MEASURING ENVIRONMENTAL SUCCESS:
THE DEVELOPMENT AND USE OF MATERIAL INDICATORS

Environmental awareness has developed in recent years. Most people now want to recycle.
Producers must increasingly respond to demand for environmentally sound products. At
both EU and national level, “sustainable production and consumption” is now advocated.

Debate needs to become better informed. We need sound, transparent and internationally
agreed measurements to help us all to align economic and environmental sustainability.

Efforts to sustain the environment are essential to the future well-being of the economy.
The process of adapting to more environmentally sustainable lifestyles will however
require radical change in patterns of employment and consumption. To counter both
demagogues and “greenwashing”, responsible political leaders need a clear and credible
basis for explaining that necessary hard choices are made for good reasons.

Carbon trading and sustained publicity about climate change have raised awareness of
environmental accounting, although important work to develop effective market based
instruments is also potentially compromised by the lack of transparency or common basis
of assessment in the proliferating international offset market in traded permits.

With inadequate inter-governmental agreement, many entities - including those in the
waste and recycling sector - are taking initiatives to measure environmental performance.

This short paper summarises international efforts — notably the excellent work of the
OECD'’s Secretariat — to secure consensus on material flow (“MF”) measurements and also
summarises the longstanding leadership given by the UK'’s waste and recycling industry
which manages huge volumes of material, including carbon.

Multinational organisations have developed a range of indicators which can be used to
monitor MFs, calculate resource productivity (“RP”: the physical resources needed to
produce a unit of economic output) and assess policy effectiveness. These remain
underused, often because the necessary data is not gathered.

The power of MF and RP indicators can be greatly enhanced when coupled with life cycle
analyses to highlight environmental pressures in different sectors and economic processes.

Policy makers are faced with two challenges:

a they must put data collection systems in place to capture information needed to
measure environmental pressures. To manage it is necessary to measure;
and then

b they must align economic incentives and environmental outcomes.

The waste and recycling industry is a vital part of the solution. Re-using more recycled
materials offers instant wins, improving Britain’s material balance and environmental
performance in a context where European studies suggest it takes 20 tonnes of material to
produce the 1 tonne of finished product each Briton consumes a year.

In 2006 the Government’s Waste and Resources Action Programme (“"WRAP") conducted a
meta-analysis of life cycle analyses for the treatment and disposal methods for a number
of different material streams. While WRAP's work was more narrative than analytical, its
conclusion is generally accepted: recycling is often the most environmentally beneficial
option for waste management and often leads to potentially significant carbon savings.



This section summarises the work of multinational organisations like the OECD and EU.

Much of this work has focussed on developing robust and consistent MF indicators
including metrics for:

Domestic Extraction Used Total Material Consumption
Direct Material Input Physical Trade Balance
Total Material Requirement Total Domestic Output

Domestic Material Consumption

Direct Material Indicators illustrating the total material use in an economy or sector could
help the recycling sector to reduce the total primary material requirements in the
economy. This would require great improvement in the quality of available data on
resource use: the Biffaward programme (outlined below) has helped, but the recent Report
of the House of Lords Science Committee criticised HMG which shares culpability with
many other governments.

Combining such material indicators with measurements, like GDP, of value added by
labour and capital indicates RP. Over time, factors influencing RP can be identified and the
effectiveness of policy to improve RP monitored.

MF analysis can also benchmark both different sectors and individual facilities and can
monitor how technological progress helps to increase RP. The crucial question for policy
makes is how best to incentivise improvements in RP across the economy.

If RP grows more slowly than GDP in a growing economy, the economy still uses more
material. To decouple economic growth and environmental pressure — i.e. secure
sustainable growth - RP must rise faster than growth.

This needs ongoing technological innovation and investment. However, recycling can
provide immediate relief to resource pressures in the economy. Moving towards a ‘closed
loop economy’, which uses recycled materials, could radically improve the physical trade
balance of the UK economy and reduce consumption of primary resources.

Natural capital: as a factor of production

Natural resources provide a source of capital (often referred to as natural capital) which is
exploited through economic activity in the same way as human, man-made or social
capital. Economists assess how much substitution between these different resources is
feasible. If substitution between natural capital and other resources is difficult or
undesirable, increasing focus on RP can still mitigate environmental pressures.

MF and RP indicators help policy makers to understand the productivity of natural capital
in economic processes. This should enable them to include RP as part of any productivity
analysis.

It is not feasible to consider RP in isolation. Total productivity encompassing all forms of
capital will usually be the basis of forming an overall economic perspective.

Judgments about trade offs between material inputs, energy inputs, labour inputs (both in
terms of time and number of employees) and other inputs will be based on both the
political and environmental context of the decision maker.



Natural capital: renewable and non-renewable resources

Generally, economists consider the most efficient method for managing natural resources
to be through applying market principles. For this to work, however, property rights need
to be properly defined and appropriate incentives must prevent overexploitation.

That said, management of renewable and non-renewable resources should be carefully
distinguished: environmental and economic issues associated with each tend to differ.

In the case of renewable resources, such as forestries or fisheries, the harvest or catch
should not exceed the maximum sustainable yield where the natural resource can
replenish itself to the full extent of the harvest taken. The EU’'s Common Fisheries Policy is
one of many global examples of failure to disincentivise overexploitation.

In the case of non-renewable resources, it is more generally considered that market
principles should deliver the optimal rate of extraction. Price rises should incentivise
people to find substitutes for resources in short supply. Artificially reducing energy costs,
for example, leads to inefficient allocation of resources and could potentially create
unexpected transfer costs from the taxed poor to the wealthy.

Life cycle analysis

An important aspect of MF analysis is assessing environmental impacts associated with
the flows of different materials through the economy. MF indicators can be combined with
life cycle analysis to give a comprehensive picture of environmental pressures through the
economy. This combination can help policy makers address specific problems and assess
the effectiveness of different policies over time.

Material accounts usage: Information gaps

In resource markets, market failures often arise through a lack of information: this could
also be mitigated with MF and RP indicators. MF indicators could inform market
participants, enabling more people to anticipate potential scarcities and promoting long
term investments in renewable energy or recycling infrastructure.

Agreed and robust MF and RP indicators would also allow policy makers to target
environmental problems more effectively and monitor effectiveness of policy over time.

Issues for the adoption of MF and RP indicators

Indicators must be coherent, internationally accepted and relevant both for decision
makers and the wider public who could be helped to make better informed purchases. The
largest obstacle to introducing reliable MF accounts is the lack of consistent data, itself a
symptom of insufficient investment by governments, and a particular problem when
reliance is placed on tradeable permits where accurate pricing depends on data.

Comprehensive MF accounts would inform market participants seeking to invest in
alternatives to virgin resources and improvements in RP. Analysis of life cycle
environmental impacts could more effectively focus environmental policies such as
resource taxes on vulnerable virgin materials. RP indicators could then measure and assess
the effectiveness of such policies.

A way forward

MF and RP indicators are a necessary tool for policy makers in a world constrained by
limited resources. With more systematic data capture, indicators outlined in this paper
could be more robustly and consistently adopted, allowing more effective monitoring of
environmental pressures and helping policy to target improved resource efficiency.

Recycling has an important role to play. Life cycle analyses have shown that, in many
cases, recycling optimises carbon savings associated with waste management. Also, re-use
of materials reduces pressure on resources and makes economic growth more sustainable.



In the UK the ‘Mass Balance Movement’, funded by Biffaward, published a comprehensive
reference on resource flows within the British economy. This programme was consistently
hampered by poor official data - a problem recently highlighted in the House of Lords
report into the Government'’s performance on improving material recovery rates from the
commercial and industrial sectors — but sought to:

a map flows of several materials - including carbon, glass, iron, steel, aluminium and
packaging - throughout the economy in separate studies. Each study mapped the
mass flows through the economy and highlighted potential gaps in analysis - for
example, primitive and inaccurate techniques for measuring carbon flows - before
suggesting policy recommendations;

b identify mass flows through the UK in economic sectors including agriculture,
chemicals, electricity and government;

estimate the UK'’s ‘ecological footprint’ on a geographical basis;

d identify problems in measuring different materials and the quality of the data in
material consumption and MF. With standardised and detailed metrics in place, it
will become possible more directly to target and apply a market price to the
environmental costs of using resources. Proxies - like energy usage for carbon
emissions - are an intermediate step but increasingly more precision will be needed
to inform massive investment decisions in, for example, new recycling and energy
recovery technologies.

The waste management sector across the EU-15 reduced its greenhouse gas emissions by
32% from 1990-2003 and the UK'’s waste and recycling industry — which both manages
carbon on behalf of waste producers and is subject to many regulatory regimes - is now
developing coherent and robust carbon metrics for consistent monitoring of greenhouse
gas emissions arising from the sector’s activities.

This should help to inform investment decisions and it is anticipated that this work will
help the sector to identify carbon efficiency whether at an individual facility or in the
sector as a whole. Benchmarking will further improve performance and cut emissions.

The development of a mass and energy balance for the waste and recycling sector would
also help policy makers to improve alignment of economic and environmental outcomes:
i.e. improve the environment while strengthening the economy.

% environmental
services

association

www.esauk.org

154 Buckingham Palace Road, London SW1W 9TR. 020 7824 8882, info@esauk.org




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


