately
capture the link between environmental and financial performance.

There are additional reasons why KPIs are important:

® They focus on 'key’ measures — i.e. those most important to an understanding of a
business and they mitigate the need for lengthy reports on a wide range of measures
many of which may be less relevant; and

® New regulations such as the Business Review required by the EU Accounts
Modernisation Directive require significant environmental issues to be reported
using KPIs.

Many companies are already collecting the data required to report on environmental KPIs,
either because they can be calculated from standard business data, such as energy bills, or
because the company separately already reports such information to a regulator.
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1.6 Current reporting situation

The latest study by corporateregister.comé notes that over 1,500 companies worldwide
now produce a separate Corporate Social Responsibility (CSR) Report, compared with
less than 100 reports in 1993. In the UK, some good progress has been made — 145
of the FTSE250 report to some extent on their sustainability performance’.

However, there is still a lack of quantification in most reporting. The Environment Agency
study of Annual Reports and Accounts of the FTSE All Share companiess, noted that the
majority of reports lack depth, rigour or quantification. The study concluded that quantified
environmental disclosure levels in Annual Reports and Accounts were found to be low.
Only 10 per cent of FTSE All Share companies report quantitatively on climate change,
water and waste.

1.7 Types of report
Companies can report on environmental matters in two contexts:

1. Mandatory reports — for example a Business Review and/or,
2. Voluntary reports — for example a Corporate Responsibility (CR) report.

Mandatory reports

Some 89 per cent of FTSE All Share companies currently report on environmental issues
in their Annual Report and Accounts according to the Environment Agency study. Many
businesses will now have to produce a Business Review that will include discussion of
environmental matters where necessary for an understanding of the business.

Voluntary reports

Organisations publish environmental information in Corporate Social Responsibility (CSR),
Corporate Responsibility (CR), Sustainability, or stand-alone Environmental reports. The
Government does not believe that one type of report is necessarily better than another;
what is important is that organisations understand and can be transparent about their
actions to reduce the harmful environmental and social impacts of their activities,
products and services.

These Guidelines are relevant to both mandatory and voluntary reports. In fact, the same
information can be used in different reports. For example, a company might disclose its
climate change performance as a part of a voluntary report, and take the view that, since
this will affect the financial performance and shareholder value of the company, it should
also be reported in the Annual Report or Business Review.

6 Towards transparency: progress on global sustainability reporting 2004, corporateregister.com, ACCA
7 Salterbaxter/Context, ‘Directions: trends in CSR reporting 2003-2004', 2004, joint report by Salterbaxter and Context.
8  Environmental Disclosures in the Annual Report & Accounts of companies in FTSE All-Share, The Environment Agency, 2004

13
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1.8 Guidelines and frameworks

The increasing demand for businesses to be transparent about the environmental and other
corporate responsibility challenges they face, has meant that a number of reporting guide-
lines and frameworks have evolved.

Reporting guidelines and frameworks

These Guidelines seek to help companies report their environmental impacts in a meaningful
and cost-effective way and, where possible, the Government has sought to ensure that
the Guidelines are consistent with other standards and reporting guidance.

In a recent report?, Chatham House recommended that the Government bring clarity
to the international CSR agenda by supporting a limited number of ‘gold standard’
initiatives. One such framework proposed in the Chatham House report is the Global
Reporting Initiative (GRI)1© which provides a detailed, globally applicable framework for
sustainability reporting. There are also a number of other reporting frameworks?.

Environmental Management Systems (EMSs)

EMSs can be used by companies of all sizes as a means to improve their overall
environmental performance. These systems will also provide useful information from
a reporting perspective. The Government’s EMS Position Statement'2 sets out policy
in this area in more detail; it recommends the following types of certified EMSs:

® The global standard ISO 14001
® The European Regulation EMAS (the EU Eco Management and Audit Scheme) and

® Businesses that wish to take a phased approach to implementing an EMS can follow
the BS8555 process'3; this is particularly appropriate for SMEs.

9 ‘Following up the World Summit on Sustainable Development commitments on Corporate Social Responsibility’,
Chatham House, 2005.

10 http://www.globalreporting.org

11 'Guidelines on environmental management accounting’, International Federation of Accountants, http://www.ifac.org;
and, ‘The Greenhouse Gas Protocol: a corporate accounting and reporting standard’, World Business Council for
Sustainable Development (WBCSD), http://Awww.wbcsd.org

12 http://www.defra.gov.uk/environment/business/scp/ems.htm
13 http://www.theacorntrust.org and http:/Avww.bsi-global.com
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Stakeholder engagement

UNEP’s Stakeholder Engagement Manual'4 provides comprehensive information on how
a company can undertake a rigorous stakeholder engagement process. The GRI also
provides comprehensive guidance on this.

Assurance

The use of independent third party assurance statements adds credibility to a business’
reporting and provides an important feedback mechanism for the business. A number
of organisations provide this service, and an assurance framework — AA1000 — has
been developed?s.

1.9 Principles of reporting

General principles

Regardless of which framework a company uses, there are some common principles
which, if followed, can provide assurance to a business and its stakeholders that appropriate
processes and procedures have been followed. This information can be included in the
narrative part of a report, to add context to quantitative KPIs.

Principle 1 — transparency

Transparency is essential to producing a credible report. Internal processes, systems and
procedures are just as important as the quantitative data, i.e. the value of the quantitative
data will be greatly enhanced if accompanied by a description of how and why the data
are collected. Particular issues which could be relevant to this principle are:

® The level of public disclosure

® Responsibility for environment/sustainable development exists

® Clear definition of boundaries of the company to which the report applies, and

® An explanation of internal processes to manage and report risk.

14 http://www.uneptie.org
15 http://www.accountability.org.uk/aa1000/default.asp#

15
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Principle 2 — accountability

A company can be accountable to a variety of different people for its behaviour. In a financial
sense directors are ultimately accountable to the owners of the company. Particular issues
which could be relevant to this principle are:

® The definition, level and nature of stakeholder engagement
® The existence and quality of a third party assurance statement

® Integration of environmental reporting within the Annual Report and Accounts,
and Business Review

® The existence and success of a communications strategy, and

® The extent to which information is specifically identified and tailored
to the needs of institutional investors.

Principle 3 - credibility

It is essential that any reporting is placed in context, to link the specific impacts
and understanding of the company to the wider movement by society to embed
the principles of sustainable development. Particular issues which could be relevant
to this principle are:

® Understanding of the concept of sustainable development and how it applies
to the business;

® A company’s procurement policy and efforts to manage the impacts of its supply
chains and products; and,

® The existence and description of an externally certified (or other) environmental
management system (EMS), and other data collection, measurement
and management procedures.

KPI principles

In addition to these general reporting principles, there are also some common
KPI-specific principles:

Principle 1 — quantitative

KPIs should be measured, and should therefore be quantitative in nature. This also means
that they can be acted upon; for example, targets can be set to reduce a particular emission
if it is expressed in a quantitative term. In this way the effectiveness of environmental policies
and management systems can be substantiated.
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Measurement of environmental impacts often requires some form of conversion
methodology or estimation, such as the estimation of carbon dioxide emissions resulting
from the consumption of heating oil. There are many standards that can be used to
perform this type of calculation, and it is important to report on the protocols used to
determine these impacts. More information regarding relevant protocols can be found
in the description of each KPI, below.

Units of measurement should be uniform, such as metric tonnes rather than imperial tons.
Sources of underlying data should be as readily available as possible. This adds to reporting
transparency, and should enable independent analysts to undertake in-depth research.

Principle 2 - relevance

In addition to the quantitative information, a KPI should be accompanied by a general
narrative, explaining its purpose and impacts (likely impacts are set out in the definitions
of each KPI in Section 4). As part of this narrative, all relevant information and comparators
should be taken into account for that KPI. Each KPI should describe the process undergone,
the calculation methods and any relevant assumptions. Progress should also be discussed,
including against targets, whether improvements or set-backs have occurred and how
these are being tackled. Any information relating environmental performance (i.e. the
environmental KPI) to financial performance should be also discussed. This can include
environmental fines and expenditures.

Principle 3 — comparability

The Government is seeking to stimulate the provision of comparable, comprehensive

and quantitative data, whilst avoiding the problem of over-prescriptive guidance leading
to ‘boilerplate’ or ‘cut and paste’ responses. As far as possible, all companies should be
able to report data in a comparable format, so users of reports can assess the performance
of a single company over time and relative to its competitors. It is important that companies
avoid using bespoke KPIs to hide poor environmental performance; the narrative part

of a report provides the opportunity for a company to discuss any tensions which

exist between providing comparable data and reporting company-specific KPIs.

KPIs should be expressed in absolute terms that cover the entire business for each period
of reporting (most commonly annually), and also related to a normalising factor. Two
commonly used normalising factors are turnover and production output; but there are
others which may be relevant for companies in a particular sector, for example companies
with offices may normalise to floor space.

This allows stakeholders to know how much environmental impact companies have relative
to a given amount of goods and/or services produced. Normalised data can be particularly
helpful in demonstrating environmental improvements in a growing business.

Environmental information should be published at the same time as Annual Reports and

Accounts, and relate to the same accounting period. Reporting should be consistent with
other types of company reporting as far as possible.

17
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2.1 How were these key performance indicators determined?
These Guidelines are derived from an analysis of the impact that UK businesses have

on the natural environment. The analysis takes into account the value of a number of
different ecosystem services’s. Ecosystems, and the biological diversity contained within
them, provide goods and services essential to our economic and social welfare. Ecosystems
tend to be significantly undervalued by society and in many cases no formal market exists

for the services that ecosystems provide. In this analysis a value has been placed on these
services in order to determine the relative importance of different environmental impacts.

2.2 The KPIs

There are 22 Key Performance Indicators considered to be significant to UK businesses.
These are supplemented by sections on supply chains and products:

Emissions to air

1. Greenhouse Gases

2. Acid Rain, Eutrophication and Smog Precursors
3. Dust and Particles

4. Ozone Depleting Substances

5. Volatile Organic Compounds

6. Metal emissions to air

Emissions to water

7. Nutrients and Organic Pollutants

8. Metal emissions to water

16 For further information on the value of ecosystem services please refer to the recently published United Nations
Millennium Ecosystem Assessment, a 4-year study involving 1,360 experts worldwide. This can be found at
http://Awww.millenniumassessment.org
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Emissions to land

9. Pesticides and Fertilisers

10. Metal emissions to land

11. Acids and Organic Pollutants

12. Waste (Landfill, Incinerated and Recycled)

13. Radioactive Waste

Resource use
14. Water Use and Abstraction

15. Natural Gas

16. Qil

17. Metals

18. Coal

19. Minerals

20. Aggregates

21. Forestry

22. Agriculture

Every business should also consider reporting on how it influences the environmental
performance of its supply chain and products, the following additional sections

in Chapter 4 provide guidance on this:

® Supply chains

® Products

These KPIs have been designed with company reporting in mind. Where possible,
recommendations as to how to measure these KPIs make use of information that is
routinely collected by companies. Accordingly, many of the KPIs described can be calculated

from information such as quantity of fuel consumed per annum, business mileage, and how
much electricity has been purchased.

19
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Biodiversity

These guidelines do not include a KPI specifically for biodiversity.

There is no single, universally accepted method for measuring the impacts of company
activity on biodiversity. However, there are developing initiatives and schemes which
provide a model for companies to report qualitatively on their biodiversity impacts

in a holistic and integrated way such as the Global Reporting Initiative (GRI).

This will be particularly relevant for certain sectors of business who are involved with
supply chain issues (see Section 4.5). This will also be important for those industries with
significant impacts on biodiversity, including but not limited to the extractive industries,
natural resource use (including forestry) and agriculture (including pesticides/fertilisers).

Many of the KPIs in this guidance will provide a contribution to understanding how business
activities will affect biodiversity. Most of the KPIs (indirectly or directly) do take account of
some of the activities which will have biodiversity impacts. Performance against the KPls
will allow companies to assess the ecosystem services whose degradation can result in
biodiversity loss (i.e. emissions to water), allowing for a more strategic assessment of
impacts to be made.

Further guidance is available to assist business'”.

Environmental fines and expenditures

Businesses can incur environmental fines and expenditures during the course of their
operations. Linking these types of costs to specific KPIs provides a financial context to
those stakeholders that are interested, especially institutional investors. Some expenditure
may be attributable to a specific KPI, for example waste, in which case it should be
described alongside the information disclosed on each KPI. Other fines and expenditures
may be harder to attribute to one specific KPI, in which case they should be reported separately.

17" The Global Reporting Initiative suggests nine indicators which will assist companies in reporting on their impacts.
http://www.globalreporting.org
— The Convention on Biological Diversity (CBD) has developed trial indicators for measuring biodiversity loss which

may also be useful in an evaluation of the indirect and direct effects of business activities on biodiversity:
http://Awww.biodiv.org/doc/publications/cbd-2010-brochure-en.pdf

— Earthwatch have produced guidance for business on biodiversity impacts management
http://Awww.businessandbiodiversity.org/action_options.html

— The Business and Biodiversity Strategy Implementation Group (BBSIG) is looking at issues of biodiversity,
reporting and corporate responsibility as part of its remit under the England Biodiversity Strategy.
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All businesses must comply with environmental legislation that applies to them. It is important
that businesses that have incurred fines report on them. For each financial accounting year,
a summary of the number of prosecutions and the size of the fines and associated costs
should be reported, regardless of actual size. Incident locations could also be reported if
deemed relevant, as regulatory regimes can differ significantly. The Environment Agency
has launched a free website (Www.netregs.gov.uk) designed to help small and medium
businesses understand and comply with their environmental obligations.

Environmental expenditures are classified as types of costs aimed at directly preventing,
reducing or ceasing pollution and nuisances created by a company’s activities, including
accumulated liabilities, provisions, public funding or other grants, and capital expenditures
related to environmental issues. Where these expenditures can be separated from mainstream
operational costs businesses should consider reporting them.

2.3 How to determine reporting boundaries

Determining reporting boundaries can be complicated. The polluter pays principle is a way
to clarify reporting boundaries. This principle assigns responsibility to those parties that
directly cause the pollution or use a natural resource. Using this model, emissions caused
or resources used directly by the company fall under its direct responsibility; all other
impacts are indirect.

Direct environmental impacts result from a businesses own operations and include
greenhouse gas emissions from heating boilers and vehicles, other emissions from any
manufacturing operations, and waste produced. The purchase of finished products, such
as electricity and outsourced logistics, results in upstream indirect (supply chain) impacts
that are embedded in the products and services supplied. Thus, the purchase of electricity,
any form of transport where a company does not pay for the fuel, and supplied water,
raw materials and finished products are considered indirect impacts. Downstream indirect
(products in use) environmental impacts can be caused by the use or disposal of a product
after it has been sold. Figure 1 sets out some direct and indirect impacts.

Energy and Water Use

Even though energy and water use are indirect impacts, the Government believes that
responsibility for managing these is shared; this is because more than one company can
influence this impact. For example, an electricity generator can reduce the carbon content
of the electricity which it generates, but equally, a company which uses that electricity can
improve its energy efficiency. In this example, both companies can improve their performance
so both can usefully measure, manage and report their performance against this impact.
For this reason, the Greenhouse Gas and Water Key Performance Indicators, and the Supply
Chain section contain information on energy and water use.

The Government accepts that in this situation two companies will be reporting the same
impact. However, these Guidelines do not establish an emissions trading regime where
it is necessary to avoid this.
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2.4 Reporting on direct and indirect KPIs

The Government expects businesses to report on their significant environmental impacts
whether they are direct or indirect.

Businesses are likely to derive benefit from positively influencing their indirect environmental
impacts for at least three reasons:

® The issues may be significant in terms of the organisation’s overall environmental impact;

® QOrganisations need to be able to demonstrate that reducing their direct impacts is not
at the expense of increased impacts elsewhere; and,

® Some stakeholders may deem them accountable for supply-chain impacts, particularly
where they have significant purchasing power in the marketplace.

These issues are best tackled by adopting a strategic approach to environmental purchasing
and supply-chain management that is set within the wider context of an organisation’s
purchasing and environmental management activities. There is a wide range of support
and guidance available to organisations from the relevant professional bodies including
the “Strategic Supply-Chain Group”1® and the handbook “Environmental Purchasing

in Practice” 1.

18 http://www.sscf.info

19 Environmental Purchasing in Practice — guidance for organisations, 2002, Institute for Environmental Management
and Assessment, Chartered Institute for Purchasing and Supply, NHS Purchasing and Supply Agency.
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3.1 The reporting process

Figure 2 sets out the recommended environmental reporting processes.

Figure 2: Process for reporting environmental KPIs

1.Determine relevant KPIs by
benchmarking against:
Defra Guidelines
Peers & Sectors
Reporting Standards

4. Collect further data
as necessary

2. ldentify
audience & decide
on reporting medium

L

Other data

sources

3. Review data
requirements & sources

Internal review

External
verification

5. Report on
relevant KPIs

Environmental

Management
System

Step 1: Determine relevant KPIs

There are a number of different ways to do this and the most appropriate way will
depend on the internal resources and expertise available, and whether the organisation

is experienced at reporting.
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For many businesses these Guidelines will provide a useful guide as to which environmental
impacts are relevant for particular sectors. Figure 4 describes the KPIs that are typically
significant for over 50 sectors, and this information can be used to help with deciding on
the most appropriate KPIs to report. There is more information on using these Guidelines
in the next section. Many businesses also review what their peer companies are reporting
so that they have a good benchmark of the relative extent of reporting.

Finally, for organisations that expect to report on a diverse and wide range of KPIs it may
be useful to refer to other standards that exist for environmental reporting, such as the
Global Reporting Initiative, in addition to these Guidelines. This may be especially useful
for those organisations that already report and wish to make their environmental reporting
more extensive and appeal to a wider set of stakeholders.

Step 2: Identify audience & decide on reporting medium

It is important to ensure that when reporting environmental performance, the KPIs
selected meet the expectations of the key audiences or stakeholders. Audiences
can include shareholders, employees, government, suppliers, customers,
academics/consultancies, the local community and NGOs.

Step 3: Review data requirements & sources

The next step is to gather the data as appropriate. Companies that are already reporting
may have the appropriate systems in place; new reporters will need to consider the most
appropriate way of gathering the information.

Environmental Management Systems (EMS)

Environmental Management Systems (such as 1ISO14001, EMAS and BS8555) are described
in Chapter 1. The Government believes that these systems are a robust and effective way
of managing the data-gathering process to an appropriate standard. More information
about EMS can be found at: http://www.defra.gov.uk/environment/business/scp/ems.htm
Other data sources

In some cases it will be possible to collect information using standard business systems

such as transactional systems. These Guidelines describe how businesses can use information
that is already collected, such as fuel and electricity bills, to calculate environmental KPIs.

25
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Step 4: Collect further data as necessary

Once the data requirements and systems have been assessed, it may be necessary to collect
more information than is currently available. This may involve implementing or expanding
the data collection systems currently in place.

Step 5: Report on relevant KPIs

Once the appropriate information has been gathered, the relevant KPIs can be reported.
This process can be repeated for every reporting period. Most companies that report
on environmental KPIs do so annually.

Figure 3 illustrates how a number of KPIs could be reported for a typical service
industry company.

3.2 How to use these Guidelines
The recommended way to use this document is:

1. Find the appropriate Sector Classification for your company. Figure 4 (p66) contains
information on 56 sector types, the most significant direct KPIs, and other KPIs. Look
up the sector type, or types, that most accurately reflect your business type.

2. Assess direct KPIs. Assess the relevance of the direct KPIs to your business. Each sector
cross-references page numbers for each KPI. Please refer to each individual KPI for further
information on the definition, the process and sectors that give rise to the impact, how
to measure or calculate it, and how to report it.

3. Assess indirect KPIs. Once you have determined relevant direct KPIs, please refer again
to Figure 4 to assess Indirect Impacts (Upstream). When examining your sector in the
table, refer to the column that states Significant Supplier Industries. Look up the relevant
direct KPIs for each supplier sector in order to determine which issues are relevant for
a given supplier industry. Then refer to the sections on Supply Chains and Products.

4. Measure and report on KPIs according to Guidelines. These Guidelines provide
details of how to measure each KPI, in many cases making use of standard business
data that may already be collected. The Guidelines also describe in clear terms how
to report on each KPI.

Figure 3 illustrates the way in which a number of KPIs for a typical service industry
company could be reported.
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Figure 3: Sample Company Plc — Environmental Key Performance Indicators

Environmental Key Performance Indicators - Financial Year 2005

Direct Impacts (Operational) Quantity
Greenhouse Definition Data source & Calculation Absolute Normalised
Gases Methods Tonnes Tonnes
co2 CO2 Per £M Turnover
2004 2005 2004 Target | 2005 Target
Gas Emissions from Yearly consumption in kWh collected
utility boilers. from fuel bills, converted according
to Defra Guidelines.
Vehicle Fuel Petrol and diesel | Expense claims and MOT recorded
used by staff and | mileage, converted according
van hire fleet. to Defra Guidelines.
Waste Definition Data source & Calculation Quantity
Methods :
Absolute Normalised
Tonnes Tonnes Waste Per £M Turnover
2004 2005 2004 Target | 2005 Target
Landfill General office Volume of waste generated per
waste, which annum, calculated by recording
includes a mixture | the number of bins and skips
of paper, card, removed, converted to tonnes
wood, plastics according to Defra Guidelines.
and metals.
Recycled General office Volume of waste recycled per annum,
waste recycled, | calculated by recording the number
primarily of bins and skips removed for
cardboard. recycling, converted to tonnes
according to Defra Guidelines.
Indirect Impacts (Supply Chain)
Greenhouse Definition Data source & Calculation Quantity
Gases Methods .
Absolute Normalised
Tonnes CO2 Tonnes CO2 Per £M Turnover
2004 2005 2004 Target | 2005 Target
Energy use Directly purchased | Yearly consumption of directly
electricity, which | purchased electricity in kWh,
generates converted according to
Greenhouse Defra Guidelines.
Gases including
CO2 emissions.
Water Definition Data source & Calculation Quantity
Methods .
Absolute Normalised
) Cubic Metres Water Per
Cubic Metres
£M Turnover
2004 2005 2004 Target | 2005 Target

Supplied water

Consumption of
piped water. No
water directly
abstracted by
the Group.

Yearly consumption of
purchased water.
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4.1 Emissions to Air

KPIl 1 Greenhouse Gases

Definition

Greenhouse gases (GHGs) are so called because they contribute towards the greenhouse
effect. The greenhouse effect describes the natural phenomenon where certain gases

in the atmosphere increase the Earth’s surface temperature due to an ability to trap
heat, similar to the way in which glass traps heat in a greenhouse.

The six main GHGs are covered by the Kyoto Protocol, these gases are outlined in the
box below. Each GHG has a different capacity to cause global warming, depending on

its radiative properties, its molecular weight and its lifetime in the atmosphere. The so-called
global warming potential (GWP) of a gas encapsulates these factors. The GWP used for
the Kyoto Protocol is defined as the warming influence over a 100-year time horizon
relative to that of carbon dioxide. The GWP of methane is 21 (i.e. a 1kg emission of
methane to the atmosphere will cause an equivalent warming effect as 21kg of carbon
dioxide over 100 years). GWP of nitrous oxide is 310, for F-gases GWP can be several
thousands. GWP for carbon dioxide is, by definition, 1.

Greenhouse Gases covered by the Kyoto Protocol

Carbon Dioxide — CO; Emitted mainly from the burning of fossil fuels, carbon dioxide
accounted for some 86 per cent of the UK's human-induced (anthropogenic) GHG
emissions in 2003. Typically quantified in tonnes of CO, per year.

Methane - CH4 Emitted mainly from agriculture, waste disposal, leakage from the gas
distribution system and coal mining, methane contributed to over 6 per cent of UK
anthropogenic GHG emissions in 2003.

Nitrous Oxide — N,O The main anthropogenic sources of nitrous oxide emissions are
agriculture, transport, industrial processes and coal combustion. Nitrous oxide accounted
for approximately 6 per cent of UK GHG emissions in 2003.

Hydrofluorocarbons — HFCs, Perfluorocarbons — PFCs and Sulphur
Hexafluoride — SFg Collectively known as ‘F-gases’ they are emitted mainly from air
conditioning and refrigeration and industrial processes. Together F-gases accounted
for around 2 per cent of the UK’s anthropogenic GHG emissions in 2003.
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There is considerable scientific evidence that the increase in atmospheric concentrations
of GHGs due to human-induced (anthropogenic) GHG emissions is having a noticeable
effect on climate. The Intergovernmental Panel on Climate Change (IPCC) was set up

in 1988 to assess the science of climate change?0. Reports are prepared by thousands of
scientists from around the world and agreed at intergovernmental meetings of the IPCC.
The IPCC’s Third Assessment Report, issued in 2001, makes the following observations:
“The Earth’s climate system has demonstrably changed on both global and regional scales
since the pre-industrial era, with some of these changes attributable to human activities.
Human activities have increased the atmospheric concentrations of greenhouse gases and
aerosols since the pre-industrial era. The atmospheric concentrations of key anthropogenic
greenhouse gases (i.e. carbon dioxide (CO;), methane (CHjy), nitrous oxide (N,0), and
tropospheric ozone (O3) reached their highest recorded levels in the 1990s, primarily
due to the combustion of fossil fuels, agriculture, and land-use changes.” The increase
in the natural process of the greenhouse effect caused by human activities is known as
the enhanced greenhouse effect and leads to global warming. Globally, the ten hottest
years on record have all occurred since the beginning of the 1990s. Current climate
models predict that global temperatures could increase from between 1.4 and 5.8°C
over the next 100 years, depending on the amounts of GHGs emitted and the sensitivity
of the climate system?'. The social, environmental and economic costs associated with
this could be considerable.

The contributing role of man-made GHGs to climate change is accepted by most countries.
A large number of global, national and local initiatives are developing that will limit the
number of GHGs emitted by corporations. At an international level, the United Nations
Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol have
established a framework within which many countries are taking action to limit or reduce
GHG emissions. The Kyoto Protocol entered into force on 16 February 2005 and imposes
a legally binding GHG emission reduction target on the UK of 12.5 per cent22 of base
year emissions23 between 2008 and 2012. The Government has also committed to a
domestic goal of a 20 per cent reduction in CO, emissions by 2010. At a UK and EU level,
this has led to initiatives which include the UK Climate Change Programme, the European
Climate Change Programme, the Greenhouse Gas Emissions Trading Scheme Regulations,
and the EU Emissions Trading Scheme.

20 http://www.ipcc.ch

21 http://www.defra.gov.uk/environment/climatechange/

22 Reduction of UK carbon dioxide emissions from 1990 levels as apportioned under the Burden Sharing Agreement.
23 Base year emissions are 1990 for CO2, CH4 and N20 and 1995 for the F-gases.
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EU ETS, UK ETS and CCAs

The EU Emissions Trading Scheme (EU ETS) that commenced in 2005 is one of the main
policies being introduced across Europe to tackle emissions of carbon dioxide and fight
climate change. Participants in the Scheme are allocated allowances, each allowance
representing a tonne of the relevant emission, in this case carbon dioxide. Installations
must then monitor and report their CO, emissions and at the end of the year surrender

an equivalent number of allowances from their account. Emissions trading gives companies
the flexibility to meet emission reduction targets according to their own strategy; for example
by reducing emissions on site or by buying allowances from other companies who have
made reductions and consequently have excess allowances available to sell. The EU ETS
will become one of the main ways to cut carbon dioxide emissions, while maintaining
economic growth. Phase 1 of the EU ETS (2005 to 2007) involves around 1,100 installations
from a range of sectors, including power stations, iron and steel, pulp and paper, and oil
refineries in the UK, and regulates approximately 45 per cent of EU CO, emissions?4,

The UK Emissions Trading Scheme (UK ETS) that began in March 2002 was the world’s
first economy-wide greenhouse gas emissions trading scheme. Thirty-one organisations
(‘Direct Participants’ in the scheme) have voluntarily taken on emission reduction targets
to reduce their emissions against 1998-2000 levels, delivering 11.88 million tonnes of
additional carbon dioxide equivalent (CO, e) emission reductions over the life of the
scheme (2002-2006). In the first year (2002), the Direct Participants achieved emission
reductions of 4.64 million tonnes CO; e against their baselines and in the second year
(2003) they achieved emission reductions of nearly 5.2 million tonnes CO; e against their
baselines. A reduction of 5.9 million tonnes CO; e was achieved by direct participants
against their baselines in the 2004 compliance period.

The UK ETS trading facility is also open to the 6000 companies with Climate Change
Agreements (CCAs). These negotiated agreements between business and Government set
energy-related targets. Companies meeting their targets will receive an 80 per cent discount
from the Climate Change Levy, a tax on the business use of energy. These companies

can use the scheme either to buy allowances to meet their targets, or to sell any over-
achievement of these targets. Anyone can open an account on the registry to buy and

sell allowances.

Processes

The most significant activity that contributes to GHG production is the combustion of fossil
fuels; mostly for the generation of energy for businesses and homes, but also and increasingly
for transportation. In addition to fossil fuel combustion, other significant human induced
sources of GHG include agriculture (enteric fermentation, manure management and others),
industrial processes (particularly the production of cement, glass chemicals, steel, and food
and drink), land-use change and forestry, waste management (landfill and incineration),
and others. Significant GHG intensive activities are cement production (resulting in process
CO,) and chlorofluorocarbons (CFC) production or use.

24 Further information: http:/Awww.defra.gov.uk/environment/climatechange/trading/eu/index.htm
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Sectors

Every business sector is responsible for GHG emissions. Companies could be affected
by present or future regulation due to either direct impacts as a result of their own
operations or indirect impacts arising from their supply chain.

Boundaries

Companies may decide to report on impacts that occur outside their normal financial
reporting boundaries and this is common practice in the case of GHG emissions.

Direct impacts

The most significant contributor to GHG production is the combustion of fossil fuels,
so any business that burns large amounts of fuel will have significant direct GHG emissions.

Indirect impacts — energy use

Many companies report on the GHG emissions incurred in the generation of the electricity
they consume and for service companies these indirect emissions can be more important
than their direct environmental impacts. There are also some ways that companies can
mitigate these emissions, for example by paying a renewables tariff or improving energy
efficiency. As such the Government encourages companies to measure and understand
the GHG emissions in supplied electricity. The detailed advice below on how this can be
calculated is therefore repeated within the supply chain section (4.5) of this document.

It is important to note that these indirect GHG emissions should be reported separately
from direct emissions.

Over 70 per cent of UK electricity is generated from fossil fuels2s. Businesses that consume
a large amount of electricity will be indirectly responsible for significant GHG emissions.
These emissions should be reported separately from the GHG that companies emit directly
as described in KPI 1.

If you have not defined any special requirements with regard to your electricity supply
(i.e. you are supplied standard grid electricity) you should use Defra’s standard electricity
generation factor to estimate emissions from kWh of electricity consumed. Guidance
on standard conversion factors can be found on Defra’s website, in the annex sections
of Defra’s Guidelines for Company Reporting on Greenhouse Gas Emissions, at:
http://www.defra.gov.uk/environment/business/envrp/gas/index.htm

25 http://www.dti.gov.uk/energy/inform/energy_stats/electricity/index.shtml
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If you have operations outside of the UK that are supplied electricity, you can apply

the appropriate conversion factor for each country, as different countries have different
generation mixes. The United Nations Conference on Trade and Development (UNCTAD)
has published guidance on standard emission factors for each country, which is available
from their website2s.

Calculation or measurement procedures

GHGs can be measured by recording emissions at source by continuous emissions monitoring
or by estimating the amount emitted using activity data (such as the amount of fuel used)
and conversion factors (e.qg. calorific values, emission factors, oxidation factors). For
instance, factors can be used to calculate the amount of CO, emitted as a result of burning
a particular quantity of oil in a heating boiler. Conversion factors are published by a number
of agencies. It is recommended that UK companies not already reporting for reqgulatory
purposes use Defra’s conversion protocols. These can be found on Defra’s website, in

the annex sections of Defra’s Guidelines for Company Reporting on Greenhouse Gas
Emissions, at: http://www.defra.gov.uk/environment/business/envrp/index.htm

Conversion factors are categorised as follows:

Category Explanation

Fuel For example, conversion of tonnes of oil used in heating boilers to tonnes
of CO, emitted.

Combined Heat and Power Conversion of kWh to tonnes of CO, emitted.
Electricity conversion factors For example, conversion of kWh to tonnes of CO, emitted.
Typical process emissions Identification of emissions derived from certain processes. For example,

cement production results in CO;, emissions.

Greenhouse gas conversion protocols Conversion of individual GHGs to CO; equivalents.
Transport: Road, Rail, Air, Road Freight and For example, conversion of miles travelled in medium-sized petrol car
Other Freight to tonnes of CO, emitted.

The National Atmospheric Emissions Inventory is also a useful source of information:
http://www.naei.org.uk/

26 A Manual for the Preparers and Users of Eco-efficiency Indicators. UNCTAD, 2004. http://www.unctad.org
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Many of the initiatives mentioned in the definition of this KPI, such as the EU and UK
Emissions Trading Schemes, have specific monitoring and reporting requirements that
must be used by the installations involved27.28. For example, the monitoring requirements
for installations in the EU ETS are specified in their greenhouse gas permit conditions
in accordance with the Commission’s Monitoring and Reporting Decision. Failure to meet
these permit conditions could lead to prosecution. However, there may be other sources
or types of greenhouse gases that are emitted from the site that are not part of the
Scheme and are not included on the permit (for example CO, from transport emissions
on a site). For example, non-CO, gases are included in the UK ETS but not included

in the EU ETS at this stage. To calculate the total CO, and CO, equivalents from the site
as a whole, installations can use these Guidelines. It should therefore be recognised that
businesses will report different emissions under the UK ETS and EU ETS because of their
different scope and coverage. Where emissions are reported there should be a clear
statement about what sources they cover and a clear explanation for any variation

in total annual emissions figures (including variations due to the different nature

of the UK ETS and EU ETS).

Reporting guidance

Greenhouse gases should be reported in metric tonnes emitted per annum individually.
If an estimation method has been used this should also be reported.

Greenhouse gases should always be reported in this way. For normalising purposes,
GHGs can also be reported as CO, equivalents.

KPI 2 Acid Rain and Smog Precursors

Definition

Acid Rain and Smog Precursors, for purposes of this KPI, are sulphur dioxide (SO,),

nitrous oxides (NO,), ammonia (NHs) and carbon monoxide (CO). Other acid rain and smog

precursors include VOCs and particulate matter, but these are covered by other KPIs.

Acid rain and smog precursors (which can also be eutrophication precursors) are emissions
to air which, with dispersion, can be transported in the atmosphere over distances of
hundreds to thousands of miles, and eventually deposited through precipitation or by
direct “dry” processes. The term acid rain refers to all types of precipitation (rain, snow,
fog, dew) or dry deposition (fly ash, sulphates, nitrates) that are acidic in nature.
Eutrophication is the process by which excess nutrient is added to an ecosystem.
Significant inputs of nutrients to water can stimulate the growth of plant life,
subsequently affecting other aquatic life by depleting oxygen levels.

27 See: http://www.defra.gov.uk/environment/climatechange/trading/eu/permits/index.htm for EU ETS monitoring and
reporting Guidance.

28 See: http://www.defra.gov.uk/environment/climatechange/trading/uk/index.htm for UK ETS reporting.
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The most significant acidification precursors are sulphur dioxide (SO;), nitrous oxides
(NO,) and ammonia (NHs). Nitrous oxides (NO,) and ammonia are also the most common
eutrophication precursors. Both acid rain and eutrophication precursors can have adverse
effects on biodiversity. Emissions from industrial activities of these pollutants are heavily
regulated, including the Integrated Pollution Prevention and Control Directive (IPPC) at
the EU level, the Clear Skies Initiative in the US and the Pollution Prevention and Control
Act in the UK.

Smog precursors can be a variety of pollutants, including nitrogen oxides, carbon monoxide
and a huge range of Volatile Organic Compounds. When combined with sunlight, these
precursors interact in a complex reaction to produce ground level ozone and peroxyacetic
nitric anhydride (PAN) which, along with particulate matter, are the main components of
photochemical smog. Photochemical smog is a health hazard and, as sunlight is a factor
in smog formation, it is usually more severe in summer when light levels are higher.
Ground-level ozone is also damaging to plant life and can destroy synthetic material

if long-term exposure occurs.

Processes

Smog precursors are emitted by a wide variety of natural and human-influenced processes.
The primary human-influenced processes that emit smog precursors are fossil fuel combustion,
for example in road transport and electricity generation, and processes that release VOCs.
Nitrogen oxides are also used in the Ostwald process, an industrial process that produces
nitric acid from ammonia. Nitric acid is commonly used in the production of ammonium
nitrate fertilisers. The heavy use of nitrogen-based fertilisers and the intensive farming

of animals leads to releases of ammonia from these activities — 80-85 per cent of UK
ammonia emissions come from agriculture, with the great majority resulting from the
collection, storage and disposal of animal waste.

Pollutant Impact Source

Nitrogen Oxides Precursor to ozone formation, secondary Fuel combustion
particulate matter formation, acid
deposition (including acid rain), and
eutrophication. NO; is also toxic.

Sulphur Dioxide Precursor to acid deposition (including Fuel combustion (especially coal)
acid rain) and secondary particulate
matter formation. Also toxic.

Ammonia Precursor to eutrophication, acid rain and | Animal wastes and fertilisers
secondary particulate matter formation.

Carbon Monoxide Carbon monoxide — toxic, binds to Fuel combustion, paints and finishes,
haemoglobin in blood, ozone (smog) solvent based cleaners and
precursors. de-greasing agents
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Sectors

Sectors that use fossil fuels will contribute towards acid rain, eutrophication and smog.
For more information please refer to Figure 4.

Calculation or measurement procedures

Although ozone is one of the primary components of smog, it is produced through
secondary processes that occur naturally rather than directly from industrial processes
or fuel consumption. However, the precursors (see table) are primary emissions and can
be measured, as can the other main component of smog — primary emissions of particulate
matter (note that particulate matter is covered by a separate KPI). These emissions arise
from the consumption of fossil fuels and can be calculated using standard emissions
factors, provided the quantity and type of fuel combusted is known, along with the

type of boiler or engine.

Producers of nitric acid who utilise the Ostwald process should be able to calculate their
emissions of nitrogen oxide based on the efficiency of their process (which can be calculated
by comparing the mass of products compared to the mass of reactants). In a 100 per cent
efficient process, no nitrogen oxides would be emitted, however it is unlikely that the
process would be 100 per cent efficient.

Reporting guidance

SO,, NO,, NHsz and CO should be reported in metric tonnes emitted per annum.
If an estimation method has been used this should also be reported.

KPI 3 Dust and Particles

Definition

Dust and particulate matter, alternatively referred to as particulates, aerosols or fine particles,
are tiny particles ranging from 10 nanometres to 100 micrometres in diameter. There are
two types of processes that contribute to ambient particles: (1) primary emissions of particles,
where particles are emitted directly to the atmosphere, and (2) emissions of precursor
gases that react in the atmosphere to form secondary particles. Exposure to particulate
matter (PM) is associated with a number of health outcomes including shortened life
expectancy, cardiovascular and lung disease. Particles smaller than 10 micrometres
(PM) are small enough to enter the airways and lungs.
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The EU has set strict limits on the level of airborne PMq. These limit values came into force
in 2005. Ambient PM;q concentrations are expected to fall as improved vehicle engine
technologies are adopted and stationary fuel combustion emissions are controlled through
abatement or the use of low sulphur fuels such as natural gas. Despite this, some areas

of the country, particularly near to some busy roads, are expected to exceed the 24-hour
average EU limit value. It is expected that concentrations of PM;q will remain a hazard to
public health in most of the urban areas of the UK for the near future. This is partly due

to increased use of diesel vehicles in car fleets and also due to high background levels of
PM resulting from regional and trans-boundary emissions of secondary PM precursor gases
such as NO, and SO,.

Processes

Combustion of fossil fuels is the primary source of ambient particulate matter, although
other activities such as non-exhaust emissions from road traffic (e.g brake and tyre wear)
and re-suspension contribute to ambient levels near roads. Processes such as waste handling
and minerals extraction can also cause emissions of PMyq. Primary particulate emissions
from combustion are chiefly composed of unburned hydrocarbons, carbon (soot), sulphur,
salts and toxic metals. Secondary particles arise when ammonia interacts with acidic species
in the atmosphere — note that this is covered by the Acid Rain and Smog Precursors KPI.

Sectors

The main sectors contributing to primary particulate emissions are the energy industry (fossil
fuel burning electricity generators) and road transport. The main sectors directly contributing
to secondary particulate emissions are the power generation sector and any company that
owns petrol/diesel powered vehicles. All sectors indirectly contribute to ambient particulate
levels as a result of electricity consumption, although this is an indirect impact. For more
information please refer to Figure 4.

Calculation or measurement procedures

Primary particulate matter emissions arise from the consumption of fossil fuels and can be
calculated using estimation methods??, provided the quantity and type of fuel combusted
is known, along with the type of boiler or engine.

Reporting guidance

Primary particulate matter emissions should be reported in metric tonnes emitted
per annum, by size of particle. If an estimation method has been used this should
also be reported.

29 For further guidance please refer to the US Environmental Protection Agency’s website.

QOil-fired boilers: http:/Awvww.epa.gov/ttn/chief/ap42/ch01/final/c01s03.pdf table 1.3-4 in the Tables section.
Gas-fired boilers: http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
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KPI 4 Ozone Depleting Substances

Definition

Ozone depleting substances (ODS) catalyse the destruction of ozone in the upper
atmosphere (the ozone layer).

The most important Ozone Depleting Substances are Chlorofluorocarbons (CFCs

and Freons), Hydrochlorofluorcarbons (HCFCs), Halons, Methyl Chloroform, Carbon
Tetrachloride (the main precursor of Freons) and Methyl Bromide. There are a wide range
of Ozone Depleting Substances, but the majority of uses of them have been phased out
following the 1987 Montreal Protocol. CFCs were used as refrigerants, propellants in

aerosol cans, cleaning solvents for circuit boards and blowing agents for making expanded

plastics. They have been replaced with HCFCs, which still contribute to ozone destruction
but are less harmful, and other non-ozone depleting substances. HCFCs are also being
phased out of use. Currently in the EU HCFCs can only be used to refill existing air
conditioning and refrigeration systems; halons can only be used for specific critical uses;
and methyl bromide can only be used for agreed critical uses and for quarantine and
pre-shipment purposes.

Processes

HCFC emissions are caused largely by leakage from air conditioning and refrigeration
systems. Halons are used in fire extinguisher systems on aeroplanes and other highly
specialised uses, where fires must be extinguished as quickly as possible, and are emitted
when these systems are used.

Sectors

For more information please refer to Figure 4.

Calculation or measurement procedures

Ozone Depleting Substances are often only emitted to the environment by accident.
Companies should record the ODS currently in use (which can be estimated based on the
type of refrigeration, air conditioning or fire extinguisher system containing the ODS) and
the amount emitted if leakage occurs, or fire extinguishers are used. The manufacturer
of the system should be able to provide data on the quantity of ODS used in the system

and the likely amount emitted in the case of a fault.

Ozone Depleting Potentials or Global Warming Potentials can be used to compare
the effects of ODS30 substances.

30 http://www.epa.gov/docs/ozone/ods.html
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Reporting guidance

ODS should be reported in metric tonnes by type emitted per annum. If an estimation
method has been used this should also be reported.

KPI 5 Volatile Organic Compounds

Definition

Volatile organic compounds (VOC) are a group of commonly used chemicals that evaporate
when exposed to air. VOCs are able to act as a solvent, or carrier, for many substances and
as such are widely used as cleaning and liquefying agents in fuels, degreasers, solvents,
polishes, cosmetics, drugs, and dry cleaning solutions. Some common VOCs are
trichloroethylene (TCE), tetrachloroethylene (which is a dry cleaning fluid), trichloroethane,
benzene, toluene, and xylenes. Methane is also a VOC, but it is covered by the
Greenhouse Gas KPI.

VOCs are either emitted to air as gases from certain substances or as a by-product of fossil
fuel combustion. There are thousands of different substances which emit VOCs, such as
paints, lacquers, paint strippers, cleaning supplies, pesticides, building materials, office
equipment and materials, adhesives, photographic solutions and many more.

Processes

Industrial processes that emit VOCs include manufacturing, mining, textiles and paper
production. VOCs also arise from fuel consumption. However, given the broad range
of VOCs and their multitude of uses, it is often impractical to give an exhaustive list
of the processes that produce them.

Sectors
For more information please refer to Figure 4.
Calculation or measurement procedures

VOC emissions from fuel consumption can be calculated using the appropriate fuel
conversion protocols which convert fuel used to VOC emitted, provided the amount
and type of fuel and the type of boiler or engine is known. VOC emissions from specific
industrial processes can be estimated based on the specific type of chemical known, its
volatility/vapour pressure and the amount used. Solvent mass inventories can also be
used to measure VOC emissions (amount of solvent used subtracted from the amount
of solvent recovered).
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Reporting guidance

VOCs should be reported in metric tonnes emitted per annum. If an estimation method
has been used this should also be reported. The combustion of fuel gives rise to many
different types of VOC, so it is impractical to record them individually, in which case the
masses of individual VOCs should be totalled together. This approach should also be
taken where the amount of any individual VOC emitted is negligible (i.e. in kilograms
per annum). In cases where a large quantity of an easily identifiable VOC is emitted
(e.g. formaldehyde) the specific name and amount of that VOC should be reported.

KPl 6 Metal Emissions to Air

Definition

Metals that can have significant environmental impacts include lead, mercury, cadmium,
arsenic and nickel. Certain heavy metals that are in common usage are often emitted to
air as particulates or dust. Metals emitted to air are eventually deposited on land or water
and accumulate in soil, water, sediments and sludge, depending on the atmospheric
conditions and type of metal. From here they can then accumulate in flora and fauna and,
as they are often toxic, this can have highly harmful effects on the environment. The relative
mobility of metals differs, and consequently their environmental effects can also be varied.
For example, once lead has fixed into soil it takes a very long time to migrate out, and

as such lead can have long-term effects on soil quality. Mercury (and to a lesser extent
Cadmium) quickly leaches out of soil and into watercourses; once there it is rapidly taken
up by fish and subsequently accumulates in the food chain.

Processes

Heavy metals can be emitted from the burning of coal or oil and are also emitted from a
variety of industrial processes. Metal ore mining causes metal based dust formation, as do
manufacturing processes that involve working with large amounts of metal (in particular
foundries, auto-manufacturers and heavy manufacturing). Smaller amounts of metal will
be emitted from light manufacturing (for example, electronics) and power generation will
have high emission rates if the combustion of coal or oil is involved.

Sectors

For more information please refer to Figure 4.

Calculation or measurement procedures

The amounts of metal emitted as a result of fuel combustion can be estimated using
standard fuel emission factors, based on both the type of fuel used and the type of

boiler/engine it is combusted in. The quantity of fuel used can often be estimated
from fuel bills.
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In the case of industrial processes, emissions are likely to be highly localised and can

be calculated by direct measurement at emission sources (as required under PPC permit
conditions) or estimated by sampling and analysing the local air quality. The best way
of sampling varies between industrial practices but generally involves the analysis of
dust samples to determine metal content and particle size and an estimation of how
much dust is produced.

Reporting guidance

Metal emissions to air should be reported in metric tonnes emitted per annum.
If an estimation method has been used this should also be reported.

As metals vary in toxicity, reporting should involve a discussion of the type of metal,
the mass emitted (kilograms or tonnes), particle size (which has a large effect on potential
toxicity) and the means by which it is emitted — i.e. from a point or dispersed source.

4.2 Emissions to Water

KPI 7 Nutrients and Organic Pollutants

Definition

Organic matter is commonly found in groundwater and inland waters, and can cause
significant pollution and disruption to aquatic habitats. Significant discharges of organic
waste into bodies of water can cause eutrophication in rivers, lakes, estuaries, coastal
and marine waters (where the growth of plant life is stimulated by excess nutrients,
subsequently affecting other aquatic life by depleting oxygen levels).

While nutrients have an indirect effect on oxygen levels, oxygen-demanding pollutants
have a direct effect. They are contained in organic effluents such as sewage discharges
and discharges from the industrial sectors (food and drink) listed in Annex Ill of the
Urban Waste Water Treatment Directive. Organic effluent includes contaminants such
as Polychlorinated Biphenyls (PCBs), Polycyclic Aromatic Hydrocarbons (PAHSs),
Hexachlorocyclohexanes (HCH), Benzene, Toluene, Xylenes, Ethylbenzene, Dioxins

and Phenols, as well as general brewing waste and sewage. Qil spills can also
contribute to organic pollutants.

Processes

Sources of nutrients commonly include human sewage, crops and animal production,
food processing, pulp and paper manufacturing, detergents manufacturing and fertiliser
manufacturing. Organic contaminants can lead to the death of animals and fish as well
as changes in appearance, reproductive patterns or behaviour. Organic pollutants can
be found in influent and effluent of wastewater treatment, drinking water, boiler feed
water, cooling water and storm water.
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Sectors

Many sectors are responsible for emitting organic pollutants to water. The processes
that commonly result in these emissions are described above. For more information
please refer to Figure 4.

Calculation or measurement procedures

Discharged organic substances are commonly measured in one of two ways: by determining
the concentration of the emitted substances where it is known that specific substances
have been emitted (where few of them are emitted or when they are easy to identify in
processes) or by assessing the overall quality of the effluent when specific assessments
are difficult to make due to the diverse nature of the components of the discharge. For
specific measures, standard laboratory tests can be performed to determine the concentration
of the contaminant in the water. Water quality measures are more varied. Combined
parameters to assess potential eutrophication in water include:

® Biochemical Oxygen Demand (BOD), which refers to the amount of oxygen that would
be used if all the organic components in water were consumed by bacteria.

® Total Suspended Solids (TSS or SS) are solids in water, which constitute an indication
of high concentrations of bacteria, nutrients or pesticides and can harm the aquatic
life/cause problems for the industrial use of water.

General organic matter concentration can be defined by the following measures:

® Total Organic Carbon (TOC), which measures the organic content of a sample that
can be oxidised to Carbon Dioxide.

® Chemical Oxygen Demand (COD), which is the amount of oxidisable material as
measured by the potassium dichromate test.

Materials and data collection processes are particular to each one of the methods stated
and require more or less costly investments in resources and equipment depending on
the technique used.

Reporting guidance

Total discharge of effluents should be recorded in absolute cubic meters per annum,

and the content of effluent described. In addition, specific or general water quality measures
should be undertaken to assess the impact of these emissions to water. For specific measures,
the kg of pollutant per cubic metre should be reported. If spills have contributed to organic
pollutant emissions to water directly, the absolute number of spills should be reported,

and the volume of individual spills if they are significant. If an estimation method has

been used this should also be reported. Discharge consents should also be discussed
where relevant.
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KPIl 8 Metal Emissions to Water

Definition

Metals and metal compounds can be found in effluent, drinking water, cooling water and
run-off water. Metal emissions to water include: arsenic (As), cadmium (Cd), chromium
(Cr), copper (Cu), mercury (Hg), nickel (Ni), lead (Pb) and zinc (Zn). Other metals that are
regularly detected in waters comprise antimony (Sb), barium (Ba), beryllium (Be), boron (B),
cobalt (Co), manganese (Mn), selenium (Se), silver (Ag) and vanadium (V).

Metal can affect the aquatic environment in a number of different ways, and for some
metals their concentration can increase in the food chain at each trophic level, a process

called biological magnification.

Pollutants 31 Processes & Sectors

Antimony

Petroleum refineries
Fire retardants
Electronic production
Ceramic production

Steel production (solder)

Arsenic

Glass production
Electronic production

Fruit production

Barium

Metal refineries

Mining

Beryllium

Metal refineries
Electronic and electrical production

Aerospace and defence industries

Boron

Pyrotechnic flares

Insulation fibreglass

Sodium bleach and disinfectants
Manufacture of borosilicate glasses

Boron filaments in aerospace structures

31 Main source: United States Environmental Protection Authority
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Pollutants Processes & Sectors

Cadmium

Corrosion of pipes

Stabilisers for PVC

Alloys and electronic compounds
Landfill

Metal refineries

Refined petroleum products
Batteries

Paint

Coatings (marine - aerospace applications)

Chromium

Steel production (metal alloys)
Landfill

Pigments for paper, paints, cement and rubber

Cobalt

Cobalt-bearing portables

Rechargeable batteries

Copper

Corrosion of pipes
Landfill

Additives to control algal growth

Lead

Corrosion of pipes

Batteries

Petrol additives (forbidden in the EU)
Pigments

Landfill

Cable sheathing

Ammunition

Manganese

Used in quantitative analysis and medicine
Paints

Landfill

Glass colourant

Alloys

Mercury

Refineries

Crop production
Landfill

Batteries

Lamps
Thermometers

Fillings (dentistry)
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Pollutants Processes & Sectors

Nickel Stainless steel and related alloys
Coins
Landfill

Electronic devices' batteries

Selenium Petroleum refineries
Mining

Silver Photographic material and processes
Mirrors

Electric conductors
Batteries
Table cutlery

Dental and medical

Vanadium Aerospace titanium alloys
Chemical catalyst for glass and ceramics

Dyes

Target material for X-rays

Sectors
For more information please refer to Figure 4.
Calculation or measurement procedures

Metal emissions to water arise from various processes as described in the table above.
These emissions can be calculated using emission estimation techniques and manuals.
Sampling and source monitoring procedures for analyses vary from country to country
and requirements for direct measurement methods depend on the reporting requirements
and methods established by pollution inventories. In the EU various tools have been
developed to quantify emissions of metal to water.

Reporting guidance

Substances should be reported as absolute kilograms emitted per annum. Where discharges
are made to surrounding controlled waters discharge consents are required which may
provide useful data. Details of the technique used for sampling and monitoring should
be given to enable comparisons to be made.
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4.3 Emissions to Land

KPI 9 Pesticides and Fertilisers

Definition

Pesticides and fertilisers are distributed predominantly on farmland, and can have
a significant impact on the natural environment.

Fertilisers

The primary nutrients in fertilisers are nitrogen, phosphorus and potassium. Secondary
nutrients include sulphur, magnesium and calcium. The use of fertilisers can have an
adverse effect on the environment. They can lead to poor drainage of soil and excessive
use of fertilisers leads to micronutrient deficiency in soil. The organic matter of British
soils has decreased by approximately 50 per cent in the past 20 years. Surplus fertiliser
discharged into bodies of water can cause river/lake eutrophication (where the growth
of plant life is stimulated by excess nutrients, subsequently affecting other aquatic life
by depleting oxygen levels).

Pesticides

A pesticide is any agent used to kill or limit damaging effects by any of the following:
insects, rodents, birds, unwanted plants (weeds), fungi, or micro-organisms such as bacteria
and viruses. The term pesticide is a general one which encompasses individual product
types i.e. herbicides (including plant growth regulators), fungicides, microbiocides, rodenticides
and various other substances used to control pests. Agriculture has become both more
productive and intensive. High-yielding crop varieties are often more prone to diseases
and pest attack and the manner in which they are grown (e.g. large areas of monocultures)
can exacerbate this. In addition greater productivity also requires weed control to prevent
yield losses. This has led to the extensive use of pesticides. All approved pesticides are
tested using a stringent risk assessment process which includes independent scientific
scrutiny to determine safe thresholds of application. The effect of pesticides on the
environment can be through long-term persistence in the soil or by affecting aquatic
systems if the pesticide is highly mobile. For some pesticides their concentration in the
food chain is magnified at each trophic level: a process called biological magnification.

Processes

Pesticide and fertiliser emissions to land are produced by deposition of these substances
on farmland.

Sectors

For more information please refer to Figure 4.
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Calculation or measurement procedures

The amount of pesticides and fertilisers applied to land in a given accounting year
should be measured.

Reporting guidance

Pesticide or fertiliser emissions to land should be measured in terms of the total weight
applied (kilograms). Companies could also report the total area treated (hectares).
If an estimation method has been used this should also be reported.

KPIl 10 Metal Emissions to Land

Definition

Emissions of metals to land by business processes can have a serious impact on the local
environment. All metals can have adverse effects on natural habitats depending on the
amount emitted and the acceptable biological limit. In particular, metals such as mercury,
cadmium, arsenic, chromium, copper, zinc and lead, can be extremely toxic. Elevated
concentrations of certain metals in soil impede, for example, the ability of micro-organisms
to break down plant matter, hindering the release of nutrients.

Processes
Metals are emitted directly to land by a number of industrial processes or by heavy metal

leaching from mineral wastes at mining facilities. Metals can also be found in sewage
sludge used as fertiliser.
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Metal 32 Sources of Emissions to Land

Mercury Disposal of batteries, thermometers and other mercury-containing products. Precious metal mining operations
may emit to land.

Arsenic The use of pesticides, fungicides, weed killers and wood treatment products all release arsenic to land.

Cadmium Cadmium is emitted to land from waste — cadmium is found in many domestic products, such as tobacco
products, phosphate fertilisers, tyres, electronic components, heating elements in electric kettles and hot
water systems, batteries and ceramic glazes. Zinc minerals contain cadmium as a common impurity which
will be released when zinc is refined.

Copper Emissions to land may result from mining and primary extraction processes (mineral processing, smelting,
electrolytic processing, leaching and solvent extraction), and from manufacturing of products using and/
or containing copper (electrical goods, pipes, alloys, etc.). Diffuse sources are agricultural and gardening
applications such as fungicides, catalysts for organic reactions, pigments for ceramics, and insecticides.

Zinc Emissions to land can occur at all stages of production and processing of zinc, particularly from mining

and refining of zinc ores and from galvanising plants. Sewage treatment plants and waste sites for industrial
and household wastes can be sources of zinc. Corrosion of galvanised structures can release zinc to land.
Uncontrolled release from application of fertilisers or herbicides may be possible.

Lead Contaminated soil near lead refineries and waste sites. Releases to land occur from use of lead-containing
rodenticides and insecticides. Lead pellets from spent ammunition can also result in emissions of lead to land.

Sectors

Any sectors involved in activities listed in the exhibit above should report on this KPI.
For more information please refer to Figure 4.

Calculation or measurement procedures

Metal emissions to land can be determined with emissions estimation methods, ranging
from sampling or direct measurement and mass balance calculations to conversions using
emissions factors. Procedures for analyses vary from country to country and requirements
for direct measurement methods depend on the reporting requirements and methods
established by pollution inventories. In the EU various tools have been developed to
quantify emissions of metal to land.

Reporting guidance

Metal emissions to land arising from industrial activities should be reported as absolute
guantities in metric tonnes or kilograms emitted to land. The list of metal emissions that
are reported on should include, but not be restricted to, the substances in the exhibit
above. Additional metal emissions should be reported if their disclosure to a pollutant
inventory, such as the European Pollutant Emission Registers3, requires it. If an estimation
method has been used this should also be reported.

32 Adapted from National Pollutant Inventory of Australia
33 http://www.eper.cec.eu.int/

47



48

Chapter 4

KPI 11 Acids and Organic Pollutant Emissions to Land

Definition

There is a wide range of organic chemicals that can be emitted to land — for example,
long chain hydrocarbons (from oil, petrol or diesel) and organic chemicals from industrial
processes (e.g. solvents such as formaldehyde and alcohols). Organic and inorganic acids
are also used in many industrial processes and can be emitted to land. These emissions
are usually caused by accidental spillage. The effects are varied: some chemicals bind to
soil and act as long term contaminants, whilst others will leach into local water sources
and contaminate water supplies. Acids can concentrate in soil (and bodies of water) and
can have highly detrimental effects on the local flora and fauna, as they are often highly
sensitive to changes in pH.

Processes

Any process using either oil-based fuels or lubricants can give rise to these emissions,
as can accidental spillages. Similarly any process using large amounts of industrial acids
or organic chemicals may also give rise to this impact.

Sectors

For more information please refer to Figure 4.

Calculation or measurement procedures

Spillages can be estimated by comparing the volume/mass of a substance before

and after a production process. If the spillage occurs at the end of a pipe or hose then
the emission can be estimated by monitoring the flow rate and duration of spill.
Reporting guidance

This KPI should be reported by type of emission and total mass of product spilled.
The total amount emitted in tonnes per annum of each type of chemical should be
reported. The absolute number of spills should be reported, and the volume of individual
spills if they are significant. If an estimation method has been used this should also

be reported.

Note that any contaminated land disposed of should also be reported according
to the criteria set out in KPI 12 — Waste.
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KPI 12 Waste (Recycling, Recovery and Landfill)

Definition

In the UK waste now has to be disposed of and treated according to the type of waste
— co-disposal of hazardous (non municipal) and non- hazardous waste is no longer

permitted. Non-hazardous waste includes municipal (e.g. household) waste and office
waste such as paper, cardboard, plastic and metal packaging and organic materials.

http://defraweb/environment/waste/index.htm

Probable sources of hazardous waste are covered in greater detail in other KPIs, including
pesticides and fertiliser, metal emissions to land and acids and organic pollutants.

There are four main routes for the management of waste:

Landfill (and Hazardous Landfill)

A significant proportion of waste is sent to landfill sites, which are closely regulated by
the Environment Agency in the UK. Waste material is contained in specific cells where
emissions such as methane, a greenhouse gas and leachate are carefully monitored.
Methane released at landfill sites can be captured and flared off, or fed into biogas
engines to generate power.

Recovery — Energy from Waste (EfW)

Waste is combusted at very high temperatures under controlled conditions, monitored by

the Environment Agency. Waste incineration can be a significant source of renewable energy.

Incineration releases large amounts of Carbon Dioxide. Incineration also results in other
emissions such as Nitrogen Oxides (NO,), Sulphur Dioxide SO, and ash, although these
emissions can be reduced by physical processes. Ash can contains concentrated amounts
of heavy metals and can be difficult to dispose of. The application of sewage sludge to
agricultural land can be considered a recovery operation.
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Recycling

Once waste is sorted and processed it is then sent on to a recycling facility. Recycling waste
is more energy efficient than extracting virgin materials. Recycling aluminium is 95 per cent
more energy efficient than producing virgin aluminium, recycling glass is 50 per cent more
energy efficient that producing virgin glass and recycling paper is 60 per cent more energy
efficient than producing virgin paper. For waste to be recycled it must be sorted and sent
to an appropriate recycling facility.

Re-use

Reusing waste is an area where community groups have led the way: they have been
instrumental in promoting the reuse of items which would otherwise end up as waste,
through activities as far-ranging as re-distribution of unwanted furniture and computers,
to community composting; all of which are helping to reduce the amount of waste going
to landfill.

Processes

Non-hazardous waste arises from day-to-day activities in all businesses. Any office will
generate waste paper, packaging, glass and other waste. Increased amounts of organic
waste will be generated by businesses that produce foodstuffs (or even just have a canteen).
Many businesses have recycling bins in their offices, which mean that some sorting can
be carried out prior to the waste leaving company premises.

Sectors

All sectors produce waste to some extent. For more information please refer to Figure 4.
Calculation or measurement procedures

Waste can be measured by estimating the number and weight of waste containers that
leave the business over a set period of time. If the waste is sorted prior to recycling,

e.g. to comply with the Producer Responsibility Obligations (Packaging Waste) Regulations
200534 then more detailed measurement of specific waste (e.g. tonnes of glass) can be

taken. Further guidance on how to measure waste is available on Defra’s website, at:
http://www.defra.qov.uk/environment/business/envrp/index.htm

34 http://www.defra.gov.uk/environment/waste/topics/packaging/index.htm
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Reporting guidance

Waste should be reported in metric tonnes per annum. In the UK many companies will
already be recording levels of waste sent to landfill, as the UK landfill tax is charged per
tonne. Where possible, waste materials should be broken down into types (e.g. paper,
glass, aluminium). Companies obligated under the packaging Regulations should have
records of the amount, and different types of packaging waste they send to a recycler, in
order to demonstrate that they have met their recovery and recycling obligations. The final
waste management route should be also reported (e.g. 50 per cent to landfill, 20 per cent
incinerated, 20 per cent recycled, 10 per cent re-used). If an estimation method has been
used this should be reported.

KPIl 13 Radioactive Waste

Definition

Radioactive waste is a by-product of the manufacture of nuclear fuel and also results from
the production of electricity and from the use of radioactive materials. Radioactive waste
can be classified into three main categories:

® High Level Waste (HLW) is heat-generating waste produced by the reprocessing
of spent nuclear fuel.

® Intermediate Level Waste (ILW) arises from the dismantling and reprocessing
of spent fuel and from the general operation of nuclear plants.

® | ow Level Waste (LLW) contains radioactive materials but those which do not exceed
certain defined activity levels.

Radioactive waste in the UK is highly regulated. Companies must have authorisation

from the environmental regulators under the Radioactive Substances Act 1993 (RSA93)
to accumulate or dispose of radioactive waste and strict limits are imposed. There are also
various EU Directives and international conventions covering the safety of nuclear facilities
and disposal of radioactive waste. In 2006 the Committee on Radioactive Waste
Management (CORWM)35, a Government appointed body, will make recommendations

to Ministers on the long-term management of higher activity radioactive waste. A separate
review of Government policy on Low Level Radioactive Waste is also due to end with

the production of a new policy statement in summer 2006.

Processes
Radioactive waste is produced by a number of industrial and medical processes. The majority
of such waste, however, arises from the production of nuclear fuel, the use of nuclear

fuel to generate electricity and the reprocessing of spent fuel from both UK and foreign
electricity generators.

35 http://www.corwm.org.uk/
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Sectors

The two sectors from which the majority of radioactive waste arises are the “Electricity,
gas, steam, and hot water supply” sector, and the “Manufacture of coke, refined petroleum
and nuclear fuel” sector. Many other industries, such as the medical sector and research
establishments, also produce radioactive waste but in much lower quantities. For more
information please refer to Figure 4.

Calculation or measurement procedures

Companies measuring radioactive waste should follow guidelines from the environmental
regulators. More information can be found at:
http://www.defra.gov.uk/environment/radioactivity/waste/index.htm

Companies that produce electricity from nuclear power should measure spent fuel.
The weight of spent rods should be recorded by the company’s management system
and then totalled for the year in order to report in metric tonnes per annum.

Reporting guidance

Solid radioactive waste should be reported at the company level on an annual basis
in kg or metric tonnes of HLW, ILW and LLW.

For LLW it is normal practice to report on disposals or transfers as a proxy for LLW
generation. Where this is done, the information provided to the Environment Agency
(for the purpose of monitoring compliance with the relevant transfer or disposal
authorisation under RSA 93) should be reported.

For HLW and ILW, it is normal practice to use estimates based on the information
which the company has reported to Nirex for inclusion in the National Radioactive
Waste Inventory.

Nuclear power generators should report on the quantity of spent fuel used in power
stations, in metric tonnes of uranium (teU) per annum. In addition, electricity producers
should report the amount of electricity produced each year using nuclear energy in TWh.

If an estimation method has been used this should also be reported.
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4.4 Resource Use

KPIl 14 Water Abstraction

Definition

Water is an essential resource that is required for a healthy environment and is used in
the production and provision of numerous goods and services, such as electricity. In the
UK approximately a third of drinking water is abstracted from groundwater, whilst the
remainder comes from surface water.

Abstraction of water can have significant local, or more widespread, impacts on the
environment. The threat of climate change, resulting in severe droughts, floods and
storms, also constitutes a challenge for water resources management. Countries around
the world are aware of the need to use water resources more efficiently and reduce waste
in order to ensure availability of the resource in the long term. To achieve this goal various
market and financial instruments have been put in place, such as abstraction charges,
effluent consents and pricing mechanisms.

Processes

Water can be abstracted for public water supply to produce drinking water following
treatment. It can also be abstracted directly for use by businesses for a wide variety of uses
including irrigation and for industrial processes (e.g. coolant, carrier or solvent purposes).

Sectors

Water is abstracted by various companies including water and sewerage companies,
industrial and chemical companies, and power companies. Many sectors rely heavily
on supplied water, although this impact should be reported as a supply chain impact
and not a direct KPI. For more information please refer to Figure 4 and to the section
on supply chains (Section 4.5) .

Calculation or measurement procedures

For abstracted water, the majority of charges are levied according to the licensed volume,
but actual volumes abstracted are reported to the Environment Agency. It is the actual
volumes abstracted that should be measured.

Reporting guidance

The table overleaf illustrates the scope of measures that should be reported. In most cases
reporting will be much simpler, as most companies focus on a specific type of abstraction.
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The most appropriate way of reporting abstracted water should be in cubic metres.

If an estimation method has been used this should also be reported. Compliance with any
abstraction consents, such as those provided by the Environment Agency in the UK, should
also be reported. Companies should also discuss whether water has been re-used or
returned to source (e.g. cooling water). Direct abstraction should be reported as

the volume taken, not the licensed volume.

Tidal (Saline) Water |Non-Tidal (Fresh) Water

. . Recovered Water
River or Reservoir .
Groundwater (eg rainwater,

Water
recycled water)

Abstracted Water
(m3/year)

Water use

It is important to distinguish water abstraction from the use of supplied water.
The environmental impacts associated with supplied water use are indirect and more
guidance on how these can be reported can be found in section 4.5 — Supply Chains.

KPIl 15 Natural Gas

Definition

Natural gas is a fossil fuel resource that is necessary for many economic activities, including
electricity production. Natural gas is a combustible mixture of hydrocarbon gases. While
natural gas is primarily comprised of methane, it can also include ethane, propane, butane
and pentane. Found in reservoirs underneath the earth, natural gas is commonly associated
with oil deposits. After refining, the clean natural gas is transported through a network

of pipelines or compressed into Liquid Natural Gas (LNG).

Natural gas is a finite resource and as such its continued extraction and use will
eventually lead to depletion. In addition, every mining aspect of gas extraction has
associated environmental impacts: the natural habitat is usually disrupted, and other
extraction processes and by-products can have serious environmental consequences.
Storage of natural gas is an environmental issue as leakages and explosions may occur.

Substitution of natural gas with renewable energy sources (such as wind energy or solar
power) where technically and economically feasible can also reduce the demand for the
planet’s resources.

Note that emissions caused by the combustion of natural gas, such as greenhouse gases,
are covered by other KPIs.
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Processes
Resource depletion of natural gas arises as a result of extraction of natural gas.
Sectors

Every mining operation that extracts natural gas (the primary ISIC sector type is “Extraction
of crude petroleum and natural gas”). For more information please refer to Figure 4.

Calculation or measurement procedures
Extraction of natural gas is commonly measured at source.
Reporting guidance

Reporting of natural gas quantities should be in cubic metres or barrels of oil equivalent
extracted per annum.

KPI 16 Oil

Definition

Qil is a fossil fuel resource that is a necessary energy provider for many economic activities,
including a significant proportion of the UK's energy needs.

Crude oil mainly consists of hydrocarbons. A comparatively volatile liquid, bitumen
is composed principally of hydrocarbon with traces of sulphur, nitrogen or oxygen
compounds and can be removed from the earth in a liquid state.

Qil is a finite resource and as such its continued extraction and use will eventually lead
to depletion. In addition, every aspect of oil extraction has associated environmental
impacts: the natural habitat is usually disrupted, and extraction processes and
by-products can have serious environmental consequences.

Spills that occur during transport are covered by Acids and Organic Pollutant Emissions

to Land (KPI 11) and Water KPIs (KPI 14). Emissions caused by the combustion of oil, such
as greenhouse gases (KPI 1) and dust and particles (KPI 3), are also covered by other KPIs.
Substitution of oil with renewable energy sources (such as wind energy or solar power)
where technically and economically feasible can also reduce the demand for the

planet’s resources.

Processes

Resource depletion of oil arises as a result of extraction of oil.
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Sectors

Every mining operation that extracts oil (the primary ISIC sector type is “Extraction
of crude petroleum and natural gas”). For more information please refer to Figure 4.

Calculation or measurement procedures
Extraction of crude oil is commonly measured at source.
Reporting guidance

Crude oil should be reported in cubic metres or barrels of oil equivalent extracted
per annum.

KPI 17 Metals

Definition

Metals are non-renewable resources and are necessary raw materials for many economic
activities. The most commonly used metallic resources are iron, aluminium (bauxite),
copper, lead, nickel, zinc, gold and silver.

Metal resources are non-renewable resources and as such their continued extraction

and use will eventually lead to their depletion. Higher-grade metal deposits are being
increasingly depleted, requiring the mining companies to move towards less economical
deposits, such as lower-grade deposits or deposits that are harder to exploit. In addition,
every aspect of mining has environmental impacts: the natural habitat is usually disrupted,
and mining processes and by-products can have serious environmental consequences.

Where technically and economically feasible, recycling, covered in a separate KPI (KPI 12),
ensures that resources, such as metals are put back into productive use. This alleviates the
demand for the planet’s metal resources and avoids the need to extract virgin materials.
Processes

Metals are extracted through mining (surface or underground). This indicator only
includes metal commodities that are extracted rather than those that are recovered
through recycling.

Sectors

Every mining operation that mines metals (the primary ISIC sector type is “Mining
of metal ores”). For more information please refer to Figure 4.
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Calculation or measurement procedures
Extraction of metals is commonly measured at source.
Reporting guidance

Metals extracted should be reported in metric tonnes extracted per annum, broken
down by type of metal.

KPI 18 Coal

Definition

Coal is a fossil fuel resource that is a necessary energy provider for many economic
activities, including a significant proportion of the UK’s energy needs.

Coal resources are non-renewable resources and as such their continued extraction and
use will eventually lead to their depletion. Better-quality coal deposits are being increasingly
depleted, requiring mining companies to move towards less economical deposits, such as
lower-quality deposits or deposits that are harder to exploit. In addition, every aspect of
mining has environmental impacts: the natural habitat is usually disrupted, and mining
processes and by-products can have serious environmental consequences.

Substitution of coal with renewable energy sources (such as wind energy or solar power)
where technically and economically feasible can reduce the demand for the planet’s coal
resources.

Emissions caused by the combustion of coal, such as greenhouse gases and dust and
particles, are covered by other KPIs.

Processes
Coal is extracted by quarrying and mining operations (surface or underground).
Sectors

Every mining operation that mines coal (the primary ISIC sector type is “Mining of coal
and lignite; extraction of peat”). For more information please refer to Figure 4.

Calculation or measurement procedures
Extraction of coal is commonly measured at source.
Reporting guidance

Coal should be reported in metric tonnes extracted per annum, broken down by type
of coal (such as lignite or hard coal) and extraction (deep or open cast).
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KPIl 19 Minerals

Definition

Minerals are naturally occurring inorganic substances which have a characteristic and
homogeneous chemical composition, definite physical properties and, usually, a definite
crystalline form. Minerals include asbestos, barite, boron, diamonds, diatomite, feldspar,
flurospar, graphite, gypsum, guano, mangnesite, perlite, phosphate, potash, salt sulphur,
talc, vermiculite and zirconium. Metal extraction is covered by the Metals KPI. Aggregates
are covered by the Aggregates KPI.

Mineral resources are considered non-renewable resources and as such their continued
extraction and use will eventually lead to their depletion. In addition, every mining activity
has environmental impacts: the natural habitat is usually disrupted, and other mining
processes and by-products can have serious environmental consequences. Some minerals
are often not destroyed in use and therefore can be recycled. However, other minerals are
non-recyclable and thus their finite nature becomes even more important. Waste minerals
are covered in KPI 12 (waste)

There are many different uses for minerals. For example gypsum is one of the most widely
used minerals in the world and has a multitude of uses. The most recognised use of gypsum
is for the wallboard found in most homes and buildings. A typical new home contains
more than seven metric tonnes of gypsum alone.

Processes

Minerals are extracted by quarrying and mining operations. This indicator includes only
minerals that are extracted rather than those that are recovered through recycling.

Sectors

Every mining operation that extracts minerals (the primary ISIC sector type is “Other
mining and quarrying”). For more information please refer to Figure 4.

Calculation or measurement procedures

Extraction of mineral material is commonly measured at source. Companies should
measure the quantity of mineral (not ore) that is extracted.

Reporting guidance

Minerals extracted should be reported in metric tonnes extracted per annum, broken
down by type of mineral.
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KPI 20 Aggregates

Definition

Natural aggregates, which consist of crushed stone, sand and gravel, are natural resources
used as a basic raw material by many industries including construction, agriculture and
industries employing complex chemical and metallurgical processes. Despite the low value
of the basic products, aggregates mining is one of the most important mining industries

in the world in terms of production volume (15,000 Mtpa), second only to fossil fuels
in terms of production value (US$62,000 Mtpa)3e.

Natural aggregates are finite resources and as such their continued extraction and use

will eventually lead to their depletion. In addition, every mining activity has environmental
impacts: the natural habitat is usually disrupted, and other mining processes and by-products
can have serious environmental consequences.

Other sources of aggregates, such as secondary and recycled aggregates, including inert
construction and demolition waste, further reduce the impact on natural resources.

Processes

Aggregates are extracted by quarrying and mining operations. This indicator only includes
aggregates that are extracted from a primary source, rather than those that arise from
secondary sources e.g. demolition waste.

Sectors

Every mining operation that extracts aggregates (the primary ISIC sector type is
“Other mining and quarrying”). For more information please refer to Figure 4.

Calculation or measurement procedures
Extraction of aggregate material is commonly measured at source.
Reporting guidance

Aggregates should be reported in metric tonnes extracted per annum, broken down by
type of aggregate.

36 http://www.eurogeosurveys.org/foregs/groups/group_2_raport_2001_a1.htm
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KPI 21 Forestry

Definition

This KPI focuses on timber and the harvesting of various wood products. Although forestry
and wood are often considered renewable resources over-exploitation of these resources,
especially from plantations which are not sustainably managed, threatens the environment
as a whole and in particular biodiversity. Although many governments have taken measures
to encourage sustainable forest management and tackle illegal logging, including supporting
certification schemes and reducing the exploitation of forests, illegal logging continues to
be a problem in many timber-producing countries particularly in the developing world. The
ecological functions of forests are highly valuable (genetic, species and ecosystem diversity)
and should be maintained. Harvesting and appropriate use of timber from legal or sustainably
managed forests may be a positive indicator of environmental performance.

Processes
Resource depletion of forestry arises as a result of the unsustainable harvesting of forests.
Sectors

Every operation that harvests wood, including operations that clear forests to change
the land use (the primary ISIC sector type is “Forestry, logging and related activities”).
For more information please refer to Figure 4.

Calculation or measurement procedures

Forest management operations should monitor the environmental impacts of their operations
on a regular basis and should measure the volume of wood harvested, including waste and
residues. The frequency and intensity of monitoring will depend on the scale and intensity
of the operation.

Reporting guidance

Harvested timbers and other wood products, as well as residues of harvesting, should

be reported in absolute cubic metres per annum by type of wood (prior to any drying
process). The geographical area that the wood was sourced from (check whether felling
is permitted in that area and if there are any restrictions on felling), and any evidence

of whether the wood was sourced from legal or sustainably managed forests, should also
be reported.

Reporters may also find it useful to state whether the species harvested is listed on the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES).
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KPI 22 Agricultural Produce

Definition

Agricultural produces” includes a wide variety of products including foodstuffs such as meat
and fish, tobacco, rubber and other crops that form the raw materials of many products.
Harvesting of wood is not addressed here as it is covered by the Forestry KPI (KPI 21).

Over-exploitation of environmental resources can have a negative environmental impact
and can lead to depletion of resources in the long term. For example, open access fishing
zones, where property rights are not specifically assigned to any organisation, often result
in a race to harvest the resource, which can significantly reduce the fishing stock. As a
result, many fish stocks in EU waters are severely depleted and appear to be outside safe
biological limits38. When a property right is exercised on animal or fish farms, however,
the owner's preference is usually to extract the resource with restraint. Companies that
harvest crops, botanical and zoological resources are encouraged to report on their use of
the natural resources and often do so. Consuming resources at a sustainable rate ensures
that stocks do not decline, and therefore continue to provide food and other amenities.

Processes

There are many types of fishing carried out on a large scale, harvesting a huge variety
of fish and aquatic mammals. On land, there are many different ways of growing and
harvesting agricultural and animal produce, from intensive farming techniques to free
range and organic methods. These different ways of growing and harvesting will have
very different impacts on the environment, including on local biodiversity.

Sectors

Every operation that harvests agricultural produce (the primary ISIC sector types are “Fishing,
aquaculture and service activities incidental to fishing, growing of crops, market gardening
and horticulture, farming of Animals”). For more information please refer to Figure 4.

Calculation or measurement procedures

Sellers of agricultural resources are likely to collect data on the types and amounts

of resources its company produces or extracts and should therefore be able to measure
the overall quantities produced on a yearly basis. Crops, botanical and zoological resources
should be regularly weighed as this will provide clear and reliable data on agricultural
resource use.

37 For the purposes of these Guidelines, agricultural produce includes any product harvested from land or water,
excluding wood which is captured by a separate Forestry KPI.

38 Please refer to the European Environment Agency website for further information:
http://themes.eea.eu.int/Sectors_and_activities/fishery/
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Reporting guidance

Extracted or sold agricultural resources should be reported in metric tonnes extracted per
annum, and broken down into type of resource or species. The wet weight of the resource
should be reported, prior to any drying process.

4.5 Supply Chains

Most business will have supply chain impacts that they should understand and consider
reporting. There is no single, quantifiable measure that companies can use as a KPI

for the effect of their upstream supply chain on the environment. Businesses can,
however, use the environmental information that suppliers report in order to

make better procurement decisions.

Many businesses have significant supply chain impacts and will wish to engage with their
suppliers to reduce their environmental impacts. The following is an example of a strategic
process that can be used to determine the impacts upstream in the supply chain. This is:

1. Determine which companies your business spends its money with. This information
should be contained within the company’s purchase ledger.

2. Categorise your expenditure into sector groupings by ISIC code where possible
(see Figure 4).

3. Assess the typical environmental impacts and risks each supplier sector has. Refer
to Figure 4 for a list of KPIs by sector.

4. 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. This is especially
important for companies with a significant number of suppliers.

5. Engage with your suppliers. Encourage your suppliers to report on the environmental
KPIs relevant to their sector.

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

7. 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 your company’s buying decisions.

8. Consider post-contract supplier development to focus on engaging suppliers
in continuous improvement in environmental management.
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These Guidelines highlight which supplier sectors have the most significant environmental
impact for a given buyer sector. This can provide valuable information to inform a strategic
assessment of where, in a company’s supply chain, the most significant environmental
impacts are occurring (See Figure 4, Significant Supplier Industries column).

These supplier sectors have been determined by assessing which supplier industries are
likely to have a significant environmental impact given the typical amount of products

or services that a given sector buys3°. Organisations can consider whether environmentally
significant suppliers have also measured and reported relevant environmental KPIs. This will
help ensure that the environmental performance of the supply chain as a whole is understood
and improved and that environmental impacts are not simply displaced elsewhere.

Energy and water use

Some companies will wish to report their indirect energy and water use impacts as part
of their supply chain performance. As described in KPIs 1 and 14, these should be reported
separately from direct impacts.

For example, over 70 per cent of UK electricity is generated from fossil fuels4o. Businesses
that consume a large amount of electricity will be indirectly responsible for significant GHG
emissions. These emissions should be reported separately from the GHG that companies
emit directly as described in KPI 1. Greenhouse gas emissions from electricity consumption
can be calculated in two ways: asking the supplier of the electricity or calculating the
emissions based on the standard factor for UK grid electricity.

Businesses that have been supplied by an electricity company that has an atypical
generation mix, or has been supplied with a renewables tariff, can engage the supplier
(or suppliers) so that indirect greenhouse emissions can be accurately estimated.

If you have not defined any special requirements with regard to your electricity supply

(i.e. you are supplied standard grid electricity) it may be more appropriate and easier to use
Defra’s standard electricity generation factor to estimate emissions from kWh of electricity
consumed. More guidance on standard conversion factors can be found on Defra’s website,
in the annex sections of Defra’s Guidelines for Company Reporting on Greenhouse Gas
Emissions, at: http://www.defra.gov.uk/environment/business/envrp/gas/index.htm

If you have operations outside of the UK that are supplied electricity, you can apply the
appropriate conversion factor for each country, as different countries have different
generation mixes. The United Nations Conference on Trade and Development (UNCTAD)
has published guidance on standard emission factors for each country, which is available
from their website4.

39 This analysis makes use of Government Input-Output tables, and enabled an assessment of the typical purchases
a given sector makes.

40 http://www.dti.gov.uk/energy/inform/energy/stats/electricity/index.shtml
41 A Manual for the Preparers and Users of Eco-efficiency Indicators. UNCTAD, 2004. http://www.unctad.org
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Nearly every business is supplied water, and water use can be relatively easily measured.
Measurements can be obtained by automatic meter readings or by periodically reviewing
bills provided by water suppliers. Alternatively, companies can contact their water supplier
directly if this information is not readily available.

4.6 Products

These Guidelines do not attempt to suggest KPIs for the downstream impacts of products
— the individual product streams are too numerous and the impacts too diverse to offer
solutions that can sensibly fit all these different circumstances. The techniques of assessing
life cycle impacts of products and subsequent eco-design solutions for more sustainable
products, are not as well established as in other disciplines of environmental performance
— though the Government will be consulting on ways in which these product-related
disciplines could be embedded more strongly in business, professions and policy-making.

Meanwhile, however, there is a great deal that individual sectors or businesses can do to
identify the key performance issues for their downstream impacts.

1. First, the assessment of relevant impacts need not involve complicated life-cycle analyses
of a particular product. Often there is much that can be done by a common-sense look
at key phases of the product’s life, including end-of-life impacts. Impacts can be
calculated by multiplying impacts per unit, multiplied up by the number of units sold:

® The distribution phase. Is there a significant amount of energy involved in getting
the product to its markets — either because of its volume, or weight or
distances covered?

® The use phase. Does the product consume energy or water when operated by the
consumer? Does the product (or materials that may be used with it) give rise to
emissions to land, air or water?

* The end-of-life phase. Is the product routinely re-used, recovered or recycled? Or if
the product enters the waste stream (which generally means going to landfill), will
the product continue to have negative environmental impacts i.e. is the product
biodegradable or does the product have the potential to be hazardous?

2. Secondly, in the light of the indicators suggested by this kind of assessment,
performance measures can be developed as goals for future product design.
For example:

Can the material inputs to the product be further reduced?

® Can the product be designed to use less energy and water when is use. Can the
product be designed to produce less waste? Can any other impacts associated
with the product’s use by the consumer be reduced, through design features
of better information?
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® Can the product be readily recovered and recycled as things stand, or are there
design or business practice changes which would enable easier disassembly, or higher
rates of recycling, or lower hazards in the waste stream?

An increasing amount of Governmental effort is being applied in this latter area of
frameworks and incentives, so the expectations for a business response are bound to rise.
Chapter 3 of the Government’s Sustainable Development Strategy, Securing the Future,
outlines the actions that will be required — from Government, business and consumers

— to make the consumption and production of goods and services more sustainable.

As a member of the European Single Market, the UK is restricted in the actions it can take
unilaterally to establish environmental standards for products, where these might create

a barrier to trade. However, it is increasingly clear that EU environmental policy and
regulations are focusing on manufacturers and the products they make. Already Directives
on packaging, on the Restriction of Hazardous Substances (RoHS) in electrical and
electronic equipment on Waste Electrical and Electronic Equipment (WEEE), and on
End-of-Life Vehicles (ELV) all seek to return responsibility for the environmental impacts

of products to manufacturers. These are powerful incentives for manufacturers to engage
with their supply chains, to ensure that components and materials do not contain
hazardous substances above permitted levels. In future, it is inevitable that more
manufacturers will need to develop closer working relationships with their suppliers

to ensure that they meet mandatory requirements.

Looking ahead, the European Commission’s Communication on Integrated Product Policy
(IPP) sets out the ways in which voluntary and mandatory measures might be used to
improve the environmental profile of products. This overarching strategy, together with
specific new measures such as the framework Directive on the Eco-design of Energy-using
Products (EuP), will encourage new products to be developed which have less impact on
the environment.

65



Chapter 4

"SI01BDIPU| SOUBWLIOL] ADY 123u1p aAly dof ¢y,

"9P0D UONBDIISSe|D) [elISNPU| PIEPURLS [BUOIBUISI| 71,

BIPAW PapI0I3l JO UondNpoIdal
pue bunuud ‘buiysiignd ‘1odsuesy Jiy

$10SINJaid

@OEm R sosen) SallIAIloe pale|al

€€ 'g7 ‘Addns Js1em joy pue weals ‘seb A1o11ds|3 uley pY | 9snoyuasin pue Ja1ndwod
spnpoud [ediwsyd pue sjesiwayd o JEM=IV
ainenuely ‘|any Jespnu pue spnpoud Syuein|od | $10sindald JO uonnguIsIp
wnajoJ1ad paulyal ‘9303 JO 3INIIBNUBIA| olueblQ g Bows S9seD | uoidensqy pue uonediund
o ‘€€ ‘8T ‘€5 ‘Addns us1em oy pue wes)s ‘seb ‘A101193 SIUSLIINN uley pIY | 9SNOYUIID 191BAN 'uodI[|0d
SanUabe [aAe.} JO SBILAIDE [S3ILIAIDE Lodsuel)
Aserjixne pue bunoddns ‘Aiddns Jsiem 1oy S10sIndald
pue weals ‘seb ‘A1d1109|3 ‘|9n4 Jesjpnu pue Bows B S9seD
67 ‘€€ ‘87 | snpoud wnajoi1ad paulyal ‘9303 JO SINIdBNUBIA| 31SeAN | Uley pRY | 8SNoyuaIH uodsuely ay
SaniAe
Aleuraian 1dadxa
2inynoipioy 1 buluspieb $10SIndald 'SIIUAIIDE 3DIAIDS
193Jew ‘sdoJd Jo buimoln ‘spnpoud [esiwayd pue bows sasen Aipuegsny [ewiue
€€ '8C S|EDIWIBYD JO 3JN1DBINURIA ‘S|eWIUY JO Bulwied uley pPYy | asnoyusaln pue |einynduby
S3MIAIDE Je|IWIS pue
uole}UES ‘|esodsip asnyai pue abemas ‘eipaw suofesiueblo
papJ0dal Jo uoidnpoidal pue bunuld ‘Bulysignd sasen diysiaquisw
3¢ ‘Addns Js1em joy pue wesls ‘seb A1o11d9|3 ENleV[VEET[5) JO SIUAIDY
J131eM JO uonNQUISIp uoljelpawlUl
pue uonediund ‘uonda||0D ‘Hodsuell Jiy sasen |eDUEUL O}
87 ‘Addns Ja1em joy pue weals ‘seb A1o11d9|3 9SNOYUIRID AJeljIxne SaiARY
suwnjod ay} ul
Jeadde s|dy| Joplo ay3 01 sioyedipuj v < z L

puodsali0d siaquinu abed
(s)41oquinp abed

salsnpuj 4a1iddns juediyiubis

dueWIOR] A3
122110 12Y10

¢p S101@3IpU| dDURWIOH] A3 1311 JuedIHUbIS

iy 103235 DISI

adA] 103395 Aq si01edipu| duewodd Ay 1941Q 7 4nbi4

66



"9POD UOIEDNISSE|D [BLISNPU| PIEPURLS [BUOIIBUISII 74

"SI0]1eDIPU| 3dUBWIOLIRd ASY 10auIp aAly dO| ¢

Chapter 4

a2Jn}ndiuoy

Buruspieb 1o3ew ‘sdod Jo BUIMOID ‘S3IIAIIDE S10sindald Buiysiy o3 |eruspdUl
Aleulla1an 1dadxa ‘salAide 3dIAIRS Aipueqgsny 90Npold bows S9SeD) | SSI}AIIDE JDIAISS pue
19 ‘€€ ‘gC |ewliue pue |einynduby ‘Sjewiue Jo buiuied |ednynoLby uley ppYy | asnoyusain | ainynoenbe ‘bulysiq
eipaw papJiodal Jo Buipuny uoisuad pue
uononpoudal pue bunuid ‘bulysiigng ‘1erem 9dueINSUl 1d3xd
JO uoiNquUIsIp pue uonedilund ‘uoide|0D Nz} ‘uoneipawlaiul
61 ‘ST ‘Addns Ja1em joy pue weays ‘seb A1d11d9|3 91SBAN | 9SnoyuaaID |edUeUIS
sobelanaq pue sypnpoid pooy Jo
ainpejnuely ‘Addns Jaiem joy pue S1osindald
weals ‘seb A1d1129|3 ‘aunyndiioy 9 EnlgleloIF] bows g S9sen) SJI9SI|ia4 | uonoensqy
19 ‘€€ ‘8T 'S¥ ‘€9 Buiuspieb 1o3ew ‘sdod jo buimoin |enyndLby uley pRY | 8snoyuasin | R SapidIIsad J91BAN | S|ewliuy jo Bululed
UoMdNIISUOD ‘9N Jeapnu pue spnpold S10sindald seb |einjeu
6 'vS wnajoJ1ad paulyal ‘930D JO aInidejNUBA| bows i | uondensqy s95eD) pue wnajosad
'SG ‘c€ 'eG 'gT ‘Addns Js1em 1oy pue wes)s ‘seb ‘A1d11d9|3 91SEA\ | SeD [eunieN uley ppy I91BAA | 9SNOYUDID SPNJD JO UOIDLIIX]
[N} JespPNnu pue spnpoud
wnajoJ1ad paulyal ‘930D JO INIdBJNUBA | 19}BAA O} SUOISSIUIT [BISN S10SINdald A ddns usyem
7 '6€ ‘9% | ‘seb |eunieu pue wnsjoliad apnid JO uondeX3 Iy 0} SUOISSIWT [eIBN | UOIDEISOY 915B/\ bows g S9s5PD) 10y pue wesls
‘€6 '1G ‘€€ ‘6% ‘87| ‘1ead Jo uondeIXe ‘D1Ubl| pue [eod JO BulUI | pUBT O} SUOISSIWT [PIBIN I31BAA | BAIDROIpRY urey ppy 91SeAA | @snoyussin ‘seb ‘A1014399|3
podsuesy Iy f1arem S10sindald
JO uoiNQUISIp pue uonedilund ‘uonle|0d bows g Sosen)
€€ '6%7 '8T ‘Alddns Js1em 1oy pue wes)s ‘seb ‘A11193 uley ppy 91SeAA | @snoyuasin uonesnp3
S1Npoud [eJsulu dlj|e1SW-UoU JBYI0 JO
ainpenuey ‘Alddns Jsyem joy pue wesys S10SINdald
‘seb A11333(3 {|any Jesppnu pue sypnpoud bows | uondensqy S95eD)
67 ‘€€ '€G '] wnajoJ1ad paulyal ‘930D JO ainidejnuen 91SeAA urey ppy I31BAA | 9snoyuaain uoIdNIISU0D
suwnjod ay} ul
Jeadde s|dy Japio
31 01 puodsaliod sioyedipuj S v € z L

slaquinu abed
(s)4oquinp abed

salsnpuj Ja1iddns juediyiubis

duewIopdd A3))
aliqg 18y1o

¢p S101@JIpU| dURWIOH] A3 1I311Q JuedIHUbIS

zy 103129S DISI

N~
(o]



Chapter 4

"9POD UOIEDIISSE|D [BLISNPU| PIEPURLS [BUOIIBUIBII 74

"SI0}BDIPU| 9DURWLIOHD A9 12a1Ip oA} do] ¢y

|an} Je3PNu pue spnpold wnajosad paulgal s1osindald Iy 01 puel o}
‘9302 JO 2JN1dBNUBA ‘S2I0 [B1DW 4O BUIUIN bows g suoIssiwg sasen) SUOISSIWT | UOoNDRISAY S|elaw diseq
€€ '6€ ‘6% '8 '9F ‘€5 ‘Alddns Jaiem 1oy pue wea)s ‘seb ‘A1d1109)3 uley py [SETN 91SBAA | 9SNoyuULaID [SETN 191BAA JO 2InejNURIA
Ajddns us1em 1oy pue wesls ‘seb ‘A1014133)3
‘seb |eunieu pue wnajol1ad spnid JoO $10SINd3ld sauljadid ein
uonoenx3 fany Jespnu pue spnpoud bows g S95RD) podsuesy pue
61 ‘€€ ‘8T wnajo.12d paulyal ‘9303 JO ain1dejnueip 91SeAN uley pRY | 9snoyuaaln podsuesy puel
A3Indas [e1>0S
Ajddns ua1em 1oy pue wes)s ‘seb ‘A101133|3 Aosindwod 1dedxe
‘eIpaw papJodal Jo uondnpoidal pue sasen ‘buipuny uojsuad
87 Bupuud ‘burysiignd ‘1odsuesy Jiy ENleIV[VEET]S) pue dUBINSU|
ainyndiJoy 1 buiuspieb 1axiew ‘sdoid Jo
Buimoln Jsiem Jo uonnquisip pue
uonediund ‘uonds|jod ‘Alddns Jarem s95eD) sjuelnelsal pue
61 '8C 10y pue wesa}s ‘seb ‘A1011233 31SeA\ | @Snoyusaln S|910H
eIpaW paplodal O uondnpoldal
pue bunuud ‘Bulysiignd ‘syonpodd
[EDIWBYD PUE S[EDILIBYD JO JN1DBINUBIA| saseD) JIom
61 '8C ‘Alddns ia1em 1oy pue wesls ‘seb ‘Apuds|3 31SeA\ | @Snoyusaln [BIDOS pue y3jesH
Ajddns ia1em 10y pue wesis
'seb ‘B_u_:uw_m ‘J91em JO uonnqgLisip S10SIndald 2N} ndiloy pue
pue uonediund ‘uoaj0) ‘sPnpold bows 92Npoid S9seH | UoNDEASqY Buiuspieb 1o3ew
€€ '19 'Sy '87 ‘€S [EDIWBYD PUEB S[EDILIBYD JO 2JN1DBINUBIA| R Uley pY | |ednynduby | %3 SIpIdISad | 9SNoyuaID 191BAA ‘sdo.d Jo buimoln
S911IAIIDR Aleunialan 1dadxa
'S91}IAI}DR 3IAISS Aipuegsny ewiue pue SIIAILDR DINIDS
[N N2LBY ‘ainyndiuoy X buluspieb 1exiew sasen pajejal pue
87 '09 ‘sdod Jo buimoln !siewiue Jo buiwied 3snoyusaln Ansalod Buibbo| ‘A13saio4
Suwin|od 3y} ul
Jeadde s|dy| J9p.io 3y} 01 sioyedipuj < v £ z L

puodsaliod siaquinu abed
(s}1aquinN abed

salsnpu| Ja1iddns juediiubis

dueWIONd A3
122410 13Y10

¢p S101@JIpU| dURWIOH] A3 1I311Q JuedIUbIS

zy 103129S DISI

68



"SI01BDIPU| SOUBWLIOL] ADY 12841 aAl} dof ¢y, mm
"9P0D) UO[BDIISSEe|D) [elISNPU| PIEPURLS [BUOIBUISI| 71,

Chapter 4

Ajddns us1em joy pue wesis ‘seb
‘AYID1I3D3|7 !S3]11X31 4O DINIdRINUBIA| Burinioenuel
‘l]any Jesppnu pue spnpoid wnajoliad S10sIndald bows | uondensqy sasen ‘ainyuwiny jo
€€ '€S ‘67 '8C paUlaJ ‘930D JO dINeJNURIA 9 Uley ppy 191BAN 91SB/\ | @SNoyuLRID ainpenueln
Ajddns Ja1em joy pue
weals ‘seb A1d11I9|7 ‘24N ndIoy S1UeIN||0d sabelanaq
1 buluspieb 19y ew ‘sdosd Jo J1ueblQ R | s10sindaid bows sasen) | uolpensqy pue spnpoid
0oF ‘€€ ‘6% '8T €S Buimoin ‘sjewiue o buiwieq SyusLINN 9 uley ppy 91SBAN | 9SNOYUSRID J91BA\\ | POOJ JO ainidejnuelp
Aiddns Jarem juawdinba pue
J0y pue wesa)s ‘seb ‘A1011293 Asuiyoew
!S|e1aW DISeq JO INIDRINUBIA ‘[N 1dadxa ‘spnpoud
Jespnu pue sypnpoud wnajosed S10sIndald bows uondeISqQY sasen [e}oW pajedlqgey
€€ ‘67 '€G ']C paulfal ‘940D JO ainidejnueln R uley ppy 91SeAA IRV =N [eIV[VEET]5) JO ainpejnuep
Ajddns ia1em
J0y pue wes)s ‘seb ‘A111293
!S|elaW JISeq JO 2IN1OeINUB ‘|aNn} pue o} snjesedde pue
Jeapnu pue sypnpold wnajosad SuoIssIWg sasen) | uoipensqy | Alsuiydew [ed109)9
9% ‘87 '€S paUI}aJ ‘930D JO dINdBJNUBIA [BIN | dSnOYuUdID 1918 JO ainoejnuelp
spnpoud [ediwsyd pue [N} Je3PNU pue
sjesiwayd Jo aunejnuely ‘Ajddns pueq o} sypnpoid wnajoliad
|G ‘6E | J91eMm 10y pue wea)s ‘seb A1puid9|3 91SeAN dAIIDROIPRY s10sindald bows SUOISSIWT | UoIDRISqY sasen) pauljal ‘930>
‘6% ‘€€ 'Ot ‘€G ‘]T 'S|ersw dIseq JO ainejnuein I/ 0) SUOISSIUIT |PI3IN 91SeAN R uley ppy |e1I3IN J31BAA | 9Snoyudain) 1O ainpejnuep
$10siNd29ld bows 1 uley piy
sauljadid eia
Jodsuely 1 podsuely puet ‘jany | swuein|jod diuebiQ g syusnN
Jespnu pue sypnpold wnajonad soueIsgns Buneldag auozo spunodwod puey 0} spnpoud [esiwayd
€€ 01 'LE '6E | paulal ‘9303 Jo ainpesnuely ‘Addns J1uebiQ SuoIssIW S9SPD | UOIPRAISqY pue s|esiuayd
'8€ ‘6% '9F ‘87 ‘€S| J491EM 10y pue weais ‘seb ‘Alpuida|g I 01 SUOISSIW [e13IA 3|11e|OA BNV [BI9A | 9SNOYUSRID 1918 JO aunenuep
suwin|od |y} ul
Jeadde S|4y Jspio
9y} 0} puodsauLiod < v € z L
slaquinu abed si01edIpuj duew.ioidd Ad))
(s)}1oquin abed sasnpuj Ja1jddns juediyiubis 123113 413Y10 gy S101821pU| S2uUeWLIO}Idd A8)] 12941@ JUEdIUBIS Zi 103298 DISI




"9POD UONEDNISSE|D [PLISNPU| PIEPURLS [BUOIIBUISIU| 74

"S101eDIPU| 9DUBLIOLA A3 12841p aAl} dof ¢y,

Chapter 4

syuen|jod
sypnpoud [ediwayd J1ueblQ g syusLINN
ue s|ediwsyd Jo ainyejnueln ‘1ead s10sindald | spunodwo sypnpoud
o pue sjeol ‘ Yo 4 1OBJNUEIN -} J31eM 0} SUOISSILIT B33 d|sp B) 1onp
ov 2y ‘o JO uondeIIXe ‘31ubl| pue |eod Jo bulul bows g Jlueblo S9SeD) | UOIDeIISY Jaded pue Jaded
‘€€ '8¢ ‘67 ‘gz ‘'sG | 'Alddns usyem oy pue wes)s ‘seb ‘A1DuIds3 | pueT 01 SUOISSIWT [BISIN | Uley pIDY 9|11B|OA 91SBAN ENMLeIVEEY]S) 191BAN }JO aIndeNUBN
S|erLw diseq Jo
ainpejnuel ‘Aiddns usiem joy pue wesis juswdinbs
‘seb A151129|3 {|ony Jespnu pue spnpoid uonensqy S9580) podsuesy J1ayjo
6V ‘€S ‘8T wnajo1ad paulyal ‘9303 JO aindeinue|n 91BN J91BAA | @SnoyudaID JO aunioeNuUeN
buihiienb pue buluiw 1BY1O pueq o} Iy 01 $10SINdald sypnpoud [essuiw
‘1ead Jo uondesixs ‘suubl| pue [eod 4O BululN SUOISSIWg SUOISSIWg pows g s9seD) eloW-UoU J3Y}0
€S 'O '6€ ‘61 ‘€€ '|¢C ‘Ailddns Ja1em 1oy pue wea)s ‘seb A1d11d9|3 uonoeIISqy Jaiepn [I2EIN [eIB3N 91SeAA urey ppy | asnoyusain JO ainpejnuen
Ss1Npoud [eJaulul d1j|e1dUI-UOU JBY30 JO Aiauiydew
ainpenuey ‘Alddns Jsiem joy pue wesys pueq o} Bbunndwod pue
‘seb A121129|7 ‘|aNny Jeappnu pue spnpoid suolssiwg uornoeisqy S9seon Hununodde ‘ad1y40
oY ‘6% ‘€S ‘8T wnajos32d paulyal ‘9303 JO aIndeinueiN [EIDN 91BN J91BAN | 9SnoyudaID JO 2unoejNUBIN
Aiddns Jarem SI9|IBJ}-IUIRSS pue
10y pue weals ‘seb ‘A1d11d3|3 S|ersw diseq SEIENISCTRIVEN
JO 2JN3oBJNUEBIA ‘|9N} JB3PNU pue sPnpoid uondensqy sasen) Jolou 4o
61 ‘€S ‘8T wnajo3ad paulal ‘9303 JO aindeinueiN EIN:AYY I91BMA | @snoyusain ain1oejnueip
S|eraw diseq Jo S3D0|D pue Saydiem
2IN1OBINUEIA ‘|9Ny JeapdNu pue spnpoid S10sIndald ‘syuswinijsur [eondo
wnajos1ad paulal ‘902 JO ainideinue|y| uondesqy bows g sasen) [pue uoispaid ‘[edipaw
61 ‘€S ‘s€ '8z | ‘Aiddns ua1em joy pue wesis ‘seb ‘Adus|3 91Se/A 191BAA uley pRY | 9snoyussin }JO aIndeNuUeN
s1npoud [ed1wayd pue sjesiwayd Jo
ainpejnuely ‘Aiddns Jsiem joy pue wesis puel 0} juswdinbs pue
‘seb A151129|7 {|oNny Jespnu pue sppnpoid SUOISSIWT uoiensqy s95e0) Alauiydew jo
oY ‘61 ‘€S 'S8T wnajo3ad paulal ‘9303 JO aIndeinueiN [eRRIN EINAYY I91BAA | 9Snoyusain ain1ejnuey
Suwnjod ay} ul
Jeadde s|d3 Jopio
9y} 0} puodsa.i0d si01ed1pu| c v € z L

siaqunu abed
(s)4oquinp abed

salsnpuj Ja1iddns juediyiubis

duBW.I0HD] Ad))
3a1g 18y1o

¢p S103ed1pU| BdURWIOIR A8) 1241Q JuedIubIS

v 10195 DIS|

70



Chapter 4

"SI01DIPU| 92URWLIOA A3 12841p anl dof ¢,
"9POD UOIIBDIISSE|D [PLIISNPU| PIEPUBLS [BUOIIBUIAII 74

|an} Jeapnu pue spnpoid wnajosad
pauljal ‘9303 JO dINPeINUBIA ‘|aN}

SI3S1|1134 18 SapIASad
d1SeMN

pueT O} SUOISSIWT [eIBIA]

Jespnu pue snpold wnsjosed 191BAA O
St ‘67 ‘'OF | paulgal ‘9303 Jo ainenuely ‘Addns S105INJ314 suolIssiwg sasen Iy 01| uonoensqy
‘€€ "7V '87 '6€ ‘€S ‘95 | J21em J0oy pue wes)s ‘seb ‘A1n11d9|3 Bows 19 uiey pIOY |PI3IA | SNOYUIIIL) |SUOISSIWT |PISIN 191BAA S|P3 | S910 [PIdW JO bululn
|ony Jespnu pue sypnpoid wnajolad
paulfal ‘930> JO ainyejnuelp S1osindald pueq o} 1ead Jo uoneIIxg
‘builitenb pue buiuiw JayiQ ‘Ajddns bows g SUOISSIWY uondeISqQY sasen) ‘a)ubi| pue
61 'S€ 'O ‘€S ‘8T ‘LS | J91EM 10y pue weals ‘seb ‘AudLida|3 31SeAN uley ppy |e1BIN 1918AA | @Snoyusaln |eod [BOD JO BUIUIA
sjelalew bunieid pue
MEJIS JO S3]dIlle
JO ainejnue
sauljadid el podsuesy 1 ‘ainyuuny 3dadxa
Jodsues) pueT !SaIHAIDE SDIAIDS spunodwo) $10SINJald 310D pue poom Jo
pa1eja. pue buibbo| ‘Anxsaiod ‘Addns JueblQ bows i sosen sypnpoud jo pue
8€ ‘€€ ‘61 ‘87 | J491BM 10y pue weals ‘seb ‘Aduida|g 3|13B|OA urey ppy 91SBAA | 8SNOYUSRID) | POOM JO 3iN1deNuUe|A
Ajddns is1em joy pue wesis ‘seb
‘A1D1109)7 ‘1ead JO uondeNXs PNubi|
pue PO JO BUIUIA ‘24N ND1LI0Y 9 saseD uonoensqy synpoid 033eqo}
87 ‘6% '€ | Buluspieb 13iew ‘sdosd jo buimoin asnoyusaln 91BN I91BAN JO aInejnuen
Slewiuy jo buiwled
a1y naoy g buiusp.eb 1a3ew Syuein|jod S1osindald
‘sdoud jo buimoun ‘Aiddns sarem Juebio g bows S9SeD) | UOIRISAY S9|11X3} JO
oY ‘6% ‘€€ 'R ‘€9 10y pue wes)s ‘seb ‘A101193 SUEIRIN] 91SeAN uley ppy | 8snoyusaln 191eAA ainyoenuen
snjeledde
S|e1dW dISeq JO alnidejnueln pue uawdinba
‘synpoud [ed1wayd pue sjediwayd pueq 0} uoneIIUNWWOod
Jo aunpenuely ‘Aiddns isrem SUOISSIWT | UOIDRIISAY Sasen pue UOISIA3|8}
67 ‘9 ‘€9 ‘|C J0y pue wes)s ‘seb ‘A101193 91SeMA |e1I3IN JS1BAA | 9SNOYUSBID) | ‘Olpes JO ain1dejnueip
Suwn|od 8y} ul
Jeadde |4y Jspio
9y} 0} puodsaLiod sioyedipuj S v € z L

sisquunu abey
(s)4aquinN abed

sasnpuj Ja1jddns juediyiubis

2duewload Ad))
13.1Q 19Y10

p S103ed1pU| BdURWIO}IR] AB) 1241Q IuediIubIS

v 10195 DIS|

1
N



Chapter 4

"9POD) UOIIBDIYISSE|D [PLISNPU| PIEPUBLS [BUOIIBUISIU 74

"S101DIPU| 3DUBWIOLAG A3} 128u1p aAly dof ¢y,

s1Npoud [e2IWAYD pue s|edlwayd

Jo ainpeynuel ‘Aiddns Jarem oy $10sINd3ld puel 0} eIpaW PapJodal O
3¢ pue weals ‘seb A11109|3 ‘sonpoud spunodwod bows g suolIssIug uondesqy sasen uondnpoudal pue
‘cc ‘o ‘€S ‘61 ‘8T Jaded pue Jaded o ainiejnuelp J1ueblQ 3jiejoA uley pRy [EETN 191BAA 915e/M\ asnoyuaaln | Bunuud ‘Bulysignd
Andas
podsuely Jy ‘91em JO uonnquisip S10sIndald |e1dos Alos|ndwiod
pue uonedylnd ‘uondaj|od ‘Aiddns bows g sasen ‘9dUa4ep pue
€€ ']7 191eM 10y pue weals ‘seb ‘Aipuds|g uiey py 3SNOYuUIaID) | UoleASIUILIPE dIjgnd

sauljpdid ein

1odsuely i podsuel) pueq 'SsilAlde

Jejlwis pue uolelues ‘jesodsip asnyal

pue abemas !|an} Jespnu pue spnpo.d sasen

67 ‘87 | Wnajos1ad pauljal ‘9302 JO ainidenuBA| 31SeAN 3snoyuaaln J31IN0d pue 3504
(019 SIDINIBS
Slewiuy Jo Bululled ‘191em o uonnqLisip |eJauny buissaipJiey
pue uonedylnd ‘uonda||od ‘Alddns sasen ‘Aipuney) SaIAIde
87 191eM 10y pue weajls ‘seb ‘Apuds|3 9SNOYUIIID) 9DINIBS IBYIO

[Ny Jespnu pue

synpoud wnajoi3ad paulal ‘9340

JO ainpoejnuely ‘1ead Jo uondeIIXd — S10sINd3ld
61 ‘sE ‘@)ubi| pue [eod jo bululn ‘Ajddns pows sasen) uondeISqy Buikiienb pue
'€€ '87 '35 '€S ‘69 J91eM 10y pue weals ‘seb ‘A1puida3 | s9iled pue 1sng uley ppy ENpleIV[VEETIS) S|eJaul 191N so1e69166y Buruiw Jay10
(219 aAnessiulwpe
‘Bunynsuod
1uswabeuew
Ja1em Jo uonnguisip pue uonedilnd ‘bunpunodde
‘U030 ‘Hodsuely Jy ‘Aiddns s95e0) ‘|leba)) saniAide
67 ‘8T 191eM 10y pue wesjs ‘seb ‘Aduyds|3 15BN 9SNOYUIAID) ssauisng Jaylo
SuwN|od ay} ul
Jeadde s|dy Jspio
9y} 0} puodsaLiod si0jedipuj S v € z L

slaquinu abed
(s)4aquin abed

satsnpuj Ja1jddns yuediyiubis

2duew.opidd Aa)
Paug J8Yy10

¢p S101@d1pU| BdURWIOIR] A8 1241Q JuedIUbIS

z 10329S DISI

72



Chapter 4

"9POD) UONEDNISSe|D) [eLISNPU| PIBPURLS [PUONRUWISIU] 74,

"SI01BDIPU| 3OUBWLIOLd ASY 128uIp aAly dof ¢,

[9N} dA0WOINE

JO 9|es |Ie1ay

SI9|IBJ}-1WIBS pue Sidjiel) 'sa|pAdl010W pue

'S9|2IYaA JOJOW JO INIDBINUBIA UD}BM JO s10sindald SIPIYIA Jojow

uonnguUIsip pue uonedind ‘uonds||0d bows Sasen Jo Jledas pue

€€ ‘6% '8z | ‘Addns ua1em 1oy pue wesls ‘seb ‘Aududs|3 uley ppy 91SeM ENplelS[VEET]S) ERIVEIVEVI=TTVIRCTIEN

spoob pjoyasnoy pue

S3I1IAILDE JB[IWIS PUE UOIIelIUeS |euosiad 4o sieday

‘lesodsip asnyai pue abemas ‘is1em Jo 'sa|pAd1010W pue

uonNguUIsIp pue uonedilnd ‘uonda||0d sasen S3|DIYaA Jojou Jo

61 '8 | ‘Alddns 1s1em joy pue wes)s ‘seb ‘A1013333 91Se/N ENLeIIIEEY]S) JLEDCRETNTISEN
spnpoud [esiwayd
pue sjesiuwayd o ainejnuey ‘spnpold

|eJaulW DIj[EIBW-UOU J3Y10 JO INIdENUBA| sasen juswdojansp pue

6% '8z | ‘Addns 191em 1oy pue weais ‘seb ‘Ad11d33 91SeAA ENQleIV[VEET]S) UoJeasay

spoob pjoyssnoy

J91em JO uonnquisip pue uonediund pue |euosiad jo

‘'uonoal|0d ‘Alddns Ja1em oy pue wesis slosindald pue Jojesado o

‘seb ‘A1d1329|3 ‘|ony Jeappnu pue sypnpold bows sasen) | -yum juswdinba pue

67 ‘€€ '8C wnajos12d paulal ‘9303 JO ainldenuei 31SeAN uley ppy asnoyusaln | Aisuiyoew jo bunuay

Slewiue Jo buiwie Jaiem jo slosindald Sa1AIRDe buiiods

uonnguUIsip pue uonedilund ‘uonde||0d Bows sasen pue [eanynd

6% ‘€ ‘gz | ‘Aiddns ua1em 1oy pue wesls ‘seb ‘A1d11s)|3 31SeAA uley ppy asnoyusaln ‘leuoiieainay
SSINAILDE JB[IWIS PUE UOIIe}IUES ‘|esodsip
9SNJaJ pue abemas [Ia1em JO uonNqgLisIp

pue uonedyund ‘uonda|jod ‘Aiddns sasen
61 '8C J91eM 10y pue weals ‘seb ‘Ad11ds|3 EINAYY 9SN0OYUSaID |  SBIlIAIDE 31L1SD |Pay
suwnjod ay} ul
Jeadde s|dy Japio
9y} 0} puodsaiiod sioyedipuj € z L

slsquinu sbed
(s)}1aquinN abed

salsnpuj 4a1iddns juediyiubis

duewIopdd A3))
aliqg 18y1o

p S101LIIpU| ddueWI0Idd A3) 1I3.11Q JuediIUbIS

zi 10323S DISI

(42}
N



Chapter 4

"9P0D) UONEDIISSe|D [elISNPU| PIRPURLS [EUONRUIRIU| 7y,

"S101EDIPU| 9DUBWIOLId A3 128uIp aAly dof ¢y,

[9N} SAIZOWOINE
JO 9eS |1e1aY
SI9|IRJ1-IWUBS pUB SID|Iel} ‘sa|pAdiojow pue
'S9I2IYDA JOJOW JO INIDBINUBIA ‘ID1BM JO S10S4N391d S9J2IYSA Jojow
uonNQUISIp pue uonedilnd ‘uondej|0d bows g sasen }Jo Jiedas pue
€€ ‘6t '8z | ‘Alddns ua1em 1oy pue weals ‘seb ‘Aud1IdI|3 uley py 915 ENloV[VEET[5) ddurUIUIRW ‘BlES
spoob pjoyssnoy pue
11DB JB|IWIS PUB UOI}eHUES |euosiad jo Jieday
‘lesodsip asnjas pue abemas ‘ia1em Jo ‘so|pAdjojow pue
uoiNQUISIp pue uonedilnd ‘uondsj|0d sasen S9|2IYIA JojoW O
61 '8z | ‘Addns us1em 10y pue wes)s ‘seb ‘A1011293 91SeM\ asnoyusaln | 1dadxs ‘spely [1e1ey
spnpoud [ediwsyd
pue s|eiwayd Jo ainioesnuey ‘spnpoud
[BJRUIW DI||PIBW-UOU J3Y10 JO dINIDBJNUBIA sasen juawdojanap pue
6% '8z | ‘Alddns 191em 10y pue weals ‘seb ‘A1d11d9|3 91SeAA ENglelV[VEETS) yoJeasay
spoob pjoyssnoy
Ja1em Jo uonnguisip pue uonediund pue |euostad Jo
‘uond9|0) ‘Aiddns 1a1em jo0y pue wess $10sIndald pue Joyesado 1no
‘seb ‘A11399|7 ‘|9 Je3ppnu pue spnpold bows g sasen | -yum juswdinba pue
67 ‘€€ '8C winajoJiad paulyas ‘9302 JO ainidejnuein| 915\ uley py asnoyusaln | Alsuiyoew jo bunuay
Sjewliue Jo buiwied 4a1em jo sJosindald sallAlde buniods
uoiNQUISIp pue uonedilnd ‘'uondaj|0d bows g sasen pue [einynd
61 '€ '8z | ‘Addns us1em 1oy pue wesys ‘seb A1du1ds|3 BNV uley py ENloV[VEET[5) ‘leuoniealday
SSIHAIIDE JB|IWIS PUB UOIIE}UES ‘|esodsip
asnjal pue abemas !1s1em Jo uonNqgLIsIp
pue uonediyund ‘uonds|o) Aiddns s9s5eD)
6% ‘8T Ja1em 1oy pue weajs ‘seb ‘A1d13d9|3 915\ 9SNOYUIRID) | S3IIAIIDE D1R1SD |BdY
suwin|od |y} ul
Jeadde s|d3 Jopio
9y} 0} puodsa.i0d si01edipu| € z L

siaquunu abed
(s)4oquinp abed

salsnpuj 4a1iddns juediyiubis

dueWIOMId Ad))
3l1a 1BY10

¢p S103ed1pU| BdURWIONR AB) 1241Q IuedIUBIS

2 401995 DIS|

74



PB 11321

Nobel House,
17 Smith Square,
London SW1P 3JR

www.defra.gov.uk




