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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. 1ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The r]1ain task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication [as an
Internptional Standard requires approval by at least 75 % of the member bodies casting a vote,

In exg¢eptional circumstances, when a technical committee has collected data of a different kind from that
which|is normally published as an International Standard (“state of the art", for example), it may decidg by a
simplé majority vote of its participating members to publish a Technical Report. A Fechnical Report is gntirely
informative in nature and does not have to be reviewed until the data it providesare considered to |be no
longef valid or useful.

Attentjon is drawn to the possibility that some of the elements of this Technical Report may be the subject of
patent rights. 1SO shall not be held responsible for identifying any or allisuch patent rights.

ISO/TR 14032 was prepared by Technical Committee {SO/TC 207, Environmental managément,
Subcgmmittee SC 4, Environmental performance evaluation.
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Introduction

This Technical Report is a companion document to ISO 14031:1999 and was developed wit

h the

understanding that many organizations would benefit from examples illustrating how environmental
performance evaluation (EPE) has been applied by a variety of organizations. Please refer to

ISO 14031:1999 for guidance on the process and concepts of EPE.

The purpose of this Technical Report is to provide real-life examples for the consideration of organiz

ations

undertaking EPE. The examples aim to encourage and assist organizations, particularly small and medium

sized enterprises, by showing how EPE can be conducted by a range of organizations.

The gxamples provided in this Technical Report were developed and written by organizations or indiy
and spbmitted to ISO/TC 207/SC 4 through appropriate ISO member bodies. These examples-have
edited to reflect the process of EPE described in ISO 14031:1999. The reader may not find\them
compfehensive regarding environmental aspects, environmental performance criteria, or nurber and t

iduals
been
to be
ype of

indicafors selected, as these are issues determined by each organization according\<to its paifticular

circumstances.
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Environmental management —
Examples of environmental performance evaluation (EPE)

1

Scope

This Technical Report provides examples of EPE that represent a range of applications from simple to
elaborate. They also represent a range of organizations (e.g., manufacturing and service companies; non-

goverfmental organizations; government agencies; small, medium and large enterprises; organization
and wjithout certified environmental management systems) and geographic locations.

IMPORTANT -

The ekamples in this report are included only because they illustrate the use of EPE.

Value| judgements in these examples related to the relative environmental benefits of one material
over pnother, one process over another, or one product over another, reflect decisions made
specifically by the management of the organizations in the examples. No endersement is given by
ISO/T|IC 207/SC 4 to those decisions, to the scientific data used, or to their conformity with other 1ISO
standards.

No erndorsement is given by ISO/TC 207/SC 4 to any organizatiafy of any organization's products or
serviges.

No orpanization's particular application of the guidance in.ISO 14031 is recommended because the
manapement of each organization has selected the, application most suited to its needs. No
endorsement is given by ISO/TC 207/SC 4 to the choices made by individual organizations or to the
relatije merits of these different applications of EPE,

2
For the purposes of this Technical Report,the terms and definitions given in ISO 14031 apply.
3
31

Examples illustrating EPE and ISO 14031 are provided in Annexes A to Q. The contents of these exa
are organized under the headings given in 3.2.

3.2

3.2.1| Introduction

Th = flan beiafh, docaribh oo+ raranizatiaon—an hictarns
IS SCTLUUTT UTITTTY UTOUTTUT O UTC UTydinicatvurt artu 1to Thnotuty.

Terms and definitions

Format for the examples provided in this Technical Report

General

Headings
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s with

mples
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a context for understanding how EPE was applied; and

suitable information for a reader of ISO/TR 14032:1999 to relate his or her own organization to the

organization described in the example.

3.2.2 Planning EPE

This section describes how the organization planned its EPE, and can illustrate:

the identification of environmental aspects;

the development of environmental performance criteria;
the consideration of the views of interested parties; and
other planning activities referenced in ISO 14031:1999.

© 1SO 1999 — All rights reserved
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3.2.3 Selecting indicators for EPE

This section describes how the organization selected environmental performance indicators (EPIs) related to
management efforts (management performance indicators - MPIs) and to the organization's operations
(operational performance indicators - OPIs). This section also describes how the organization considered
environmental condition indicators (ECIs) in developing its EPE.

3.2.4 Using data and information (if applicable to the example)

e anmalyzing and converting data;
e agsessing information;
e rgporting and communicating.

3.2.5] Reviewing and improving EPE (if applicable to the example)

This gection describes how the organization used information to examine the EPE process and to iflentify
opporfunities for improvement.

3.2.6 | Summary/conclusions

This dection includes a summary of any lessons learned by the organization from the application of EPE. It
may gIso include the organization’s conclusions on its future application of EPE.

2 © 1SO 1999 — All rights reserved
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Annex A

Schreinerei Schmid, Abendsberg, Germany
(A small cabinetry/furniture-making company, with 11 employees, developing environmental performance
evaluation to inform critical customers that it is environmentally aware)

Introduction

The Schreinerei Schmid company was established in 1895, and since its establishment has been located in
Abendsberg, Germany. There is both housing and other industrial facilities in the vicinity of the workshop.
Elevepn nmpln\][nnc ara involved in prnrlllnfinn and :\Hminiefrnfinn, and company has—anhual—sales of
approkimately one million Deutsche Marks. Since 1995, the company has had an internal environmnental
information and control system. The company also produced its first environmental report in 1995, with a
targetjaudience of the company’s environmentally conscious private and corporate customers. "t late|1997,
the gxisting environmental management features were broadened to establish an' |environmental
manapement system for registration under the European Eco-Management and Audit Scheme (EMAS)| This
effort |[was supported, in part, by the Bavarian State Government's promotional sehéme for small and
mediym-sized enterprises and handicraft businesses.

Plannjng EPE

As is fraditional in the cabinetry/furniture-making field, environmental and‘*health aspects have been pfimary
concdrns in product development for a long time. This is also reflected in the company's environmental
policy} In planning for environmental performance, the company,sintends to satisfy the demaryds of
custogers for ecologically sound products. Thus, the business stfategy of the company is to expand market

positign, especially through the production of solid wood furniture, and by using natural oils and waxes for
ecologically sound surface treatment. In this way, occupationathealth aspects for staff were improved (i.e.,
the use of and need for auxiliary agents in certain processes). Furthermore, reducing the environmental
impadts of the company's production benefits the company. By increasing the efficient use of resources and
materjals, and by decreasing the amount of unnecessary waste, a competitive cost basis for production is
realizgd. The company's environmental performance criteria are based on their environmental objgctives
and tgrgets.

Selecfing indicators for EPE
Table| A.1 lists the environmental aspects of Schreinerei Schmid as well as their related environmental
perfomance criteria which were adopted from the company’s environmental objectives under the company’s

interngl environmental informatien.and control system, which was later registered under EMAS.

TABLE A.1 - Schreinerei Schmid Environmental Aspects
and Performance Criteria

Envirenmental Aspect Related Environmental Performance Criterion
Elegtricity consymption Reduce electricity consumption
W4ter consumption Reduce water consumption
Us¢ of salid wood (instead of composite wood Increase the use of solid wood instead| of

products, such as plywood or particle board, due composite wood products

to cercems ahout ralaacac of farmaldahvda and
HEEeHHISARBOHTEEaSES O oHHGEaeana

other substances into ambient air)

Consumption of paints and primers Reduce the consumption of paints and primers

Treatment of wood surfaces with natural waxes Increase the percentage of surfaces treated with

and oils natural waxes and oils

Consumption of solvents and paint thinners Reduce the number of litres of solvents or paint
thinner used

Generation of waste for disposal Reduce the amount of waste for disposal

Table A.2 provides informational statistics on the company, a well as the company's indicators for EPE,
which were selected based on the company’s business strategy and environmental policy.

© 1SO 1999 — Al rights reserved 3
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TABLE A.2 - Schreinerei Schmid Statistics and Indicators for EPE

Sch

Company Statistics 1993 1994 1996
Annual sales (in Deutsche Marks) 880 000 900 000 940 000
Number of employees 9 10 11
Workshop area in square metres 640 640 780
Indicators for EPE

Kilowatt hours of electricity used 17 731 17 965 24 797
Cubic metres of water consumed 345 398 201
Pertentage of solid wood used 857 70 70
Kilograms of paints and primers used 610 435 426
Percentage of surfaces treated with natural 3 22 30
waxes or oils

Litrg¢s of solvents or paint thinner used 125 110 60
Kilograms of waste for disposal 1450 1320 60

é The percentage of solid wood used in 1993 was greater than in 1994-and 1996 due td an
exceptionally large order for furniture received in 1993. Therefore, 1993 prodéction was not typical of

reinerei Schmid’s usual annual production.

Using
Colleg

The ¢
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programs, a considerable amount of data had to be estimated. Over time, the scope of the environr

inform
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ting data

ompany's environmental information system provides the. basis for data collection to suppd
bpment of indicators for EPE. In the initial years of\implementing the company’s environ

ation system was broadened to be able to support all selected indicators. All indicators
5sed as absolute amounts or as proportions. The&'use of relative data (i.e., per kilogram or per i

and natures that do not support comparisons among products.

sing information

ssessment of information is carried out by comparing the company’s environmental objectives w|

ement and construction ef\a’ new workshop. Considerable progress has been made since 1

areas, especially regarding’decreased water consumption, decreased consumption of environm

nt auxiliary agents, and.the increased percentage of the surface areas of products treated with r
and oils. Through“new waste management practices, involving extensive internal and e

ng of productionwastes, waste for disposal has virtually dropped to zero,

ting and communicating

ientsisother interested parties and the general public, the company's progress in improvi

nmental performance is documented, with the company’'s 1994/95 environmental report pro
nhe.information. This report is updated and published every three years as the public environr

rt the
nental
nental

were
em of

re produced) was not considered appropriate~because individually designed products have dnigue

th the
m the
D94 in
bntally
atural
ternal

ng its
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nental

statement required by the company’s registration to EMAS. In addition, this information is made accessible
over the Internet at http://members.aol.com/schmids40. Internally, the environmental report is used by the
company owner as a basis for company meetings and discussions with staff on environmental issues, and to
support dialogue between the company and public authorities.
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Reviewing and improving EPE

On the basis of the environmental performance achieved, new environmental objectives and targets were set

as the company’s environmental performance criteria. These criteria are:

e to increase the use of solid wood in the production of furniture by 10%, making its products more
acceptable to its customers;

e to reduce electricity consumption by 10% through optimization of compressed air systems and
replacement of heating ovens;

e to reduce the total volume of waste, for both disposal and recycling, by 10%.

One Ghahge-inthe-set-ef-indicatersfor-ERE-has-beennecessary-as-a+result-ofreviewing-the-EREprocess.
Since|the total volume of waste for disposal has been reduced to almost zero through intensive. régycling
meas(rres, the strategy of the company owner is now focused on globally reducing all waste streams |of the
company. Therefore, "total volume of waste for both recycling and disposal" will be integrated as p new
indicator replacing the old indicator "kilograms of waste for disposal".

Summary/conclusions

EPE has proven to be environmentally and economically valuable for a small cempany. Data to sppport
some| of the selected indicators for EPE was readily available at the beginning. Data sources an:ﬂ data
collecfion mechanisms to support other indicators for EPE had to be developed or improved during the
procegs.

The most important benefit of conducting EPE for the company ownerwas that he finally had access tp hard
figurep about the environmental performance of the company. Together with regularly ugdated
envirgnmental objectives and targets, the owner is able to control and improve effectively the company’s
envirgnmental performance, and to communicate it successfuilly to the market. Through the information
provided in the environmental report, the company could eXpect a steady increase in its regional cugtomer
base ind a steady increase in demand for its products.

If you| have questions or would like additional_information regarding this example, please contact the 1SO
member body for Germany:

Deutsches Institut fur Normung (DIN)
Burgdrafenstrasse 6

D-10787 Berlin Germany
Teleppone: 49 30 26 010

Fax: #9 30 26 01 12 31

E-malil: postmaster@din.de

© 1SO 1999 — Al rights reserved 5
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Annex B

Clemens Harle Brewery, Leutkirch, Germany
[A family-owned and operated brewing company, with 33 employees, implementing environmental
performance evaluation starting with a company eco-balance study (an input/output scheme for mass and
energy) and management commitment to environmental protection]

Introduction

Clemens Harle is a small brewery run by the Harle family. Despite a trend to the contrary in the brewing
indus V] t:lar‘h'\r7 the hrn\nlnr\J/ is ahle to maintain its share of the market agninef nnmpnfifinh fraom |arger
brewdries. The company is located in the town center of Leutkirch in the Allgau region (State of’Baden-
Wirttemberg, Germany). The company produces 28 500 hectolitres of beer and sells 16 000 hectolifres of
other [beverages annually. Clemens Harle brewery had a turnover of approximately 8,1 million” Delitsche
Markg in 1997. The majority of the 33 employees are employed in sales and the production-process.

The bfewing of beer involves producing wort in a mashing and boiling process in the brewing house fragm the
raw materials, which are hops, malt and water. After cooling, the wort is fermented. This fermented
immature beer is then stored and filtered. The finished beer is then decanted .ifto bottles or pumpegd into
kegs [pressurized containers). All processes are subject to the strict food standards and purity laws that
apply [to Bavarian breweries. The supporting infrastructure consists of an energy supply, water supply and
treatment plants, wastewater treatment and disposal, as well as facilities<for the maintenance of tedhnical
equipment and vehicles.

The fjnished products are stored at the brewery until the companydransports them, using its own vehides, to
its cugtomers. All vehicles are fuelled by organic diesel, refined-from rapeseed oil. The sale of the finished
produgt is limited to an area with a 50 kilometre radius from the-brewery to guarantee premium quality] This
also helps to reduce the environmental impacts of distributionyactivities.

The rfaw materials (i.e., malt and hops) are only purchased from farms controlled by two indepgndent
institutions. No pesticides or artificial fertilizers arewiermally applied. Where their use is essential, only the
appligation of the minimum quantity that achieves-the necessary effect is permissible.

Numgrous measures have also been carried out for many years to reduce the consumption of resourges, in
partictlar water and energy, and the volime of emissions. A new wort-boiling system in the brewing house
reduckd the consumption of heating oil by 25%. The use of waste heat was also improved. A heat re¢overy
system achieves annual savings of.approximately 45 000 litres of heating oil. Optimizing processeg have
leveled out peaks in electricity cohsumption. Water consumption has been reduced by nearly 50% in the last
twenty years. Because waste.is sorted with care, few recyclable materials are to be found in th{ non-
recyclable waste. Organic_waste from production processes is reused in agriculture. Only relisable
contalners (i.e., bottles and-kegs) are used.

Noise| pollution problems were addressed with noise abatement measures. These were accompanjed by
indepgndent surveys to guarantee that the noise levels on neighboring properties are considerably lowgr than
the legal noise‘emission limits. Thus, adequate margins were always maintained to avoid disturbance|to the
neighbors.

Therel were a few difficulties with wastewater acidity (i.e., pH values) at the municipal sewage plant bgfore a
neutralization system could be put info operation. Since then, the fluctuations in the pH values have been
reduced and the relationship with authorities responsible for water standards has improved.

Environmental activities are used to promote the company to the public, through mechanisms such as press
releases and guided tours. The company's profile has been raised by many reports in the media and by
winning awards for its environmental activities. Overall, Harle has managed to maintain a long-lasting well-
balanced relationship with interested parties (e.g., local residents and authorities).

6 © ISO 1999 — All rights reserved
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The establishment of an environmental management system certified to either the European Eco-
management and Auditing Scheme (EMAS) or ISO 14001 has not been an objective of the company. The
owners feel that these systems would be too time-consuming and bureaucratic for a company of this size
and that the environmental benefit that normally results from certification could also be achieved by the
company’s less formal environmental management system. A detailed environmental report and a company
eco-balance study (an input/output scheme for mass and energy) were compiled for the first time in 1995.

Three

Company Eco-Balance Studies

HEW I AT- - R

supporting indicators for EPE.

Aeompeny-eco-batance-study—is-annternatanntatrecordingof-alHreomirg-inputand-a
outgoing (output) material and energy streams of the company. Input streams include raw.
materials, physical plant and equipment, water and energy. Output streams include waster
water, air emissions, products and wastes after production. These environmental data~are
systematically recorded for the entire company year after year and are the basic’ data

areas for action were identified:

. c;r‘nserving electrical and heating energy;

e C
e al

Harle

The ¢
and in
for th¢
tableg

begar).

anging to more environmentally friendly energy sources;
fering the use of cleansing agents and disinfectants.

intends to produce additional environmental reports in future.

TABLE B.1 - Significant Environmental Aspects

pmpany’s many environmental activities and the 1995 eco-balance study have provided a good| basis
formation for planning its environmental performance evaluation (EPE). A very good data base gxisted
b operational area, but the information base on management efforts was rather limited. The following
illustrate how the important environmental aspectSswere being managed before the EPE in[tiative

Significant Environmental Aspects

Management Status

er and energy consumption

Taken into account at Harle (for approximately 20
years), as is usual in breweries. Reason: Wate
and energy consumption account for a great share
of production costs, and are therefore analyzed
precisely for economic reasons.

Air

pmissions, wastewater effluent and solid waste

Accurate data is available from the eco-balance
study for the most relevant environmental aspegts
of wastewater (both volume and quality), solid
waste and air emissions.

ossible leakage of ammonia from the cooling
ystem;

se of cleaning agents and disinfectants;
urity/quality of water and raw materials.

e Monitoring of the cooling system (ammonia) jand
the use of cleaning agents and disinfectants|is
related to safety.

e The health of consumers has to be guaranteed
by regular monitoring to ensure that water and

raw materials meet food safety regulations.

Loc

al/regional environmental conditions

No direct local/regional environmental objectives

© 1SO 1999 — All rights reserved
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TABLE B.2 - Environmental Performance Criteria

Environmental Performance Criteria Mianagement Status - Data Availability
Legal and other requirements e Legally relevant federal laws on emission
protection, technical guidelines on noise,
technical guidelines on air and hazardous
substances regulation.
e Legal requirements are routinely monitored and
checked to avoid problems with authorities.
e The aim of the company is to achieve a
L,Ulliil |ua“y iIIIpIUViIIg Cl IViIUIIIIICI Itdi plUﬁiC,
consumers' environmental concerns are
determined by random surveys on individual
Pagt and present performance Good planning data is available at Harle, since
water and energy consumption have beén
systematically recorded over a long.period of time.
Stapdards and good management practices Although an environmental management system
certified to EMAS or ISO 14001 is not an objective
for Harle, internally set standards are documented
in the environmental report.

o

Performance data from industrial associations Comparisons with other’'breweries is a traditional
"craftsman's tool" in‘the brewing sector.

Chgcking/auditing the management Not considered appropriate at Harle, because itfis a
small family-business.

Scigntific research Research. résults, as far as they are relevant for

small breweries, are used for setting the compahy’s
objectives (Example: Brewing Guidelines from the
Bavarian Environment Ministry).
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TABLE B.3 - Views of Interested Parties

Interested Party Comment

Management representatives, employees e Company strategy is biased towards
environmental awareness and protection by the
personal commitment of the Executive Director.

e Asis typical for a small enterprise, informal
exchange is favored over formal rules for
employee suggestions ("We know each other
and talk to each other").

L4 Spcbidi llICCiillgb daltc ;Icid UIl UIIViIUIIIIICIItdi
relevant topics with the master brewer and-the
head of purchasing.

Cugtomers Customer interests are identified through focused
surveys.
Sugpliers Conducting discussions with suppliers and

establishing purchasing guidelines (quality and
source of raw materials, packaging to be used).

Barlks, insurance companies Building confidence with the‘environmental repqrt.
Supervisory bodies, legislator Regular contact is maintained with authorities.
Locpl community Regular personal contact with those responsiblg.
Medglia (and Publicity) e Arousing interest by publicizing environmental

[1%]

activities, jnterviews; in exchange, reports ar
made and\company data is disclosed.

e Activerexchange of public opinion in regiona
newspapers, national news agencies and
specialist journals about industry sectors ang
environmental affairs.

Regearch institutes Active participation in research projects.

Environmental groups and other organizations Contact and information exchange with

environmental organizations and the conduct of

mutual activities.

Selecfing indicators for EPE

The dompany’s environmental repert explicitly outlines the environmental performance objectives at [Harle.
The majority of the environmental.objectives focus on technical and organizational measures. If possible, the
objectives are expressed quantitatively. For example objectives related to energy are:

e (ualitative (organizational/ technical) objective:
To plan and arrapgé-investment in a combined heating and power plant.

e guiantitative (operational process) objective:
T improve.the electrical efficiency in the whole company by at least 1 kW - h per hectolitre of beer
prloduced:over the next three years.

Operational performance indicators (OPIs) derived from the control of production (e.g., energy and|water
consumption) and from the eco-balance study were selected and directly used to check progress towards the
objectives set. Absolute values were listed in the eco-balance report on the Héarle brewery products for the
inputs and outputs indicated in Table B.4.

© 1SO 1999 — Al rights reserved 9
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TABLE B.4 - Input and Output Categories of the Harle Brewery Eco-Balance Study

Inputs Outputs
Raw materials Main products
Operating and auxiliary materials By-products
Packaging Waste
Office and advertising material Solid waste
Energy Wastewater
Environmental media (e.g., water, air, soil) Waste (exhaust) gases
Commaodities I:nnrgy emitted

Commodities

The following OPIs related to significant environmental aspects, expressed as absolute values (for example,
in 1994 electricity consumption was 413 000 kW - h and wastewater volume was 6 800 m>)/Wwefe to compare
envirgnmental performance over the last 10 years:
e elgctricity used in kilowatt hours per year;

o digsel fuel used in litres per year;

e hepting oil consumed in litres per year;

e wdgter consumed in cubic metres per year.

The gbsolute values were then related to the number of hectolitres of beer produced. This resulted in an
additipnal set of relative OPI's which were also compared over the lastd0 years. By doing this, and by| using
graphjcal representation, the changes in the absolute values are more readily understood. Some examples
of thefe relative OPI’s are:

o litres of heating oil consumed per hectolitre of beer produced,

kilpwatt hours of electricity used per hectolitre of beer praduced,;

megajoules of natural gas consumed per hectolitre of ‘beer produced;

litres of diesel fuel consumed per hectolitre of total bieer and other drink products;

totpl water consumed in litres per hectolitre of beer-produced,;

potable water used for brewing in litres per hectolitre of beer produced;

nop-potable water used for cleaning and ether purposes in litres per hectolitre of beer produced;
hertolitres of beer produced per cubic metre of water (to measure water efficiency).

Using|data and information

The ¢ollection and analysis of-environmentally relevant data at the Harle brewery, although| fairly
compfehensive, was found te-need some improvement for EPE, as described below.

Collegting data

Even |jn small brewefies such as Harle, data on energy and water consumption is collected regularly fof each
proceps. This jssdone using Electronic Data Processing (EDP) and by hand (in the brewing book). Collected
data i$ regularly~analyzed by the master brewer.

Data pn-input materials is well-known (e.g., raw, operating and auxiliary materials purchased). Theg large
amouht af work involved in collecting this data is a problem since the data on quantities needed for the
performance evaluation has to be gathered from individual invoices filed in folders. Although software is
used for book-keeping and for some sales records, this software does not support identifying and recording
material flow quantities.

Before the eco-balance study, data on emissions, waste materials and waste heat was not adequate. There
was little qualitative data on the chemical contents and environmental properties of materials used. Missing
information was collected from external sources, in particular from suppliers.

An unusual feature of data collection at Hérle is that data on volumes of inputs and outputs was not only
taken for the complete brewery, but also for each individual process. This means that it is not only possible
to identify how much of a particular material was used, but also where exactly these substances were used
or produced. Due to the amount of work involved, the brewery will not, in the future, make such detailed
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investigations of the process relevant indicators, which are very interesting for a detailed operational
performance evaluation. However, Harle will continue to collect water and energy consumption data for each
process.

Theoretically, it would be possible to use the automatically measured and recorded data on the neutralization
system to identify the exact volumes of wastewater. However, it requires less work and is more practicable
to use a differential calculation (i.e., water used minus brewing water, where sources of error such as rain
drainage are taken into account).

The exact |dent|f|cat|on of enwronmental data was often problematlc because it mvolved too much work or
meas ited,
becalse the company’s information systems are not in a network (accounting, sales, recordmg of opertional
data ip the production process) and data on quantities cannot be obtained in the form needed. This shows
how important it is to aim for corporate environmental information systems, particularly for-smajl and
mediym-sized enterprises. It will be easier to compile OPIs if a company can access and use the necg¢ssary
data from a normal company Electronic Data Processing (EDP) system.

Analyring and converting data

The gnalysis of the data on volumes and quantities showed varying quality-in, the data because |t was

collecfed in different ways. For example:

e Some quantities were actually measured (e.g., measurements fromi water and electricity metrgs) or
gupntities were known exactly (e.g., from invoices and receipts);

e Other volumes and quantities were calculated (e.g., emissions caletilated from oil consumption);

e Sdme volumes and quantities were estimated values based on{experience (e.g., from the master bfewer)
forn processes which had not been included in a data collection system (e.g., consumption of glue for
lakels);

Assegsing information

EPE Jrevealed that electricity consumption has constantly increased over the last ten years, and is
considlerably higher than in comparable companies. This is probably due to the increased use of machipery.

It wag determined that by replacing heating @il with natural gas, emissions of carbon dioxide, nitrogen| oxide
and suplfur dioxide could be reduced congiderably.

EPE | provided information on and 'helped to identify processes on which more precise teghnical
exam|nations should be conducted:

By anplyzing the relevant pracess eco-balance information, it was possible to obtain an overview of the|areas
in whigh significant quantities of cleansing agents are used.

Repoiting and commupicating
The fesults of the environmental performance evaluation published in the environmental report| were

systelnatically-used for public relations. For example, a press conference was held which was featyred in
regionjal and’national newspapers, and in radio news broadcasts.

The danitaopnmentalranort aac dictrihidnd +4 tarantad oto oito Hhaoriting Aninian farmnde and
CrvirorTeTrar TC POt was gistiiottCU—torgetcu UUQtUIIIbIJ, woll,ulo, uuulullu\,o, P oTrT—ToTTicTro

interested consumers. The results were also published in consumer and environmental journals.

The environmental profile of the company was strengthened by winning the prize for environmental
excellence awarded by the Environment Ministry of Baden-Wirttemberg. The total response to the
environmental report, which included the eco-balance study, is considered to be very good.

Reviewing and improving EPE

Check

How effective is the present environmental performance evaluation process?

© 1SO 1999 — All rights reserved
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The Executive Director of Harle considers that a significant and general improvement of the company’'s
environmental management system has been achieved by EPE.

Identifying indicators for EPE has given new insights on how to optimize the processes, especially in the
areas of water use, energy use, and transport. EPE has also helped to identify several effective measures
for improvement (e.g., in waste management).

The material and energy eco-balance studies required approximately 50 man-days, using both an external
consultant and internal employees. This first examination took so much time because data on quantities of
stock and on the consumption or volume of waste was not readily available for many raw materials, auxiliary
materials, or emitted substances.

Internpl and external expenditure, including software, totaled approximately 30 000 Deutsche Marks)
Act

How ¢an the environmental performance evaluation process be improved?

period the same as for the business year. Detailed environmental reports, such as the one from|1995,

For d{ta which has to be recorded annually, it is possible to reduce workload by making the recording time
shoulgl be published every three years.

Workload for data recording should be less for the next environmental performance evaluation pfocess
becayse a detailed database now exists. The data recording will also/be Simplified through the eco-balance
studigs on commodities and processes.

Data will continue to be recorded and administered with eco:balance software. For future eco-balance
studigs, the workload for the inputs and outputs will be reducedto approximately 20 man-days and cogts are
estimated at approximately 10 000 Deutsche Marks.

Large| time and cost savings can only be achieved with difficulty if the EDP information systems afre not
extenfled and also used to support environmentalsperformance evaluation. This would be too larfge an
exercise for a small company if it wanted to develop a company-specific solution. Therefore, improvements
in this area would only be possible if the(software companies integrated functions on environmental
perfofmance evaluation into their products;

The time taken for recording data can-also be reduced by using checklists containing a systematic listing of
data qources, including location and.storage medium.

The potential cost reductions identified so far have shown that it is possible to link indicators for HPE to
costs| This has already happéened for the use of water and energy as well as for some of the raw, ayxiliary
and ¢perating materials.Z) Potentially, this could be expanded into systematic environmental cost
manapement.

Summpary/conclusiens

Excellent data how exist and participation in the European Union’s Eco-Management and Audit S¢gheme
(EMAB) o, certification to 1ISO 14001 would be relatively easy should the Harle brewery decide to do sofin the
futurel “Environmental performance evaluation following the guidance in draft versions of ISO 14031 has
been successfully completed without an environmental management system that meets all the requirements
of EMAS or ISO 14001.

If you have questions or would like additional information regarding this example, please contact the 1SO
member body for Germany:

Deutsches Institut fur Normung (DIN)
Burggrafenstrasse 6

D-10787 Berlin Germany
Telephone: 49 30 26 010

Fax: 49 30 26 01 12 31

E-mail: postmaster@din.de
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Annex C

Frederiksborg Linnedservice A/S, Oelsted, Denmark

(An industrial laundry, with approximately 70 employees, serving hospitals and rest homes, using 1ISO 14031

to review indicators developed to support its ISO 14001 environmental management system)
Introduction

Frederiksborg Linnedservice A/S is an industrial laundry that hires out, washes and maintains line
clothing for hospltals and rest homes in North Zealand and in the Copenhagen area of Denmark 40%

n and
of the

compaRy-is , = . , srvice A/S,

reduction of the environmental impact caused by our production”. Health and safety*matters with
company are dealt with by the safety committee which co-ordinates its activities with those relating
envirgnmental management system operations.

The dompany’s activities are covered by the “Regulation of companies qther than listed ones”, wh
legislation that requires the company to give notice to the local authority of any significant changes
activitjes. (Note: listed companies are those required to apply for an environmental permit before the

which
nstant
in the
to the

ich is
in its
by can

commlence or expand production.) The municipality of Frederiksyeerk issues the company’s wastg¢water

discharge permit under Chapter 4 of the Law of Environmental Protection.
Plannjng EPE

As part of the development of its environmental management system the company identified its sigr
envirgnmental aspects, set environmental performange criteria (objectives and targets) and identif
interepted parties.

The cpmpany’s significant aspects are:
e the consumption of water, energy and washing chemicals;

envirgnmental targets relating to its environmental performance. Like the other 21 laundries belonging
Berendsen Textile Seryvice, Frederiksborg Linnedservice is working on benchmarking and optimiz
envirgnmental perfofmyance regarding its consumption of water, electricity, chemicals and oil/gas und
so-called Water,.Electricity, Chemicals and Oil/Gas (WECOQO) program. The WECO program involves

overall targets\for the Berendsen Textile Service and individual targets for each of the 21 laundries witl
group|throughran economic evaluation of these four inputs. All Berendsen Textile laundries in Denma
Swedgen-will*be certified to ISO 14001 within 2 to 3 years. Then each laundry will be able adjust its s

ificant
ed its

at the

lished
to the
ng its
er the
betting
in the
k and
becific

targets within the overall WECOQ targets as part of its target setting within ISO 14001.

The most important interested parties were also identified during the implementation of ISO 14001 and
are:

employees;

neighbors;

the municipality of Frederiksveerk and the County of Frederiksborg;

customers;

board of directors/management;

Berendsen Textile Service A/S;

Sophus Berendsen Corporate Environment Department.

© 1SO 1999 — All rights reserved
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Selecting indicators for EPE

In order to monitor and evaluate how its environmental performance compares with the targets that have
been established under its EMS, Frederiksborg Linnedservice developed a series of management and
operational performance indicators. SO 14031 was used to evaluate whether these indicators could be
usefully supplemented with additional Management Performance Indicators (MPIs) and Operational
Performance Indicators (OPIs) and with environmental condition indicators (ECISs).

This evaluation took place at a series of meetings with attendance by environmental and other managers
from Frederlksborg Lmnedserwce Berendsen Textile Service and Sophus Berendsen A/S The meetings
s and
selecting indicators. Th|s was followed by a systematic review of the annex to ISO 14031 and thejsts of
significant environmental aspects, indicators, objectives and targets from the environmental management
ussed

e (B) - existing indicators, i.e., those selected in the development of the company’s environmental
anagement system;

e (D) - indicators for which the basic data exists and whose applicability will\be evaluated as part [of the

objective and target setting process for 1999;

e (H) - relevant future medium and long term indicators.

The indicators selected, the reasons for their selection and their relation to environmental objectivgs and
targets are presented in Table C.1 and C.2.

Review of the indicators for EPE

The indicators will be evaluated annually unless otherwise stated. If the period is a project period, this is
indicatted by a (P). Indicators contained in Sophus Berendsen’s Environmental Questionnaire are indicated
by SBEQ. The Questionnaire is sent out each_year by the Sophus Berendsen Corporate Environment
Depaiftment to collect site specific information_en environmental management activities and environinental
perfoimance for the corporate database. This is*published in Sophus Berendsen’s Environmental Profile.

TABLE C.1 - Management Performance Indicators (MPIs)

Reasons for Choice of Indicator
MPI Status and Relation to Environmental Policy,
Environmental Objectives or Targets

Implementation of policies and programs

Number of questions answered on a E To give an initial estimate of the
guéstionnaire concerning environmental environmental performance level of
conmditions sent‘to selected environmentally suppliers. Used as a criterion for the
crical suppliers selection of suppliers and for development

collaborations with suppliers

Objective-—estimation-of- suppliers-eausin
significant environmental impacts
Number of meetings having work place E To estimate if work place assessment
assessment on the agenda (health and safety review) is occurring on an

ongoing basis

Objective : implementation of action plans
concerning work place assessment

Score from a questionnaire concerning the E To estimate the level of staff satisfaction
degree of staff satisfaction

Policy : safe and attractive working
conditions
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Reasons for Choice of Indicator

MPI Status and Relation to Environmental Policy,
Environmental Objectives or Targets
Number of days lost per week due to E Indicates the health and safety conditions
sickness within the company
Policy . safe and attractive working
conditions
Objective : improvement of current health
Al Id oafcty CUI Id;t;ul |b=)
Number of reports of industrial injuries E Indicates the health and safety conditions
within the company
Policy . safe and attractive working
conditions
Objective : improvemeént.of current health
and safety conditions
Number of environmental instruction hours E To ensure that all'employees receive a
pell employee (Environmental instruction minimum level‘ef-environmental training
co:Lsists of external courses, internal
selninars/course and on-the-job training) Objective» at least one day of
environmental instruction for each employee
Number/percentage of environmentally D To_document whether new acquisitions ar{d
asgessed acquisitions and important important rebuildings are being
reluildings out of the total number of environmentally assessed
acquisitions and important rebuildings
Objective . systematic environmental
assessment of new acquisitions and
important rebuildings
Number/percentage of products D To document whether selected products gre
enyironmentally assessed by the company being environmentally assessed
ouf of a selected number of existing and
neyly purchased environmentally critical Objective : environmental assessment of
prgducts products having significant environmental
impacts
Number of hours spent on efivironmental D Objective : active participation in projects
prdjects using Life Cycle Assessment concerning Life Cycle Assessment
Number of implementedenvironmental D To estimate the efficiency of the
objectives and targets and the number being management system (May be used during
implemented on time the review of the management)
Policy : formulation of realistic and
measurable targets
Pefcentage of staffing hours used for D To show the prioritization of environmenta
enyifenmental instruction and training instruction in relation to other types of
fraining
No direct objectives but expressed as the
objective of at least one day’'s environmental
instruction for each employee
Number/percentage of environmentally D To estimate the environmental performance

critical products for which the company has
specified environmental requirements (e.g.
demands substitution of chemical
substances or unacceptable environmental
performance by supplier)

in relation to products of the supplier

Objective : assessment of suppliers and
products having a significant environmental
impact

© 1SO 1999 — All rights reserved
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Reasons for Choice of Indicator
MPI Status and Relation to Environmental Policy,
Environmental Objectives or Targets

Compliance to environmental demands and expectations
e Number of regulatory non-compliances E To estimate degree of compliance with the
e Number of injunctions SBEQ | regulatory requirements. Indicators used for
the management review

Policy : as a minimum to meet the present

regutations
Number of deviations from procedures and D To identify the weaknesses of the
insfructions per month for functions/units environmental management systemtin
where it is found relevant (BTS level) different functions/units (Indicater used fgr
the management review)
Number of corrective actions per D To estimate the efforts to rectify the
function/unit weaknesses of the system . (Indicator use(l

for the management review)

Economic performance

Value (DKr) of raw material and resources E To show the gperational savings of raw
sayed compared to consumption in the material andresources

fodurth quarter of 1995 (WECO)

To premote the WECO objectives
concerning reduction of consumption of

chémicals
Copts of chemicals consumed (WECO) per E ;To compare operational costs with those pf
kilggram of laundered clothes other laundries

To promote the WECO objectives

o | Cost of fuel per vehicle E To show the total operational costs relateq to
e | Costs of maintenance and repairs per the company’s vehicles (see also the
vehicle operational performance indicator under

supplies and deliveries)

Objective : reduction of the environmentd|
impact resulting from transport

Anpual duty for sewage discharge D To show the operational costs of important
SBEQ | water consumption and the resulting large]
sewage discharge
To promote the WECO objectives
Number of staffing hours spent on F To estimate the prioritization of the effort
enyironmental)projects/action programs per made in the environmental field
grqup of staff

May be applied if for instance the aim is that
5% of a staff group’s working time should pe
Spent on environmental work
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Reasons for Choice of Indicator
MPI Status and Relation to Environmental Policy,
Environmental Objectives or Targets
Relations to interested parties
Number of requests from external interested E To estimate the interest in the company’s
parties concerning the environmental environmental activities among the
performance of the company interested parties
Objective : to ensure a dialogue with
EXteratimerested parties Tegarding
company environmental performance
Number of environmentally related E To estimate the company’s standing-in‘the
coinplaints from neighbors regarding noise, SBEQ | local area
smiell and others issues
Policy : consider the environment an
important part of the company’s relation td
society
Number of newspaper clippings referring to F To estimate whether environmental
thg environmental management and/or the performance is being communicated widely
enyironmental performance of the company
Objective . to'ensure a dialogue on the
company’s environmental activities with
external.interested parties
Number of new customers mentioning F To.estimate the marketing value of the
enyironment as part of the reason for environmental management activities
choosing Frederiksborg Linnedservice
Policy : consider the environment to be an
important part of our trade with customers
and suppliers as well as with society

TABLE C.2 - Operational Performance Indicators (OPIs)

Reasons for Choice of Indicator

DK

(SBEQ: Volume in cubic metres and cost in

r of polyvinylchloride-containing plastic

waste; quantity in kilograms and cost in DKr
of polyvinylchloride for wrapping)

OPI Status and Relation to Environmental Policy,
Environmental Objectives or Targets
Materials

Chpmicals used per kilogram of laundered E To estimate the consumption of chemicalg
textiles SBEQ | for comparison with other laundries
(SBEQ: Kilogramsof washing chemicals, WECO-target: reduction of the
kilggrams of sodium hypochlorite and litres consumption of chemicals
of petrol)
Quintitysef:water used per kilogram of E To estimate the consumption of water for
laupdered textiles (WECO) SBEQ | comparison with other laundries
(SBEQ: Total consumption in cubic metres WECO-target: reduction of the
and cost of water in DKr) consumption of water
Number of auxiliary products containing E To estimate rate of phase-out of
polyvinylchloride SBEQ | polyvinylchloride-containing products

Objective : survey of the use/employment of

PVC
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18

Reasons for Choice of Indicator
OPI Status and Relation to Environmental Policy,
Environmental Objectives or Targets
Chlorofluorocarbon stock in air-conditioning E To estimate the initiative compared to the
- number of products, equipment, SBEQ | phase-out of chlorofluorocarbons
machinery, containing chlorofluorocarbons
Objective : survey of the stock of
(SBEQ: Quantity in kilograms of chlorofluorocarbons
chlorofluorocarbons in air-conditioning and in
fire-fighting equipment)
Re V\lth;IIu (a SCLUI Id VVGDh Uf thC tCI\tI:CO E TU Ul VCy thC CAtCI It Uf LA vvaoh;l Iy ;II UI".-A‘I r
asrla result of quality control) as a to find possibilities for reducing the extent|of
pelicentage of the total amount of laundry re-washing
To promote the WECO-objectives
Pefcentage reduction in use of chlorine per D To estimate the status of the\reduction in
kilggram of washed clothes compared with use of chlorine.
prgvious year’s use
Objective . reduction‘to a technically
necessary level
Pefcentage of re-circulated water used F To estimate performance in relation to water
du:l‘ing the textiles washing process (for each reuse for comparison with other laundries
pripcipal type of textile, if possible)
To be dsed if a water re-circulation target |s
set for'the laundries
Energy
Copsumption of electricity and oil/gas per E To estimate the consumption of electricity
kilggram of washed clothes (WECO) SBEQ “| and oil/gas for comparison with other
laundries
(SBEQ: Total consumption in megawatt
ho:l:rs and cost in DKr of energy: WECO-objective : reduce the consumption
consumption of energy by type (electricity, of electricity and oil/gas
ste@m, district heating/natural gas and-oil-in
megawatt hours)
Pefcentage of the energy consumption used E May be used for estimation of the payment
as process energy and for space, hieating SBEQ | of energy taxes
Estimated steam boiler efficienCy as a E To assess if the steam boiler is operated
pelcentage SBEQ | efficiently
WECO-objective : reduction of the
consumption of oil/gas.
Products
Number ofidiscarded pieces of textile per E To estimate the durability of the various
type ofitextile textiles processed
Opjective . reduction of the environmental
impact during the lifetime of the textiles
Percentage of purchased textiles with eco- Used as part of the assessment of goods
labels (if applicable) relating to the environmentally friendly
purchase policy
Objective : determination of targets for
purchase of eco-labeled textiles
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OPI

Status

Reasons for Choice of Indicator
and Relation to Environmental Policy,
Environmental Objectives or Targets

Supplies and deliveries

Consumption of fuel per kilometre per E To estimate whether certain vehicles use
vehicle unexpectedly high amounts of fuel
Objective . reduction of the environmental
impact during transport
Waste
Amount of waste by type in cubic metres E To estimate performance in relation'to wagte
(SBEQ) as well as the costs of waste in DKr SBEQ | minimization.
Objective : waste minimization
Waste per kilogram of washed clothes F To estimate performance in relation to wagte
minimization, specified\by type according o
the future waste regulations of the
municipality
Objective : waste minimization
Number of (and percentage of) the different F To estimate the reduction in the use of
types of hazardous waste for which products.that lead to the generation of
reduction plans have been made hazardous waste
Objective : waste minimization and
replacement of hazardous substances
Emissions t0.s6il and water
Anjount of waste water per kilogram of D To be estimated together with the
waghed clothes SBEQ | consumption/reuse of water per kilogram of
washed clothes in order to control the water
balance
To be seen as a part of the WECO-
objectives
Nitfification inhibition as a percentage D To estimate whether legal requirements (at
(based on self-control measurements) present only a guideline) are being
respected within a good margin
(No objective/targets in relation to the waste
water load)
Digcharged.Biological Oxygen Demand and D To estimate status/performance in relatior) to
Chpmical.Oxygen Demand in waste water regulatory requirements/guidance
(bgsed-on self-control measurements). To
be [followed as the annual concentration and (No objective/targets in relation to the waste

absolute amount as well as the amount per
kilogram of washed clothes

water load)

Using

Data and information for the monitoring of the selected indicators will be collected as part of the ISO 14001

data and information

process supplemented by contacts with key site, subsidiary and corporate representatives.

The information generated by the EPE process will be communicated internally as part of the ISO 14001
communication activities. This will include oral presentations by the site manager and environmental co-
ordinator and by other participants in the EPE project at subsidiary and corporate level as well as the

dissemination of the present project report.
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Reviewing and improving EPE

The present indicators as well as any new indicators selected in the 1999 ISO 14001 planning process will be
reviewed as part of the internal environmental reporting process and the management system review. The
site environmental co-ordinator will, in co-operation with the relevant subsidiary and corporate environmental
personnel, make suggestions for further use and improvement of EPE as part of the ISO 14001 process, and
decisions will be taken as part of the management system review.

Summary/Conclusions

The use of ISO 14031 inspired the company to find new management and operational perforn
indicators, which may be incorporated into the existing environmental management system.

anagement performance indicators may be especially useful in relation to the management r
while the operational performance indicators are particularly useful in the daily operation of targe
conditions.

nance

The
Bview,
s and

The company is already working actively with operational performance indicatoers as a tool for confrolling

the consumption of water, electricity, chemicals and oil/gas (WECO). Using'ISO 14031 stimulat
development of additional ways of controlling these parametres (for instance by focusing on the
rgte of water and on the economic savings) and the development of the relevant indicators.

ay in the future consider how to use environmental conditional indicators in its external commun
th interested parties.

£ 3T

ne presence of an environmental management systef® means that developing new indicators @
ne in a straightforward process since procedures for'collection and handling of data and data ref
already exist.

o Qo —

17

O 14031 can be seen as an alternative to 1SO 14001 for companies who do not wish to establ
tensive management system but who would, however, like to work systematically and continuod
r*proving their environmental performance. For a company with an EMS certified to ISO 14001

O 5 0

n supplement the procedures alfeady developed and especially help focus the process of in
vironmental reporting and the management review.

[}

The implementation of EPE ‘also included MPIs and OPIs relating to health and safety aspects
agtivities at the site as patt of the ongoing dialogue with the health and safety committee at the site

If yod have questionSyor require additional information regarding this example, please contact th
member body for Dehmark:

Dansk Standard/(DS)
Kollegievej6

DK-2920 CGharlottenlund Denmark
Telephone: 45 39 96 61 01
Fax: 45 39 96 61 02

E-mail: dansk.standard@ds.dk

bd the
reuse

Dr the time being, environmental condition indicators are not<«Considered applicable but the comnpany

cation

an be
orting

sh an
sly on
, EPE
ternal

of the

e |SO
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Annex D

Perusahaan Pelindung Getah, Malaysia
(A rubber glove manufacturing company, with approximately 100 employees, getting started on
environmental performance evaluation)

Introduction

The Perusahaan Pelindung Getah (M) Sdn. Bhd. (PPGM) is a small private limited company established in
1988 and located in Malaysia. The PPGM factory is located upstream from a public water supply intake

which

nnncnqunnﬂy rnqllirnc the PPGM to nnmpl\]/ with cfringnnf offluent standards. . The total num

er of

empld
hours
exam

The H
ammpg
of ba
dibuty
dioxid
in glo

The npanufacturing process uses the coagulant dipping technique and an‘automatic chain drive system.

dippin
the fg
manu
fully in

The @

sensifjized individuals and their release into the wastewater.

The w
floccu
is pro
centrg
stand
the fir]

This ¢
no en
envird
attem
perfo

Plann

The n

yees at the PPGM is approximately 100. The factory has three production lines which operd
per day, for 312 days each year. The factory produces approximately 8 million pieces~0fm
nation gloves per month, most of which are exported to the United States of America.

PPGM uses a nhatural rubber latex concentrate with 60% dry rubber content preserved with
nia on latex by weight. A latex compound is prepared by adding chemicals to thellatex in a seq
ch operations. The additives include fatty acid soap (stabilizer), sulfur (cross-linking agent
[dithiocarbamate (accelerator), zinc oxide (activator), alkylated phenols f(anti-oxidant) and tit
e (pigment). After mixing with the chemicals, the latex is left to mature forone day before its util
e manufacturing.

g process begins with cleaning of the porcelain formers and finiShes with stripping of the glove
rmers. Although the technology adopted for glove mangfacturing is widely used by latex
acturers since it is practical and has low operating costs;.environmental considerations had no
corporated in the design resulting in significant environmental concerns.

ccurrence of residual soluble proteins in latex gloves has the potential to cause allergic reacti

astewater from the PPGM factory is treated on site in an effluent treatment plant utilizing a ch
lation, anaerobic digestion and activated sludge process. Hazardous chemical sludge containin

ate 24
edical

0,7%
uence
, zinc
anium
zation

The
5 from
glove
been

DNS in

emical
g zinc
b to a

duced. Legislation require PPGM ta collect, transport, treat and finally dispose of the sludg
| treatment facility. PPGM is alsg required to treat its effluent to comply with the existing reg

al discharge be less than 1 mg/lhand Chemical Oxygen Demand (COD) is to be less than 50 mg/l

nmental performance’ following the principles of ISO 14031. In this example, the comp
pting to reflect the relationship between the indicators for EPE and the company’'s environi
mance criteria;

ng EPE

hanagement of PPGM decided to plan their EPE based on the environmental aspects related

comp

latory

hrds. The effluent standards with which PPGM is expected to comply are that the zinc concentration in

xample concentrates on 'starting an EPE process. PPGM does not have an environmental poli¢y and
Vironmental management system is in place, but the management of PPGM has agreed to evaluate its

ny is
nental

to the
nance

hNy’s activities, the views of selected interested parties and some selected environmental perforr

criteria.

The important environmental aspects of the company’s products and activities were identified as indicated in

Table

D.1.
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TABLE D.1 - Important Environmental Aspects of PPGM

Product/ Environmental Aspect
Activity

Potential Impact/Effect

Rubber glove e Disposal of rejected gloves (i.e.,
those not meeting product

e Soil and ground water contamination
through land application and air

specifications) pollution through open burning
Latex e Addition of chemicals (e.g., e Soil and ground water contamination
compounding stabilizers, curatives, protective through land application

agents, pigments, defoamers) in

lotay comnaindin oy
TC A C O P oTTTaimTTy

e Discharge of residual latex
containing toxic chemicals

dust

in open tanks and emission of
ammonia vapor

tanks and generation of hazardous

containing toxic chemicals)

containing high concentrations*of

e Addition of sulfur powder during latex
compounding and emission of sulfur

e Mixing of ammonia-preserved latex

e Washing of latex mixing and storage

solid waste (residual latex coagulum

e Generation of hazardous liquid\waste

A\ lat [
hd VvV ALTT PUIIULIUII

Health-related problems for workdrs

zinc and COD
Leaching of o Discharge of effluent from leaching e Water pollution
gloyes with tanks

water

After feviewing public statements, minutes of meetings and
interepted parties were identified as indicated in Table D.2.

In the plan for development of the EPE process, the following environmental performance criteria were

TABLE D.2 - The Views of Interested Parties

discussions with interested parties, the impgortant

Interested Parties

Expected View

Department of the Environment e Treated effluent shall comply with regulatory
requirements
Export markét)(e.g., U.S.A. Food and Drug e Level of extractable protein in rubber gloves

Adininistration)

shall be less than or equal to 0,3 mg
extractable protein per gram of rubber

Public'water treatment plant operator e Quality of river water at the intake which may
be affected by the effluent discharged from
the PPGM factory

PPGM top management o Cost effectiveness of environmental control
measures

Local community e PPGM'’s operations shall not cause any

nuisance

selected :

total compliance with regulations;
zero public complaint on its operations;
minimal adverse environmental effect (e.g., meet ambie

nt air quality standards);
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produced, in accordance with product specification.

per gram of rubber.

maintaining the number of pieces of gloves rejected to be less than 5% of the total pieces of gloves

maintaining the level of extractable protein in gloves at less than or equal to 0,3 mg extractable protein

The PPGM management plans to implement the following environmental management programs to address
its environmental performance :

reduction of extractable protein level in gloves;

e improvements in effluent treatment plant efficiency;

e waste minimization through process modification;

o monitoringofsurfacewaterquatity upstreanmand-downstreamof- the PPGivtfactory:

Selecting indicators for EPE

PPGM selected indicators for EPE to provide information on management efforts, performance |of its
operations and the condition of the environment as a direct consequence of the \implementatjon of
envirgnmental management programs. The management of PPGM has also established the objectivegs and
targets to be achieved within a specified time-frame for each of the programs. Thekindicators selecte¢d are

more
each
respo

The in

meaningful with the establishment of these objectives. The PPGM has also.set up a project p
brogram. The project plan lists the activities to be carried out, the time frame, the resources, a
hsibilities associated with each activity.

dicators selected in relation to environmental performance criteria are presented in Table D.3.

TABLE D.3 - Selected Indicatorsfor EPE

an for
hd the

Indicators for EPE | Basis for Selection of the Indicator

Management Performange Indicators (MPIs)

Annual total cost of implementing e For the evaluation of management

environmental programs. commitment (i.e., useful public relations
material).

Number of environmentally-related complaints
received by PPGM per year.

For evaluation against the environmental
performance criterion on zero public
complaint.

Number of effluent samples analyzed monthly For evaluation against the environmental

not complying with regulatory standards. performance criterion on total compliance With
regulations.
Operational Performance Indicators (OPIs)
¢ | Number of pieces-0f gloves rejected in relation | ¢  For evaluation against the environmental
to the total nUmber of pieces of gloves performance criterion on controlling rejects|in

produced-per month. order to reduce wastes.

Extractable protein level of glove measured in
milligrams of extractable protein per gram of
rubber.

For evaluation against the environmental
performance criterion on eliminating the
potential cause of protein allergy (This

information is useful to the U S._FDA)

Quantity of zinc in kilograms discharged to the
receiving watercourse per month.

For evaluation against the environmental
performance criterion on minimizing wastes.

COD load in kilograms discharged to the
receiving watercourse per month.

For evaluation against the environmental
performance criterion on minimizing wastes.

Quantity of dried sludge in kilograms produced

per month.

For evaluation against the environmental
performance criterion on minimizing wastes.
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Indicators for EPE | Basis for Selection of the Indicator

Environmental condition indicators (ECISs)

¢ Incidence of protein allergy associated with e For evaluation against the environmental
the use of rubber gloves by sensitized performance criterion on eliminating the
individuals (i.e., number of official reports per potential cause of protein allergy.
year).

¢ Changes in the quality of surface water e For evaluation against the environmental
upstream and downstream of the factory’s performance criterion on ensuring the
effluent discharge point. This indicator is environment is not adversely affected by
pDased on the test 106 mMnipiton or oxXygen PGS operatons (1nis mrormatorn wiL.og
consumption by activated sludge as carried useful to the water treatment plant operator)).
out in accordance with the 1ISO 8192
procedure. The specific indicator is the
percentage of change in EC 50 value where
EC 50 is defined as the concentration which
inhibits the oxygen consumption by 50%.

Using|data and information (Collecting, analyzing, and converting data)

Somg¢ of the indicators require raw data collection on a regular basis, analysis of the collected dafa and
conversion of the data into indicators. For example, the indicator on the-quantity of zinc dischargef to a
watergourse per month requires regular measurements of effluent flolv rates and zinc concentrations|in the
effluept. The PPGM management uses a commercial software to ghable the collected data to be storgd and
manaped. The computer software has the capability to display thelanalyzed data in a graphical form and to
show the trend of the various indicators with time. The informatioh can be incorporated in a report, prgpared
using Ja word processor, for communication to interested parties on a regular basis.

Reviewing and improving EPE

PPGN may consider adding more indicators, for -€xample, on the consumption of toxic chemicals, energy
and water. The company’'s management willxalso consider implementing an environmental managgment
systemn to improve the use of EPE in the conipany.

Sumnmary/conclusions

PPGMI recognizes the need for EPE'and in general the need for the company to embark on an EMS foljowing
the 1ISO 14001 system to maintain Competitiveness in its industry.

If you have questionsCoer*require additional information regarding this example, please contact the ISO
membyer body for Mafaysia:

Depaftment of Standards Malaysia (DSM)
21st Rloor, Wisaia MPSA
Persigran/Perbandaran
40674 Shah Alam
MY-SetargerBartt-Ehsa
Telephone: 60 3 559 80 33
Fax: 60 3 559 24 97
E-mail: central@dsm.gov.my
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Annex E

Katayama Shokuhin Company, Shiunji Plant, Japan

(A food processing company, with approximately 200 employees, getting started on environmental

Introd

performance evaluation)

uction

Katayama Shokuhin is a food processing company that produces various types of pickles. The company's

headquarters are in the Nugata Prefecture Japan

consty ) 2 3 G G 3 3 S

8 017
appro

The industrial park in which the plant is situated is near the coast, away from residential ateas. The

water
Niigat
stand

The p
an en
issues
chairn
direct
plans

Plann

Katay|
envird
Envirg
envird

kKimately 4 700 tonnes.

n Prefecture monitors the water quality in the Ochibori River, to confirm the reguired environi
hrds are properly achieved.

ant has been developing an environmental management program, which/included the establishn
vironmental conservation organization. The company is committed tQtworking on local environi

and takes a leading role in the region's anti-pollution liaison conference. (Katayama ShoK
nan has been the chairman of the conference since 1992, and.the’company's president has b
br of the conference since 1996). Although the company is intetested in ISO 14001, it has no d

ng EPE

ama Shokuhin, as part of its active environmental\commitment, conducted an internal review
nmental impact of its operations and established an environmental action plan based o
nmental Activities Evaluation Program in 19977 Following those measures, the company start
nmental performance evaluation, and is now developing it further using the guidance in ISO 1403

Environmental Activities Evaluation.Program:

This is a program that the Environmental Agency of Japan has been working on since 1996
in a effort to help variousy businesses, such as small and medium sized enterprises,
understand and implemyent environmental conservation. Simple techniques for
environmental conservation, including internal reviews of the environmental impacts and
commitment and preparation of action plans, are provided in this program.

Sum

In im

arizing environmental aspects

lementing .its ~“environmental performance evaluation, Katayama Shokuhin have identified

m? and 202 employees The raw materrals are farm products and totaI ahhuaI produc'

discharged from the industrial park flows into the sea via the Ochibori River, which runs nearby,

to develop its environmental management system for the purtposes of certification to the standard.

Thrs case study focuses on |ts main plant at Shrunjr

pace of

waste
The
nental

ent of
nental
uhin’s
een a
efinite

of the
n the
ed an
1.

their

envirgnmental ;aspects by summarizing the relationship between each manufacturing process ahd its
nmentaliimpact. Table E.1 shows the stages from the arrival of raw materials and conveyal
ts to'‘product disposal.

envir
produ

nce of

Process Stage Environmental Aspect
Business office activities Wastes (e.g., paper)
Arrival of raw materials
e Conveyance of raw materials e Automobile exhaust gasses
e Box opening process e Wastes from packaging materials (e.g.
boxes)
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Process Stage Environmental Aspect

Segregating and washing process

Desalinization process

Packaging and shipping

from washing, segregating garbage

from
Seasoning and compression processes Desalinization
Maturation process Wastewater from seasoning
Measuring and packaging process
Production inspection process Use of packaging materials

Usa of nackaaina materials
I~ ~J ~J

Use of water resources, waste water discharged

Use of water resources, waste water discharged

Wiastewater treatment Sludge from waste water treatment

Ingineration of wastes Exhaust gases

Bailer and private power generation Exhaust gases

Pyrchasing of power Exhaust gases (induced)

Conveyance of products (out-sourced) Automobile exhaust gases

Consumption of products (Consumer) Wastes from packaging materials
Identifying the views of interested parties
Kataypma Shokuhin have tried to understand and reflect interested parties~opinions through consultation
with the Niigata Environmental Association (an organization of business-entities in the prefecture) and the
Envirgnmental Management Division of Niigata Prefecture, as well asthrough discussions in meetings on
envirgnmental conservation policies within the industrial park (town-officials in charge also participated)
Envirgnmental objectives and priorities
When planning for the environmental performance wevaluation, the company established its [broad
envirgnmental objectives. Priority was given to action, and environmental performance criterig later
established, in such areas as:
e regource saving (efficient and reduced use of resources);
¢ reduction of environmental loads (emission‘teduction, better waste disposal, and reduction of carbon

digxide emissions);
e pollution prevention (of water);
e enpironmental education.
Selecting indicators for EPE
Basis|for selecting indicators
Kataypma Shokuhin established a set of indicators, as shown in Table E2, which the company cons|dered
would| help its unde€rstanding (and management) of the identified environmental aspects. The resylts for
1997 |and 1998 ‘have been understood in principle and have sharpened the company’'s focus gn the
relatignship between its environmental aspects, the related production processes and the use of its products.
The bpsis for the selection of indicators was as follows:
Discharges to water

Recognizing that waste water discharge is an important environmental aspect for food manufacturing,
Katayama Shokuhin have selected the total Biological Oxygen Demand (BOD) as the Operational
Performance Indicator (OPI) to evaluate organic pollution of the receiving waters (the Ochibori River) by their
discharges. They have also adopted, as a more strict control, a related Management Performance Indicator
(MPI1) which compares the BOD of their discharges against a criterion of 60 milligrams of oxygen per litre of
waste water discharged the company has voluntarily set itself. (The discharge of hazardous materials is not
problematic because of the characteristics of this type of industry.)
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Exhaust gases

The total output of carbon dioxide has been selected as a basic OPI, because it is easy to calculate and
helps to identify the trends in emissions, and environmental impacts, of other pollutants arising from
combustion. The company has also estimated, for reference purposes, the output of carbon dioxide in the
conveyance of products by sub-contractors to determine the indirect environmental impact as much as
possible.

Solid wastes

The mnfify of solid waste prndlmpd hy type was selected as a hasic QPl__The company has alsa a opted
the gyantity of waste consigned for treatment and disposal by contractors as an OPI to assist in promoting
on-site disposal. The quantity of packaging materials on the company’s products (which is disposed of as
waste| by the consumer) was also selected as an OPI, to improve understanding of the indirect environmental
impadt.

Utilizihg resources

The vplume of water, and the mass of paper and plastics used for packing wereall selected as OPI's to
track and understand the use of resources other than energy in the plant.

Emplgyee education

The number of employees who have received education on environméntal conservation was selected|as an
MPI to stress the significance of education to employees.

Watel quality

The prefecture measures the environmental quality standard (EQS) of the rivers into which the waste[water
from the industrial park is discharged. The company:does not gather specific EQS data but is informed by
the prefecture that the desired EQS has been continually achieved in recent years. This information in|effect
provides a qualitative Environmental Condition Indicator (ECI).

Targejts as environmental performance critefia
The cpmpany has set targets linked toappropriate indicators, as its environmental performance criterig. The
targets relate to environmental aspects such as discharges to water, exhaust gas and wastes. Each|target

is expressed as a value to be attained in the year 2002 (five years after the base year of 1997).

TABLE E.2- ~_Indicators of EPE and Environmental Performance Targets

Indicator Type Result Target
(1997) (2002)
Disgharges to-water
Total BOD.of discharges OPI 4 881 tonnes
oxygen
Peilcentage of monthly samples meeting voluntary MP] 929% 100%

discharge criterion®
Exhaust gases
Output of carbon dioxide (within the plant)” OPI 1 806 tonnes 95%
(of the 1997 result)

(Reference)
Output of carbon dioxide in conveyance of OPI 280 309 tonnes
products
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Solid wastes
Total output of wastes (within the plant) OPI 1 125 tonnes 95%
Combustibles (office) OPI 6,5 tonnes (of the 1997 result)
Combustibles (production) OPI 704 tonnes
Garbage OPI 12 tonnes
Sludge of waste water treatment OPI 402 tonnes
Total consigned for treatment by contractors OPI 1 101 tonnes 10%
(Reference) (of the 1997 result)
Packaging wastes after consumption of products OPI 1 320 tonnes
Utilizirgreseurces
Us]ige of water resources OPI 188 842 m® 90%
(of the 1997-regult)
Usage of paper for packaging materials OPI 1 192 tonnes 90%
(of the 1997 result)
Usage of plastics for packaging materials OPI 128 tonnes 90%
(of the 1997 regult)
Edugation of employees
Number of employees who received environmental MPI 27 All employeels
edycation®
®  |Voluntary discharge criterion is BOD 60 mg of oxygen per litre ofwaste water discharged.
®  |including carbon dioxide induced by purchasing of power (cdléulated using a coefficient).
¢ |Number of employees who received external and internal.training by experts.
Using|data and information (Reporting and communicating)
Kataypma Shokuhin is trying to make all employees' aware of the results of its environmental performance
evaluation to promote employee involvement.,.(The company has also submitted an environmental [action
plan Hased on the Environmental Action Evaluation program as well as publishing the results of its actigns.
Reviewing and improving EPE
Emphiasis was initially been placed-on the development of OPIs. The company has progressed beyond
evaluating only the plant to assess’the emission of exhaust gases during the transportation of its products,
and the generation of waste that results when the consumers of its products dispose of the packaging.
Kataypma Shokuhin’s environmental performance evaluation is still in its early stages. It intends to feview
the evaluation to confirm the appropriateness of the selected EPIs and the effectiveness of the targ¢ts for
furthey improvement.
Summary/conclisions
In spite~of*being a medium-sized company, Katayama Shokuhin’'s management is clearly committed to
protectionof the environment—and -has carred out an-environmental-performanceevaluationat-its-$Shiun;i

Plant. It has focused on all production processes and to some extent on the use of its products. Detailed
data have been collected for EPE purposes and an improved understanding of the plant’s environmental
aspects has resulted which should greatly assist the company to improve its performance.
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If you have questions or require additional information regarding this example, please contact the ISO
member body for Japan:

Japanese Industrial Standards Committee (JISC)
c/o Standards Department

Ministry of International Trade and Industry

1-3-1, Kasumigaseki, Chiyoda-ku

Tokyo 100 Japan

Telephone: 81 3 35 01 20 96

Fax: 81 3 35 80 86 37

E-mail_jisc iso@isa.or.ip
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Introd

Annex F
Envases Alvher, Mataderos Plant, Buenos Aires Province, Argentina
(A site of the company manufacturing flexible laminated packaging, with 210 employees, using
environmental performance evaluation to evaluate its solvents recycling program)

uction

Envases Alvher, an industrial division of "Dinan S.A.", is a leader in Argentina in the market of flexible
laminated packagmg, with 50 years of act|V|ty in the packagmg busmess The market in Argentma has a

46%.

7 000
squarp metres. The plants use equipment for polyethylene extrusion, extrusion-coating, and-for different
types |of coatings and metallic films. In addition, rotogravure printing machines, laminatorsssome whi¢h use
solvents and some which do not, cutters and embossing machines are used in the production’process.
Combiinations of simple and compound films are produced for use in the food, cosmetic, personal care,
cleaning, beverage and pharmaceutical industries. Examples of these products are;
o special foils (e.g., tetra-laminated) for packaging machines, especially high speed machines;
o multi-layered foils for tubes to be used for toothpaste, cosmetics and foods;
o maetallic substrata to be used in different laminations and foils for speciakpackaging processes.
Plannjng EPE
In 1994 the company started to implement an environmental:management system. As a first stgp, an
envirgnmental policy common to all three plants was writtenyand a plan was developed for the acfivities
needdd to support the policy. The planning included:
e characterization of waste streams;
¢ identification of possibilities for minimization of and;recycling of waste;
e determining the level of compliance with regulatery requirements;
e de¢termining the costs that would be involved'(as the final stage of planning).
The characterization and analysis of waste\streams helped to identify opportunities for improvement.| As a
result| of this analysis, the company decided to recycle the solvents that are used to clean the printing
machijnes and their accessories. Envases Alvher initiated a program to recycle the large volume qf dirty
solvemts generated by its processes:
This gxample describes the development of three indicators for EPE for the process of recycling the clganing
solvents in the production&ite“identified as Mataderos Plant, one of the three plants of Envases Alvher.
Recygling cleaning sélvents
The printing machines contain between 7 and 9 sections, and in each section a particular color is prinfed on
the film. Whensd printing job, which can last from a few hours to several days, is finished the various parts of
the machine™(e.g., printing cylinders, ink pots, pans, pumps, hoses) are cleaned. Solvents are uged to
removethe inks, and after use these solvents are contaminated by the inks. All the solvent uspd for
Clean Iu, ur.lr.ll\.l/\lllluLCly’ 19 000 IItrCQ pUI IIIUI Ith, IQ CC”eCLed al‘tcl UQU

The solvent recycling program has four stages:

development of suppliers;

o design of the operation of the plant;
e implementation of the recycling plan;
o development of records and indicators for EPE.

The maximum quantity of solvents that can be recovered and re-used, through a distillation process, is 70%

of the

inked (i.e., contaminated) solvent.
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To evaluate the environmental performance of the solvents recycling operation, three indicators were

selected:

a) Operational performance indicator (OPI):

Ratio of the amount of recycled solvent consumed to the total amount of inked solvent generated.

The purpose of this indicator is to evaluate the utilization of the recycled solvents in the plant. The value
of 0,7 for the indicator is the target, because this means that the maximum volume of recycled solvents

thatitis IerQtht:\ ta obtain in the Ir\l.:mt is hning consumed

b) nagement performance indicator (MPI):

Apnual cost savings achieved by recycling solvents.

The purpose of the MPI is to evaluate the savings achieved through the solvent recycling’operatior.

The

amnual cost of the cleaning operation using only pure (i.e., non-recycled) solvent.and disposing |of the
génerated inked solvent by incineration, is compared with the cost of the operation using recycled| inked
solvent. The table that follows shows the saving achieved in the year 1997 and how the MPI is derived.

TABLE F.1 - Annual Cost Savings Achieved by RecyclingtSolvents

MP
(Annyal
Without With Savings)
Recycling Recycling (U.S.
dollais)
Unit Cost Quantity Cost Quantity Cost
(U.S. dollars | (Litres per | (U.S.dollars | (Litres per | (U.S. dollars per
per litre) year) peryear) year) year)
Pure 0,85 196 000 166 600 40 000 34 000
Splvent
Digtillation 0,35 --- --- 156 000 54 600
Inciheration 0,65 228 000 148 200 72 000 46 800
Total 314 800 135 400 179 400

Epvironmental £ondition Indicator (ECI):
Quality of airt{in~the incineration plant's surroundings measured through the concentration in the|air of

particulatematter (PM in pg/m3), and volatile organic compounds (VOC in ppm).

The_purpose of this indicator is to provide a measure of the contribution the recycling of solvents
tg the improvement of the external environment by means of the reduction of emissions

akes
f the

incineration plant.

This fact can also be illustrated using the data of the volumes of inked solvent

incinerated as it is calculated in the paragraph corresponding to "Using data and information" (see

below).

Interrelationship of indicators

The three indicators are related one to another, and they represent three ways of presenting the results of
the recycling operation. A different parametre for evaluating the success of the program is addressed in

each case.
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The OPI demonstrates the performance of the organization in the improvement of the use of resources (i.e,
the recycled solvent). The MPI demonstrates the financial aspect of the operation, and is strongly influenced
by variations in the cost of non-recycled solvent, which changes due to factors external to the organization.
The financial aspect of the operation is also influenced by the efficiency of the recycling operation. As the
proportion of inked solvent that is recycled increases, the financial yield also improves.

The ECI is related to the impact of the cleaning operation on the environment, which is directly related to the
OPI. As the ratio of recycled to non-recycled solvent increases, the environmental impact caused by the
incineration of inked solvent reduces. It is also directly linked to the MPI as illustrated by the method that is
used to calculate the ECI.

Using|data and information

The QPI above mentioned, ratio of the amount of recycled solvent consumed to the total amount of|inked
solvent generated, is calculated monthly. One method for obtaining the data required for,'the OPI was to
measlre the consumption of solvent and the generation of inked solvent waste by the cleaning process. This
required a system for the manual collection of daily records. The alternative, which \proved to be|much
simpler to implement and which was finally applied, was to collect the data from the-documentation (e.g., the
remittance and dispatch notes) related to the delivery and disposal of solvefits: from the factory. The
guantjties of solvent were then calculated as follows:

(1) Quantity of recycled solvent consumed: the sum of the volumes stated on delivery (i.e., remitfance)
notes|for the recycled solvent received from the recycling operator during the month plus the difference
betweden the stock at the beginning and end of the month.

(2) Quantity of inked solvent generated: the sum of the volumes stated on dispatch notes for the|inked
solvent sent to the operator during the month plus the differerice’between the stock at the beginning and end
of th%: month. The sum of the shipments sent coincides with the solvent generated because all the|inked
solvent is sent to be distilled.

The reduction of emissions, an OPI of the incineration plant, is calculated annually, and this is related with
the ir]:provement in quality of air (ECI). The gaSeous emissions produced by the incineration of|inked
solvents not recycled and distillation waste of thie recovery operation are compared to the emissiorls that
would| have been produced if there was no recycling program and if all the inked solvents were incingrated.
For illustrative purposes, the reduction of gaseous emissions achieved during 1997 is demonstrated| using
the dgta on volumes of inked solvent incinerated (Table F.1).

Reduction of emissions in 1997:

(228 000 - 72 000) X 100
228 000

= 68,4%

Sumnpary/cong¢lusions

The implementation of an environmental management system and the characterization of waste stfeams
helpedl 10 identify actions that would not only benefit the environment, but also reduce costs and injprove
profits.

Generally, when a waste minimization or waste recycling program is implemented, it is associated with an
appreciable cost saving which helps to get important support for the program at all levels.

The use of indicators for EPE helped Envases Alvher to verify the level to which the program had advanced,
and to take the corrective measures necessary to achieve its objectives. The indicators for EPE made it
easier for management to monitor the recycling program. The presentation of the indicators for EPE to all
personnel in the company also allowed management to show satisfactory progress of their plans to
implement an environmental management system and obtain support for the extension of the programs
involved.
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If you have questions or would like additional information regarding this example, please contact the ISO
member body for Argentina:

Instituto Argentino de Normalizacion (IRAM)
Peru 556

1068 Buenos Aires, Argentina

Telephone: 54 11 43 45 66 06

Fax: 54 11 43 45 66 06

E-mail: iram2@sminter.com.ar
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Annex G
Petroquimica Cuyo S.A.l.C., Western Argentina
(A chemical processing company, with approximately 230 employees, implementing environmental
performance evaluation integrated with its ISO 14001 certified environmental management system)

Introduction

Petroquimica Cuyo S.A.l.C. is a private company located in the western region of Argentina, near the Los
Andes mountain range. The total number of employees at Petroquimica Cuyo is approximately 230 people.

Shargholders of Petroquimica Cuyo are Perez Companc S.A., who is responsible for the corinpany
manapgement, Panam S.A., and Laboratorios Phoenix S.A.I.C.F.

The plant produces about 90 000 metric tonnes (MT) of polypropylene (PP) homopolymers;, 'copolymefs and
comppunds each year. The process includes six main areas:

propylene purification;

gap phase polymerization;

exfrusion and pelletizing;

depdorization, drying and bagging;

palletizing and storage;

utilities (steam, hydrogen, nitrogen, cooling water, compressed air and wastewater treatment).

The production plant is located in a sensitive area where a wide variety of activities co-exist, such as il and
gas pfoduction and refining, vineyards, fruit and vegetable farming,<and mountain tourism. The region is very
dry, ajmost a desert, with a rich valley served by a river and artificial irrigation. This is the main reasgn why
local gnvironmental legislation is very stringent and is considered to be among the more advanced |in the
countfy. The Petroquimica Cuyo plant is supplied by underground water and all water coming from the
wastewater treatment is used for internal irrigation of a tree plantation.

The gompany has been certified as meeting the, ‘requirements of 1ISO 9001 and ISO 14001, and the
manapement systems are integrated. Petroquimica Cuyo is currently in the process of implementing an
Occupational Health & Safety Management System.

Plannjng EPE

During EMS implementation, Petroguimica Cuyo management decided to start planning Environmental
Performance Evaluation (EPE)"based on the company’s most significant environmental aspects apd the
views| of the interested partieS” (such as provincial authorities, the local community, and employees).
Envirgnmental performance—Criteria consistent with the concept of eco-efficiency was set by the top
manapement of the company.

Selecjing indicataorsdor EPE

The djfferent.indiCators for EPE selected and described below were useful to:
o moniterithe improvements that were being achieved through the implementation and certification |of the

company’'s EMS (1ISO 14001);
o .-.--, ------ HAPES

e take corrective actions as a result of the trends shown by the indicators for EPE.

The company needed to collect data on a regular basis to provide input for the calculated indicators. Existing
data, such as production or accounting records, were used. In other cases, the company had to introduce
new measurements as well as new procedures and forms to ensure that the required data were available.

Following the 1ISO 14031 process, it was necessary to analyze the collected data and convert them into
useful information (indicators) describing the environmental performance of the organization. The data
analysis and selected indicators are closely related to the subsequent assessment resulting from the eco-
efficiency activities of the company. The selected indicators were also very useful for both internal and
external communication.
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Some examples of the more outstanding indicators used by this organization are presented in Tables G.1,

G.2 and G.3 below.

TABLE G.1 - Management Performance Indicators (MPIs)

ISO/TR 14032:1999(E)

MPls

Unit
of Measurement

Approach,
Interest Focus, or
Rationale for
Selection of the MPI

Comments or
Evolution Over the
Past 3to 4 Years

Investments for

U.S. dollars per year

Cost of implementing

Includes not only

IS’J 14301 bCItIfIbatlUll arl :SC 14001 EMS CIIV;IUIIIIICI |ta:
certified by a third investments.
party.
Sqvings achieved U.S. dollars per year Costs and financial More benefits'than
through EMS benefits. expected
implementation
Rgsolved and Number Follow up of the No significant changes.
unfesolved corrective certification process
actions and periodic reviews
and audits.
Environmental Number Assessment of the No significant
complaints community and complaints.
authority concéerns
about Petroguimica
Cuyo.
Environmental training Hours per year Measurement of Less than expected
of jnternal personnel management efforts
anp contractors and training needs.
TABLE G.2 - Operational Rerformance Indicators (OPIs)
OPIs Unit Approach, Comments or
of Measurement Interest Focus, or Evolution Over thg
Rationale for Past 310 4 Years
Selection of the OPI
Cgnsumption of diesel Litres per tonne of Cost reduction by A new loading area,
oil polypropylene resource management. | with a more rational
use of it and vehicleg,
produced an important
decrease of the diegel-
oil consumption (50%
in 3 years)
Annual consumption of Tonnes per year Management of Control and a program
chlorofluoreearbon hazardous substances | for detection of leakpge
R P2 which can affect the resulted in a decreafe
condition of the in R 22 consumptio
environment. (50% in the last 4 T
years).
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OPlIs Unit Approach, Comments or
of Measurement Interest Focus, or Evolution Over the
Rationale for Past 3 to 4 Years
Selection of the OPI
Cumulative Cubic metres Source data for A lack of disposal sites

inventory of hazardous
wastes

operational control and
evaluation of
environmental impact
through wastes
management.

at the beginning of the
plant operation resulted
in an increased
inventory. During the
last two years the

agdoptior-ofnew
technologies (reverge
osmosis) and the’sdfe
disposal of oils allowed
a reductionlin the
cumulative inventory of
hazardous wastes

Géneration of
hagardous wastes

Cubic metres per year

Item inventory

Important reduction
during last two years.

Cgnsumption of
underground water

Tonnes per tonne of
polypropylene

Resource
management,
especially consideting
the arid characteristics
of the region where little
water is available.

The operational
changes began in 1995
(dry cleaning, decrepse
in the number of water

purges in extrusion and
in condensate lines,
improvement of filtef
system, etc.) produged
a sensible decrease in
underground water
consumption.

Rdcycled pallets

Number of pallets
per year

Evaluation of efficiency
and savings.

In order to obtain
savings by recycling
pallets, it is necessdry
to have good logisti¢al
co-ordination betwegn
the polypropylene
producer and the
customer.

Cdnsumption of steam

Tonnes per tonne of
polypropylene

e Energy Efficiency.

Cost of Resources.

e Resource

management.

The insulation of pipes

and the improvement of
existing insulation
produced a decreasg in
steam consumption
thus achieving the

environmental targe}.

Cdnsumption of
elgctrical energy

Kilowatt hours per tonne
of polypropylene

o Energy Efficiency.
e Cost Reduction by

Raocoriee
M\CSUOTcT

Reduction of 6,5%
during the last three

v/ears.
P4

Management.

Consumption of natural

Cubic metres per tonne

o Energy Efficiency.

Linked with the

gas of polypropylene e Cost of Resources. decrease in steam
Resource consumption.
management.

Consumption of
propylene

Tonnes per tonne of
polypropylene

e Cost reduction.
e Resource

Management.

No significant changes.
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OPIs

Unit
of Measurement

Approach,
Interest Focus, or
Rationale for
Selection of the OPI

Comments or

Evolution Over the
Past 3to 4 Years

Wastewater discharged

fro

m the Petroquimica

Cuyo site

Cubic metres

Evaluate the impact of
the plant activities in
the surrounding
environment.

In 1995 the wastewater

treatment unit was
improved. Since the

n

no liquid effluents have
been discharged out of
the plant. They are all

Hsee-tetrrigate-the-fee
plantation.
Cdgnsumption of Kilograms per tonne of | Evaluate the decrease The incorporation’ of
chemical products polypropylene in environmental new and up-dated
impacts and cost technology,such as
savings. reverse.osmosis,
produced a strong
decrease in the sodjum

hiydroxide and
hydrochloric acid
consumption (50% i
one year).

=)

TABLE G.3 - Environmental Condition Indictors (ECIs)

ECls Unit Approach, Comments or
Interest Focus, or Evolution Over thg
Rationale for Past 3to 4 Yeard
Selection of the ECI
Tree plantation area Hectare Evaluate the There was no irrigated
irrigated with relationship between area in 1994. At
wdstewater the management of the | present the area
organization and the involves more than $
condition of the hectares.
environment.
Sdil conductivity Deci-siemen per metre | Evaluate the No significant changes.
environmental condition
of the irrigated area
(wastewater).
Water table depth Metres Evaluate the availability | No significant changes.
of underground water.
Grpundwater quality Parts per million Evaluate relationship No significant changes.

between operations
and specific
contaminants in
groundwater.

Revie

Wing and improving EPE

After reviewing its EPE, the management of the company considered the selected indicators valuable
because they provided useful information for management’s review related to:
conditions in particular areas and localization of problems;

the points of view of interested parties;
the necessity of internal and external communication;

costs and financial benefits.
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Summary/conclusions

The experience of conducting EPE integrated with the company’s EMS was very successful because of the
high standard of control achieved by assessing the company’'s environmental performance against set
criteria.

If you have questions or would like additional information regarding this example, please contact the 1SO
member body for Argentina:

InstitL

tQ Argpnfinn de Naormalizacion (IF\’AI\/I)

Perl
1068
Telep
Fax:
E-ma

b56

Buenos Aires, Argentina
none: 54 11 43 45 66 06
b4 11 43 45 66 06

[: iram2@sminter.com.ar
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Annex H

Immenstadt Clinic, Allgau Region, Southern Germany

[A 180 bed hospital, with approximately 260 employees, implementing environmental performance evaluation
in a service organization using a company eco-balance (an input/output scheme for mass and energy)

Introd

approach]

uction

Immenstadt Clinic, in the Allgau region of southern Germany, |s one of four hosprtals that form the non-profit

annug
initiati
were

comp
introd

ves were carried out occasionally until 1996. There was no overall organization of such initiative
they part of the regular management of the hospital, and no environmental management s
ying with either the European Eco-Management and Audit Scheme (EMAS) orplS© 14001 had
Liced.

The Iinmenstadt Clinic is located in a region in which the natural environment’is\important for tourisn

some
Plann

The p
The &

areas are categorized as "climatic health resorts".
ng EPE

lot project titled "Environment-Oriented and Cost Saving Clifiic Management" was started in mid
ms of the project were to determine the environmental status, to set up an environmental manag

system, and to identify and take advantage of potential opportunities to conserve resources and T

The annual amounts of inputs and outputs of materialand energy formed the basis for planning

gnificant environmental aspects, identified in 1996 as part of an initial environmental review, w

D.
considerable amount of energy is consumed for heating (primarily use of heating oil, with some h

edical equipment and systems.

considerable amount of recyclable material was found in the non-recyclable waste. Large amot
fectious waste have to be disinfected, through treatment in a steam sterilization process,
Sposal.

he clinic's annual water censumption is considerably higher than that of an average German ind

costs.
The s
follow
e A
al
m
e A
in
di
e T
Cd
S1

pmpany with a comparable number of employees. Wastewater with some infectious conts
rilized in practice by-the' use of disinfectants at all stages in the medical service process.

50 provided by a district biomass heating power station) and for electricity required for the operaf

s, nor
ystem
been

n, and

1996.
bment
educe
EPE.

ere as

eating
ion of

nts of
before

ustrial
ent, is

e The use of materials with some eco-toxic content (e.g., medical auxiliary and operating materials stich as

edication, disinfectants, and various other hazardous substances) is normally high in a hospital.

ification

nsible

councrlors from Immenstadt)

Selecting indicators for EPE

dl a few

The environmental performance evaluation at the clinic was based on the significant environmental aspects
identified in the initial environmental review (i.e., consumption of energy and water, use of medical auxiliary
and operating materials, volume of waste).
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Operational performance indicators (OPIs)

The data to support EPE was obtained through a company eco-balance (an input/output scheme for mass
and energy) study of the Immenstadt Clinic. This eco-balance study provided data to establish the
environmental base-line for the clinic on the amounts of inputs and outputs of energy and material, as a basis
for statistical comparisons with later years, and also for evaluation of the clinic’'s “"continual improvement
process”.

Company Eco-Balance Studies
A “company eco-balance study” is an internal annual recording of all incoming (input) and all
ottgethrg-ettptt—material-ant-energy-streams—of-the—company—inpdt-streams—neclude—raw
materials, physical plant and equipment, water and energy. Output streams include waster
water, air emissions, products and wastes after production. These environmental datacare
systematically recorded for the entire company year after year and are the basic data
supporting indicators for EPE.

Table[H.1 indicates the inputs and outputs chosen for the Immenstadt Clinic’s eco-balance study; the specific
guantjty and the related costs allocated to each input or output were also recorded.

TABLE H.1 - Inputs and Outputs Chosen for the Eco-Balance Study

Inputs Outputs
Amount of medical auxiliary materials used Nursing days _provided
Amlount of operating materials used Amount of waste generated
Amount of energy used Amount.@f energy emitted
Amlount of water used Amount of wastewater discharged
Amlount of compressed air or oxygen used Amaunt of waste air or oxygen emitted

In addition, the 20 largest blocks of flows and costs fragm the eco-balance study were ranked in descending
order| This supported the identification of items:fof which the development of saving measures [would
appedr to be particularly effective.

OPIs pased on parametres compared to turngver or production take fluctuations in the turnover or production
guantjties of a company into account(when evaluating performance. The medical service sectqr has
introdlced "nursing days" or the "planned number of beds" as a measurement of turnover, and this maasure
is usdgd in the Immenstadt Clinic. «Based on the significant environmental aspects identified, the following
OPIs fomparing various parametres with turnover were selected:
o enmergy efficiency indicator \-/ consumption of heating energy and electricity per planned bed or nursing
Y,

hter efficiency indicator - water consumption per planned bed or nursing day;

hste indicators:

volume of waste per bed or waste quota per nursing day;

recycling ‘quota (volume of recyclable materials in relation to total waste volume).

[ ]
‘s 9

The epvironmental performance criteria of the organization (Immenstadt Clinic) is annual improvement|in the

value |of the'selected OPIs. The Clinic also plans to compare the following OPIs with other hospitals of a

similaf size:

e amount of medical oxygen used per nursing day or per planned bed;

e amount of gas emissions (e.g., carbon dioxide, sulfur dioxide, nitrogen oxide) per nursing day or per
planned bed;

e amount of energy consumed per nursing day or per planned bed. In the future, the average temperature
of each calendar day in the region would be considered in relation to this indicator. This would allow for
consideration of the influence of extremely cold or extremely mild winters on energy consumption.
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Management performance indicators (MPIs)

The following MPIs were selected:

e number of measures implemented from the agreed 2-year resource and cost savings program;

e cost savings realized by the reduced use of resources, recycling of waste and the prevention of
environmental pollution;

e extent of compliance with applicable regulations.

Two management objectives, the achievement of which would also be indicative of management
performance, were also set.

o cCleationofanenvirenmen aHraragemenRts YStem-eerms v At At theattan;
blication of an environmental statement.

Envirgnmental condition indicators (ECIs)

The fpllowing ECIs were selected in co-operation with the regional authorities, taking.into account fin the
envirgnmental management of the Immenstadt Clinic:

o the change in the temperature of ground water caused by heat emitted;
e concentration of gas emissions (e.g., carbon dioxide, sulfur dioxide, nitrogen oxide) in the air [in the
vicinity of the Immenstadt Clinic. This aspect is particularly significant jn\the area; some locatiops are
categorized as "climatic health resorts" and tourism is important in the regien.

Using|data and information
First, fata was collected for the year 1995 through the eco-balance& study. The most important data sgurces

were the financial records with the 1995 annual balance, bills from suppliers, and receipts for waste digposal
from the purchasing department.

The dpta analysis showed that the quantities of materials and energy were recorded in different physicgl units
(e.g., [for energy consumption, use of heating oil was>measured in litres, use of electricity was measyred in
kilowgtt hours). This led to converting the amounts into uniform physical units (e.g., converting lifres of
heating oil into kilowatt hours of energy) and assigning them to the appropriate life cycle assessment input
(e.g., |total energy consumed). To guarantee comparability of data for the following years, procgdural
guidelines for the collection, conversion and.accounting of data were documented.

The €co-balance study established the “following picture of the environmental base line for the Immehstadt
Clinic|in 1995:

e total energy consumption { approximately 5 million kW - h;

e total water consumption = 28 600 m>;

e tagtal volume of non-recyclable waste - 458 m?;

. edical auxiliary materials and operating materials - After analyzing the data, potential opportunitjes for

saving resources of specific and particularly cost-intensive auxiliary materials were identified and rgalized
(4.9., medical-oxygen).

In adglition, a~benchmarking exercise with a hospital of similar size was conducted using the available
indicators¢related to turnover. Results showed that Immenstadt Clinic uses water and energy resqurces
more Efficiently than other hospitals of similar size.

Reporting and communicating

The results of the environmental performance evaluation were communicated internally to the hospital
management and to the environmental work groups. Medical and administrative staff were particularly
impressed by the indicators that showed potential opportunities for resource and cost savings. As a result, 4
work groups developed 260 environmental measures to be implemented as part of a 2-year program.

To communicate the environmental performance evaluation process of the Immenstadt Clinic to external
interested parties, detailed reports were made available to the responsible authorities and articles were
published in the local daily newspaper. An environmental statement and report is planned after successful
certification to ISO 14001 or EMAS.
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Reviewing and improving EPE

The collection of data involved a considerable amount of work; however, the method used and the guidelines
for collecting data should make future data collection easier.

The employees involved have initiated measures using the identified indicators which have led to resource
savings and the reduction of wastes. As a result, an annual savings of $25 000 (U.S. dollars) has been
realized.

Summary/conclusions

EPE (Iespecially in combination with the initial environmental review) provided the Immenstadt CliniC viith an
ve and efficient introduction to environmental management. At the same time the foundation’was laid

effect
for th¢

EPE |

If you
memfi

Deuts
Burgg
D-107
Telep
Fax:

E-mal

creation of an environmental management system according to ISO 14001 and/or EMAS.

as proven to be a successful tool for environmental management in hospitals.

have questions or would like additional information regarding this example, please contact th
er body for Germany:

ches Institut fur Normung (DIN)
rafenstrasse 6

87 Berlin Germany

hone: 49 30 26 010

19 30 26 01 12 31

|: postmaster@din.de

e ISO
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Annex |

YPF Lujan De Cuyo Refinery, Central Western Argentina
(A multinational oil company’s refinery, employing approximately 570 people, implementing environmental
performance evaluation integrated with its ISO 14001 certified environmental management system)

Introduction

YPF Lujan de Cuyo Refinery is a business unit of a multinational oil company based in Argentina, with
several operations and sites in Los Andes county of Argentina, the United States of America, and elsewhere.

€ i i+-1940-ir-the-central-westerrarea HRa—Res #s—arqinland
semi-fleserted area. Itis a private company with 20% of the shares owned by the government. It jstaytypical
oil refjnery complex, processing 20 000 cubic metres of crude oil each day, producing liquefiedypetrpleum
gasoline, turbine fuel (JP1), gas oil, kerosene, fuel oil, lubricant base oil, coke, carbon.'dioxide| (food
, and propylene and virgin naphtha for petrochemical use. The total number of employees at this
locatign is 568.

A af Araontin Aa hao a AWaYa Pa eVt RIS
-, O O O c Ot cl

The Refinery uses water from a nearby river for its processes and returns someof _this water to th¢ river
downgtream, after a treatment process that includes pools constructed to American Petroleum Institutg (API)
standards, biological treatment and aerated lagoons.

The Refinery Unit implemented an environmental management system*conforming to ISO 14001 during
1997.| Throughout the process, the top management perceived, the need to further improve the
envirgnmental management system by developing a set of indicatorsto evaluate the results of technological
chandes, initiatives, legal compliance and overall environmental performance.

The sfcope of the environmental performance evaluation (EPE)-was the entire Refinery operation; the|focus
was on developing a managerial decision-making tool _and a reliable source of environmental data to
incorgorate into internal and external voluntary environmental performance evaluation reports.

Plannjng EPE

The sjgnificant environmental aspects of refinery operation include as a minimum: resources (e.g., crdide oil
utilization, cooling water consumption), emissions to air (e.g., sulfur compounds, carbon dioxide, nifrogen
oxides, volatile organic compounds, and yarious leaks), emissions of substances in wastewater (e.g., oil,
phenqls, chemical oxygen demand, jitrogen and phosphorus compounds, and acidity) and liquid and solid
toxic wastes. These aspects wefesidentified during the process of implementing an EMS according to
ISO 14001.

Concegrning this particular-case, it is important to mention that the Refinery was built at the base of the
mountains, close to a river-which supplies water to the main cities and agricultural crops (e.g., grapes,|olives
and other fruits) in the river valley. The areas not served by artificial irrigation are desert. It is a fypical
mounfain dry inland)oasis. The principal source of water is the river. Groundwater is a secondary spurce,
but wells have to\be drilled very deep and are expensive. This is why some of the relevant environinental
condifion indicators that are show in tables below are related with this issue.

Another_important issue in the planning of the EPE was that, compared to the rest of the countfy, the
provirlce_has well developed environmental legislation. Interested parties are sensitive to air pollutign and
water contamination. Upstream oil activities are perceived by the community and the media as the cause of
surface degradation, poor groundwater quality and desertification.

The above mentioned critical problems plus the proactive role that YPF plays in the local community justifies
the technical and social indicators mentioned in Table 1.3.

The environmental criteria of the YPF Lujdn de Cuyo Refinery are expressed in the organization's
Environmental Policy. Examples of the criteria particularly linked to the use of indicators include
commitments to:

e continuous improvement of the environmental performance.

o allocate with priority financial resources in order to ensure the preservation of the environment.

e minimize waste generation and environmental impacts resulting from oil refining.
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This production site usually employs indicators to measure operational performance, and economic and
financial results. Therefore, the development and use of EPE was a natural extension of common practice in
other areas of the company. The potential use of environmental benchmarking was also appreciated.
ISO 14031 was chosen as the guiding document.

Soon after the company obtained its ISO 14001 certification, the management supported the implementation
of EPE fully integrated into the EMS. A group of 10 people, experienced in the ISO 14001 implementation
process, formed the EPE task force, which was co-ordinated by the Management Representative, with the
assistance of an external consultant. Two officials from the company’s accounting department also joined
the team.

wide |data base was generated with over 2 500 inputs. Approximately 200 were noted as-pdgtential
operational performance indicators (OPIs) or management performance indicators (MPIs), 85Mof“which are
used.| Only some examples of these indicators are shown in the tables below.

As a:anironmental aspects and impacts had been identified and evaluated according to ISO 14001;a plant

Selecting indicators for EPE

A set pf indicators directly linked to environmental costs was developed based on/Guidelines provided py the
Austripn Federal Ministry for the Environment, Youth and the Family (Bundesministerium fir Umwelt, Jugend
und Familie - BMUJF) in the manual titled Development of a Methodical Approach for Deriving Environmental
Costs| from the Enterprise Accounting System (Entwicklung Eines Methodischen Ansatzes Zur Ableitug von
Umweltkosten Aus Dem Betrieblichen Rechnungswesen), developed by the Institut fiir Okologische
Wirts¢haftsforschung (IOW), Arge Miillvermeidung Graz and the-dnstitut fir Verfahrenstechnik |Graz;
published in June 1997 by the BMUJF, Vienna, Austria.

Consideration of these guidelines and documents helped in‘Some cases to integrate several aspecls and
impadts into a comprehensive, more meaningful indicator.In addition, this process also resulted in|some
very ipteresting management performance indicators (MPISs).

Evalugtion and selection environmental conditionsiindicators (ECIs) was a difficult task, and the following
were yseful for the selection of ECIs:

e ptevious knowledge on the area,;

¢ rdlationships and consultation with académic units, research institutes and governmental agencies
e the Organization for Economic (Co-operation and Development publication on environmental
performance reviews A Practical Introduction, published as OCDE/GD(97)35;
e the United Nations Commissjon®on Sustainable Development publication Indicators of Sustdinable
Development - Framework and’Methodologies (Published August 1998).

In general, the criteria for,selection of indicators were established according to the guidelines in 1ISO [L4031
and dpcumented in a precedure in the company’s environmental management system manual.

TABLE I.1 - Examples of Management Performance Indicators (MPIs)
(Incomplete List)

MPI Comments
Marl-hours for environmental training as a Environmental commitment
perd nnfngn of the total frnining man-hours
Annual budget for environmental care as a Environmental commitment
percentage of the total annual budget
Number of environmental initiatives for the local Understanding the views of interested parties
community per year
Man-hours per year for emergency simulations Emergency response preparedness

Total annual man-hours in environmental training of | Environmental commitment
contractors and suppliers
Annual expenses in environmental remediation This is related to reduction / prevention of pollution
Annual expenses in tank maintenance / repair This is related to reduction / prevention of soil
contamination and underground water quality
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MPI

Comments

Cost (in U.S. dollars) for chemical products for
wastewater treatment per cubic metre of
wastewater

Expenses for chemical products for wastewater
treatment

Number of environmental incidents per year with
cost over 5,000 U.S. dollars

Indirect measurement of the environmental
prevention policy

Annual expenses for water use

Conservation of natural resources

TABLE I.2 - Examples of Operational Performance Indicators (OPIs)
(Incomplete List)

OPI

Comments

Kiloyvatt hours per 1 000 cubic metres of oil
prodessed

Benchmark indicator - Electrical efficiency) -
Global greenhouse effect prevention

Water intake in cubic metres per cubic metre of oil
prodessed

Intake water efficiency (not valid as.anh Stand-algne
indicator)

Equjvalent low pressure steam in metric tones per
cubic metre of oil processed

Benchmark indicator - Steam.and energy
consumption - Global greenhiouse effect
prevention

The|relation between the mass of crude oil and the
sun] of masses of products with commercial value
produced during the same period of time

Conversion efficiency.

Cubic metres of effluent water per cubic metre of oil
prodessed

A measure of-thé re-use of water

Waste generation (by type) per month

Waste minimization

Annpal consumption of potentially
haz@rdous products

Environmental risk potential

Totgl stock of chlorofluorocarbons at the site

Ozone depletion substances.
This is related to reduction / prevention of pollutjon

Opdrational availability index

Indicates quality of preventive maintenance and
status of facilities / equipment

TABLE 1.3 - Examples_of Environmental Condition Indicators
(Incomplete List)

ECIs

Comments

Hydfocarbon content in groundwater

Measured at selected sites in the region - related
to reduction / prevention of soil contamination apd
underground water quality

Sulfpr dioxide in air (ppm-at 6 locations in the plant)

Benchmark indicator related to the sulfur content in
crude oil - Global acidification effect prevention

Forjsted/park area-as a percentage of the total site
are

Understanding the views of interested parties

Prodluctivity-by"hectare

Agricultural activities - River valley

Head countiindex on poverty Regional
Ungmployment rate Regional
Popttatiomatterding schoot(three tevets) Regiomat
Primary school enrollment ratio Regional
Access to safe drinking water Regional

Access to natural gas / electrical service

Number of homes served - Regional

Access to adequate sewage disposal facilities

Homes served - Regional

Salinity in surface water

Regional - River valley

Salinity in groundwater

Selected sites - Regional
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Analyzing and converting data

The areas responsible for collecting the data are required to calculate those indicators that result from
multiple inputs of data or that involve rather complex calculation. In each case where there is potentially
conflicting or unclear conclusions resulting from a specific indicator, the indicator is so noted, and any
measurement uncertainties, and the frequency of data collection and reporting are also noted.

Summary/conclusions
YPF LUJan de Cuyo Refmery conS|ders that indicators are a valuable tooI in deC|S|on taklng However they

e and
i¢ators.

Comparablllty between units is an important issue when corporation-wide benchmarking is intendegd-

YPF Uujan de Cuyo Refinery's experience showed that the selection of indicators by a multidisciplinary team
is a \ery productive approach. In addition, the inclusion of environmental cost factors-when selecting
indicafors was very helpful for the organization.

The fhact that this refinery was working on the implementation of an environméntal management gystem
based on ISO 14001 was very useful and simplified many tasks.

Finally, the organization believes that certain tools, and previous experience*on other internationally ggreed
proceflures for environmental performance for the regional or national-level can be used with care, together
with the guidance in ISO 14031, when selecting indicators for EPE.

If you| have questions or would like additional information regarding this example, please contact the ISO
member body for Argentina:

Instituto Argentino de Normalizacion (IRAM)
Peru 556

1068 |Buenos Aires, Argentina

Teleppone: 54 11 43 45 66 06

Fax: p4 11 43 4566 06

E-mall: iram2@sminter.com.ar
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Annex J

Hipp Company, Pfaffenhofen/lim, Southern Germany

(A food processing company, with approximately 750 employees, and with an environmental management
system certified to ISO 14001 and EMAS, getting started on environmental performance evaluation)

Introduction

Hipp, a medium-sized family business situated in Pfaffenhofen/lim, Southern Germany, was founded in

1932.

The company has subsidiaries in Austna (Gmunden) Switzerland (Sachseln) and Hungary (Janossomorja)

juices| and powdered milk. The customer structure is made up of retail grocers, drugstore mdg
pharmacies and drugstores. In addition to Germany, Austria and Switzerland, thejproducts are
Franck, England, Belgium, the Netherlands, Luxembourg, Hungary, Poland, Czech-Republic, Slovaki

natur¢. Top priority is given to the health of children and the confidénce of mothers in the pro
Appragximately ten per cent of the employees work in the area of quality control. Hipp currently buys g
amount of its raw materials from well known associations and amalgamations of organic farmery
receiles supplies from approximately 1 000 organic farmers.

In co-pperation with Dr. Hans Miiller (1891 to 1988), the founder’of organic biological farming, fruit, gra|
veget@ibles were farmed organically and processed inSwitzerland as early as 1956. Hipp
approkimately 300 different raw materials, which are examined, washed, chopped if hecessary, cooke
mixed during preparation. After bottling, the products are sterilized, labeled, packed and distributed.

Hipp lhas had an environmental management system conforming to the European Union’s Eco-Manag
and Audit Scheme (EMAS) since 1995. Certification to ISO 14001 followed in 1997. The compar
writte and published environmental statements and reports since 1995.

Hipp ¢perates four wells at the Pfaffenhofen site, drawing water from a depth of 21 to 70 metres. The

had a

ptal of
d, fruit
wrkets,

dold in

b, CIS

y with
ducts.
large
, and

n and
uses
d and

ement
y has

water

quality is far above that required by\the drinking water regulations. The most productive well is officially

recoghized as mineral water.

Hipp'qy main energy source (is)natural gas, used together with heating oil in both boiler houses to ge
procepsing steam. In 1999 Hipp plans to connect to a biomass heating power station. The main sh
energly used will then belgenerated from sustainable raw materials (wood chippings).

The nmpost important'source of emissions of harmful substances into the air is the combustion of natur
and Heating oil\in 'the boiler houses. The amount of carbon dioxide and sulfur dioxide emitted has
reduckd during the last few years by substituting heating oil with natural gas.

Most pf-the wastewater flows into the purification plant. Prior to this, organic particles larger than 2 m

herate
are of

al gas
been

m are

separated by mechanical pre-treatment of the wastewater. Clean cooling water and rainwater from the roof

run-off are discharged into the River Iim.

97% of the waste materials are recycled. The majority of waste consists of plant material, which is used to

feed cattle or as agricultural fertilizer. Waste meat is used as feed in a special fattening company.

Recyclable materials such as glass, paper, plastics, metals and wood are returned directly to the recycling

cycle.
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Plann

ing EPE

Hipp has set itself ambitious environmental objectives based on the company's environmental guidelines.
The organic share of products, for example, should be constantly raised and the share of resources which
can be regenerated should be extended. The purchase of natural organic products, almost free of harmful
substances, does not take place directly under consideration of environmental condition indicators. However,
an indirect selection of farming areas according to their environmental condition takes place in that the
biological raw materials must fulfil not only the guidelines of the Bioland Association, but also those of Hipp,
which supplement the Bioland guidelines. The Hipp organic farming begins with an examination of the fields
to be farmed to detect harmful substances in the soil. The results of the examinations have to meet Hipp’s
strict standards before a contract is Qignpd for the use of the field for Hipp nrganir‘ farming The n.nality of
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J.1, the OPIs in Table J.2 are linked to the use of water and energy, emissions resulting from ¢

produ

nvironmental condition of the farming land is also guaranteed by, for example, setting mir
ces to roads with heavy traffic volumes and other sources of hazardous substances.

Sive controls of incoming raw materials prevent their use when, despite the use of ‘organic fa
ds, an environmental condition in a farming area leads to unacceptable levels of harmful substan
pduce.

ing indicators for EPE

hss and energy) study. Thus, indicators can be used to record and monitor the development

important environmental aspects over the last few years. At the)same time, indicator value

sions with those involved (e.g., production, representatives, purchasing).

Company Eco-Balance Studies
A “company eco-balance study” is an internal annualrecording of all incoming (input) and all
outgoing (output) material and energy streams . of-the company. Input streams include raw
materials, physical plant and equipment, waterrand energy. Output streams include waster
water, air emissions, products and wastes \after production. These environmental data are
systematically recorded for the entire company year after year and are the basic data
supporting indicators for EPE.

Hipp Company’'s environmental \aspects, environmental performance criteria and manag
mance indicators (MPIs) arewprovided in Table J.1. Hipp’s indicators for EPE and their 1
nmental targets are presentedin Table J.2. In addition to the environmental aspects shown in

Ced on-site, and the generation of waste.

imum

rming
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heme
of the
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nted as concrete environmental targets for the coming year~<This requires extensive in-company

ement
elated
Table

nergy
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TABLE J.1 - Hipp Environmental Aspects, Environmental Performance Criteria,
and Management Performance Indicators (MPIs)

Environmental Aspect

Environmental Performance
Criterion/Criteria

MPI(s)

Use of resources
(Use of water is an important
environmental aspect for Hipp)

Conserve and reduce the
use of resources;
e Reduce costs

Amount of operating
material in kilograms;
Cost of operating material
per tonne of production;
Amount of packaging in

Kifograms,
Cost of packaging pentof]
of production;

Use of water incubic
metres;

Cost of water-usage per
tonne of production

ne

o

ganic biological farming

e Produce top quality products
in harmony with nature;

¢ Increase the organic share
of the total production;

e Improved quality of water
used

Percentage of total
preduction using organicg
farmed raw materials;

Yy

Percentage of mineral water

in the total amount of
drinking water used

TABLE J.2 - Hipp Operational Performance, Indicators (OPIs)

OPI 1995 1996 1997 Targets fqr
1998

Pergentage of organic share 69,1 68,2 73,3 75
Opgrating materials in kilograms 4,7 4,3 4,5 4,3
per fonne of product
Cleaning agents in kilograms per 25 2 1,95 1,9
tonne of product
Water in cubic metres per tonne 13,3 12,1 10,6 10
of product
Padkaging in kilograms per tonne 615,4 570,1 564,2 560
of product
Engrgy in kilowatt hours pertonne 1151 1137 1085 1060
of product
Carpon dioxide in kilagrams per 241 235 205 200
tonne of product
Sulfur dioxide in.gtams per tonne 162 173 132 120
of product
Nitrpgen oxides in grams per 349 234 222 215
tonne of product
Wasgteéwater in cubic metres per 11,3 10,5 8,9 8,5
tonreofproduct
Total waste in kilograms per 251,4 2129 250,5 230
tonne of product
Volume of non-recyclable waste 5,9 51 53 5
in kilograms per tonne of product
Organic waste in kilograms per 203,2 174,6 211 190
tonne of product

Water consumption is an important environmental aspect for Hipp. The Hipp Company uses raw water
supplied via a separate circulation system for the company’s cooling system, and it uses drinking water (i.e.,

quality mineral water or tap water) for food production.
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Processing agricultural raw materials requires a large amount of water, in particular for washing fresh
vegetables and sterilizing the products. High quality drinking water is mostly used for this purpose. This
drinking water is separated from the surface water by various layers of soil, so that human influences such as
the application of fertilizers to farmland, are not detectable. This makes this drinking water a valuable
resource, which should be used very sparingly to preserve the reserves for many years to come Hipp's
water consumption decreased in the last six years from 835 100 cubic metres to 462 860 m°, i.e. by 45%.
The water consumptlon per tonne of product decreased from 17,6 m® to 10,6 m®. Water savings of
100 000 m® have been made by optimizing circulation of the cooling water for sterilization.

In addition, the vegetable preparation process has been rearranged. Flooding systems have been replaced
by other transport methods. The water used for washing carrots is reused several times. The use of water
intengive pre-cookers is being increasingly replaced by the use of the steam thawing machinery. Flodrs are
being|cleaned by high pressure cleaners, which achieve a better cleaning effect while simultanepusly $aving
water

Watel-saving measures have also been implemented in areas outside the production process. For example
water|taps have been equped with devices for mixing water with air to reduce the amoeunt of water|used.
An annual saving of 1 500 m? has been achieved by reducing the amount of water/in toilet cisterns. [These
measpres are documented in the annual environmental program with responsibilities and deadlines, sp they
can be continually checked and updated.

The cpmpany's efforts to reduce water consumption are reflected in the wastewater situation. The amqunt of
Wastewater produced five years ago was 774 000 m® this has decreased by approximately 50% to
387 5p0 m last year. At the same time discharges to the municipal sewer works decreased from
511 0p0 m® to 244 000 m°. Hipp's water pollution was also reduced/from 48 000 corespondent valugs per
inhabitant to 20 000 correspondent values per inhabitant, a redaction of over 50%. (A correspondent| value
per inhabitant is equivalent to the daily amount of wastewateér\produced by the average person). Thjs has
relieved the strain on the purification plant and reduced the extent of planned expansion on the plant.

Due tp the organic waste in the water and the relatively-high temperature (25 °C) Hipp's wastewater is [suited
to the cleaning performance of the purification planat/ in particular for the biological purifying phase.[ This
becomes evident during lengthy breaks in production, e.g. during construction work, in which the clg¢aning
perfofmance of the purification plant decreases..”An earlier problem with the purification plant's handling of
larger|particles in Hipp's wastewater has beefn‘solved by introducing mechanical pre-treatment at the site.

Using|data and information

Data [is collected annually for_the) company eco-balance study. Water consumption can be measured
precigely with water metres on‘wells and municipal water connections. Water consumption and wastewater
amounts are additionally measured for the main production processes (e.g., the cleaning of the cgoking
equipment, floors and machines, the cooling, the washing of raw goods, the sterilization and the bottling).
The npain deficits can.thas be identified and improved by environmental measures.

Hipp |conducts active environmental cost-management, limited to the most relevant cost blocks, An
input/putput-précess-balance documents consumption. After analyzing and evaluating the values, objgctives
and measures are formulated, which lead to the reduction of environmental impacts and also to cost sgvings.
Compared to 1992, annual savings of approximately 300 000 Deutsche Marks have been achieved by
reduc|ng-water consumption and the volume of wastewater. Thus in the last few years the environmental
costs Tellfrom 8Z Deutsche Marks per tonne of product 10 69,50 Deutsche Marks per tonne of product.

Reporting and communicating

The annual environmental report contains not only the absolute values of the environmental aspects in the
life cycle assessment, but also the indicators regarding the production unit. In addition, the planned values of
the environmental indicators are stated for the coming year. The environmental report is distributed to
employees, consumers, large customers, suppliers, universities, authorities, hospitals and others. An
answer-coupon is included in the environmental report to obtain as much external feedback as possible.
Approximately 50 to 60 replies are received annually, consisting of very positive feedback, and sometimes
interesting suggestions, which are then evaluated internally. Three thousand copies of the environmental
report are published annually, and publication via the Internet is currently being prepared.
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Reviewing and improving EPE

Indicators for EPE are an important instrument for Hipp for assessing the environmental impacts of the last
few years. The prerequisite for the continual improvement of the environmental situation at Hipp is the
nomination of objectives and measures with the help of the indicators, after intensive internal discussions
with the persons involved. In this manner it is possible to check if measures implemented have actually
achieved the planned savings. An internal report to the management (Management Review) informs
management on the development of indicators and the extent to which objectives have been achieved.
Together with management, causes are then analyzed and possible solutions are planned. The indicator
system is improved and extended when potentials for improvements are identified.

Envirgnmental Guidelines of the Hipp Company

We feel responsible for protecting the environment. Our corporate environmental protection 'goes beyond
legal fequirements to do justice to this responsibility. The environmental guidelines are the basis for the
continual improvement of Hipp's corporate environmental protection and are part of the cempany's corporate
policy] The implementation of these guidelines is a obligatory part of the management'swesponsibility and is
guaranteed by a practicable environmental management system. To us, this is pow and in the futdre an
essential prerequisite for the production of healthy foodstuff.

1. The use of environmentally-friendly technologies enables us to mifimize harmful effects gn the

efnvironment as far as is possible.

2. The interaction between the Hipp Company and the environment is‘eonstantly monitored, docunjented
and analyzed. Possible improvements are to be realized with thesxmost appropriate technologies, faking,
however, economic aspects also into consideration.

3. The negative effects on the environment caused by new activities, products and processes should be

kept to a minimum, and are therefore always assessed in‘agvance.

e aim to save resources. Recyclable resources are tdbe used in favor of limited resources.

Ag the world's largest processor of organic raw materials, we are particularly committed to congtantly

rgising the organic share of our products.

6. Packaging planning is subject to a minimization-principle. The quantity of packaging materiald used
should be kept to a minimum. This is achieved by using a maximum amount of secondary raw maiterials

and recyclable packaging. We support packaging alternatives, such as recycling systems.

7. e believe that effective corporate .environmental protection can only be achieved with the |active
participation of all employees. We @im'to encourage their environmental awareness by providing them
with information and instructions, and offering them training programs.

8. e offer our customers constant advice on the possibilities of the environmentally-friendly use jof our
products.

9. Oupr suppliers are all expected to fulfil environmental standards comparable to the ones of our company.

10. We cultivate an open‘dialogue with the public by regularly informing them on our environmental

phiotection activities, \.e endeavor to integrate their suggestions and comments into these activities.
11. The intensive contact to authorities helps us to avoid and/or minimize negative effects dn the

efnvironment.
12. A|comprehensive accident management system has been developed to minimize the risk of accidents,

as well as\harmful effects on human beings and the environment.
13. Cpntrol.systems guarantee the fulfillment of our environmental objectives. These systems are subject to
constant examinations according to the latest state of knowledge, and they can be modified if necegsary.

If you have questions or would like additional information regarding this example, please contact the 1SO
member body for Germany:

Deutsches Institut fur Normung (DIN)
Burggrafenstrasse 6

D-10787 Berlin Germany
Telephone: 49 30 26 010

Fax: 49 30 26 01 12 31

E-mail: postmaster@din.de
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Annex K

United Chemical And Metallurgical Works (Spolek), Usti Nad Labem, Czech Republic
(A chemical company, with approximately 2 000 employees, using environmental performance evaluation as
a tool for environmental management system implementation)

Introduction

This example illustrates the use of the guidelines on environmental performance evaluation (EPE) in
ISO 14031 to assist the establlshment of an environmental management system (EMS) that complies with
ISO 14060 3 2l-dep3 in co-
ion W|th the consultant (Management Systems Team, Prague) who aSS|sted the compctny in
enting its EMS. At the time of writing, the EMS was implemented and certified. EREZ was an
important tool during planning and development of the EMS.

United Chemical and Metallurgical Works (Spolek pro chemickou a hutni vyrobu, &8,) is a company
established in 1856 near the center of the city of Usti nad Labem (population of 100 000} in the north|of the
Czech Republic. The company operates in one of the valleys in a heavily polluted.area near the Poligh and
Germpn borders known as the “Black Triangle”. Frequent smog alerts and “dead. forest” areas are cpused
by he@vy chemical and petrochemical industry operations, brown coal mining and,power station operations in
all three countries.

The gompany is owned by several minor and two major (54% and, 12%) private shareholders. $polek
emplqys over 2 000 people and the annual sales of its products amount to over 100 million U.S. Dollars.
40% [of sales are exported (to Germany, Austria, Poland, Italy,”and Slovakia). The local buginess
envirgnment and management practices are influenced by the process of transformation from a centrally
planned to a market economy.

Spolek makes about 1 000 products, the majority of which.are elementary inorganic and organic compgunds,
synthetic resins, organic dyestuffs and special chemigals. The most significant environmental aspedts are
wastel waters released into a local river and the management of toxic wastes (e.g., mercury).

The main production plant in Usti, where the EMS was implemented, is organized into three divisions.
Plannjng EPE

The gompany was complying withsthe regulations in force when it was planning for its EMS but the| limits
were to become more stringept.in the near future which would make compliance very difficult. $etting
prioritles was therefore a key consideration in the planning stage. The company management decigled to
use the ISO 14031 approach.to determine priorities and improve the planning process.

In plapning its EPE and-preparing for implementation of its EMS, Spolek assessed its status against the 16
principles of Internatiohal Chamber of Commerce (ICC) Business Charter for Sustainable Develogment.
This process yielded a set of priority areas for improvement in general management practices [which
included:

e cldar allecation and documentation of responsibilities;

a motivation program;

the_integration of environmental aspects into marketing strategies:
research and development;

improved feedback, collection and utilisation of data.

In a management session, a set of performance criteria was developed for the EMS related to customer
interests, health and safety and legislative requirements, product environmental quality, risk minimization,
company image, etc.

A decision was also made to improve the management of the Usti plant’s operational systems. The first tool
that was developed to assist this process was a complete Legislative Register which included other
requirements and voluntary commitments. A limited form of register which had previously been used by the
company was updated and improved for this purpose.
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As the next step, it was decided to produce a Register of Environmental Aspects (REA) for all operations at
the Usti plant. This was a very complex task and therefore the Environment Protection Department
developed a methodology based on the guidance in ISO 14031 which was particularly helpful for identifying
the environmental aspects. This methodology was used by all units of the company to identify and evaluate
their specific environmental aspects and record them in the REA, and it now provides a tool for checking and
updating the REA.

Selecting indicators for EPE

Selecting management performance indicators (MPI's)

Targets were set in those areas of management that received the highest priority according to the>ggreed
manapement (performance) criteria. Projects were developed and MPI's were selected to monitqr and
evaluate progress in the priority areas at given intervals.

TABLE K.1 - Examples of Management Performance Indicators (MPIs)

Project Management Performance
Indicators (MPIs)
Product research and e Number of new products developed.lsing an LCA approach.
development e Number of improved environmentalaspects in products.

o Number of products and the ameunt of toxic content in the
products replaced by non-toxic content.

Environmental training and o Percentage of cost spent-on/employee training.

motivation e Number of incidents per year caused by human error.

Number of feedback-ideas received per year from employeeg via

an environmental suggestion box.

Pullic relations (Company image) (e  Number of activities (open doors) per year developed and
organized farithe city community.

e Number aficomplaints per year from the community.

Selecfing environment condition indicators (ECIs) and operational performance indicators (OPIs)

First, |a list of global and regional envifonmental impacts was developed including items such as [global
warm(ng, depletion of the ozone layer,”damage to forests, pollution of groundwater, etc. which Jed to
identification of the company’s enviranmental aspects relating to these impacts. Next, ECls and OPIs related
to thelidentified aspects were prigritized using a set of 5 criteria:

e ecpnomic criteria (e.g., costs.of materials, energy, fees, cleaning);

sofial criteria (e.g., public.and employee complaints, views of interested parties);
legislative (e.g., limits;\tegulations, voluntary agreements);

teghnological (e.g4snew materials and technologies);

ethical (Elbe RiverProgram and other voluntary commitments).

Envirgnmentahaspects were listed for all activities performed at each operational unit and then prioritiged for

significance:tsing the above set of criteria specifically adapted to the conditions of the unit. The regulting

significant\aspects fall into two groups:

1. agpeets to be controlled and monitored (so that current limits and values are not exceeded):

2. aspects to be improved (environmental improvement programs are designed to implement measures to
reach target values of selected OPI’s).

A set of priority ECIs and OPIs (called “characteristic indicators” in the company) emerged as applicable to
all the production units in the plant. These were expressed in measurable units, e.g. chlorinated hydrocarbon
(CHC) volume per cubic metre of waste water, mercury content per cubic metre of air, CHC volume per hour
per cubic metre of air. These indicators are constantly monitored for the entire plant and used for external
communication (e.g., environmental report, negotiations with the local administration and other interest
groups).
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TABLE K.2 - Examples of Spolek Company “Characteristic” Indicators

Global/Regional Priority Environmental OPI/ECI Target
Impact Aspect (Spolek Characteristic
indicator)
Forest depletion - acid | Sulfur oxides (emissions | Sulfur oxides in tonnes |In 1997: 52% of 1993
rain to air) per year emissions

Water pollution

Chlorinated hydrocarbon
content in plant effluents

Chlorinated hydrocarbon
in tonnes per year in
waste water®

In 2000: 22 tonnes per
year

Hegvymetatsirthe
envjronment

Mercuryemissions toair

Formes of mercury per
year

1997 — 7796 0f 159
emissions

Ozqne layer depletion

Freon emissions to air

Tonnes of freon per year
emitted to air

In 1997: 3% 0f.1993
emissions

a

watgr pollution.

The company can only monitor the total volume at its output point and then control its"eontributiop to

The “gharacteristic” OPI's and ECI's are used internally by all production units of the-company as the
refergince in the process of prioritizing their own particular environmental aspects.

main

Meas(rable OPI's are then selected for each significant aspect of each, preduction unit (e.g., Chlorjnated

hydrogarbon per cubic metre of waste water, hours of emergency training-per employee per year).

These

indicators are monitored and evaluated and the results are reported to management, the enviropnment
protedtion department and others in the company.

TABLE K.3 - Examples of a Production Unitis Aspects to be Improved

FProduction Unit -
Enyironmental aspect

Characteristic
Indicator

OPI

Target

Sulfuric acid production
- Splfur trioxide
emissions after
absprption

Sulfur trioxide emissions
to air

Sulfur trioxide emissions
in kilograms per tonne
of produced acid

2,2 kg per tonne in 1999

Ordanic dyes production
- dust emissions after
dryer

Dust emissjons-to air

Dust in milligrams per
cubic metre of air

5 mg per cubic metrg of

air in August 1998

Chlprine production -
Elegtrolysis - Mercury
emigsions to air

Mercuny emissions to air

Mercury emissions to air
in grams per tonne of
product

5 grams per tonne of
chlorine in March 1998

TABLEK.4 - Example of a Production Unit's Aspect to be Monitored

after a@bsorption

Production Unit - Characteristic OPI Target
Enyironmental aspect Indicator
Hydrofluaric.acid Hydrofluoric acid Hydrofluoric acid in Target in September
progluction - Vapor emissions milligrams per cubic 1998: 8,7 mg

metre of air

hydrofluoric acid per

cubic metre of air

(Limit: 10 mg
hydrofluoric acid per
cubic metre of air)

Reviewing and improving EPE

The indicators for EPE are periodically reviewed as part of the audit and EMS review process.
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Summary/conclusions

Spolek found that putting EPE in place as a management tool when developing its EMS helped to focus the
company’s efforts on the areas most requiring attention. An important benefit of this approach is the training
and increased motivation of the employees that results from their participation in setting environmental
priorities and designing the process for monitoring and control. Increased environmental awareness and
employee motivation also provides more commitment to the implementation of EMS programs.

The guidance in ISO 14031 was found to be particularly helpful when identifying the environmental aspects of
the organization.

If you| have questions or would like additional information regarding this example, please contact)the ISO
member body for the Czech Republic:

Czech Standards Institute (CSI)
Biskupsky dvur 5

110 0p Praha 1 Czech Republic
Teleppone: 420 2 21 802 111
Fax: 20 2 21 802 311
E-mall: internat.dept@csni.cz
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Annex L

Danish National Railway Agency, Denmark

(A company managing Denmark’s railway infrastructure, with approximately 3 400 employees, using ISO

Introd

14031 as an instrument for improving the structure and quality of its indicators for environmental
performance evaluation)
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The Danlsh National Rallway Agency (DNRA) was formed January 1, 1997 as a result of the reengineering of
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is part of the M|n|stry of Transport and has approxmately 3 400 employees The acnvmes of
b divided into four main areas:
brating and maintaining the rail infrastructure, e.g., reconditioning of tracks (replacing_rails, sle

Cck (for operational purposes and for limitation of noise);
ending the rail infrastructure;
nning and managing traffic;

brgy to electric trains. In this respect, DNRA wants to increase its use of tenewable energy).

NRA also owns and operates property used by operational, traffic and.administrative personnel,

nvironmental aspects relate to consumption of energy and\raw materials and emissions from
bhicles. Running the properties involves purchasing officexgoods, various types of equipment, a

rm of used ballast. Weed control involves the use ef“pesticides which may be considered harn
vironment. Railways are a source of both noise pollution and vibration. DNRA seeks to reduce
hces through track maintenance and the erection of noise barriers. Oil spillage may cause
ially to groundwater, and some locations have-been subject to oil pollution. DNRA's duties the
e both preventing further pollution and cleaning up after previous spills.

ding the rail infrastructure will have a«major impact on the environment. The location of new trac
pmple, seriously affect flora and fauna, the natural and cultural landscape, neighbors, large and
and businesses. The environmental aspects related to railway operation include emissions, ae
ms, noise pollution, vibration; reduced amenity value and restricted area access. Durir]
uction phase, the environment will be affected by contracting work that entails, for example,
on, energy consumption, emissions, access roads, and disruptions to daily life.

avel patterns of trains (e.g., speed, number of stops, acceleration) affect the consumption of ¢

of train drivers?” DNRA can influence the rail sector's largest environmental impacts, the ¢
mption and ‘€missions of trains, through careful planning and management of traffic.

supplies and distributes energy to electric trains. Using electricity as a source of energy enabl
f renewable energy. DNRA is therefore presently investigating the potential of using windpog

electr

Bpers,

last), controlling weeds (weeds might reduce track drainage, affecting track stability),and giinding

pcating rail infrastructure capacity to various rail operators (including the supply and distribufion of
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city/and does at the same seek to extend the share of the railway infrastructure that is elec

rically

driven

Plann

ing EPE

DNRA has formulated its environmental policy on the basis of the environmental aspects mentioned above.
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DNRA's environmental policy

DNRA will work to ensure that the railway is used properly and efficiently with a view to
minimizing environmental impacts and the consumption of resources. In this way the railway
can make a considerable contribution to solving one of the transport sector's biggest
problems - ever increasing environmental impact.

Together with other players in the transport sector and society in general, DNRA will look for
new ways of achieving sustainable mobility.
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BNRA-will-werk—te—ensurethat-the+ailways—+etainand—exploitthelr—positen—-as—the—most
environmentally friendly form of transport. DNRA wishes to be viewed as an organization
which leads the field in environmental matters, because the challenge facing railways incthe
future is to be able to provide a form of transport which is both competitive' “and
environmentally sound.

DNRA sees it as its duty to encourage Denmark's rail operators to incorporate enwironmental
awareness into their operations. The organization itself will provide routes which are
operated and extended with nature and the environment in mind.

DNRA will evaluate the environmental consequences of all the serviees which it provides or
receives, integrating environmental aspects into its operations as a whole. This is why
DNRA is involving its customers, the authorities and the general public in an active dialogue
on environmental aspects.

volunteered as a pilot company in a test of ISO 14031..~Fhe rationale for participating was pad
bute to the experience amassed in connection with the 'standard and partly to supplement the i
bf DNRA on environmental management. The anticipated benefits were:
pbol enabling DNRA to assess the extent to which jt iS'meeting its environmental objectives at all ti
broved measurement of managerial performance;

measurability of environmental targets;
eview of its existing indicators for EPE;

evaluation of its existing environmentaliebjectives using a different system;

use of some of the resulting~indicators in the 1997 environmental report which is 1

vironmental Report and Green Accoeunts (hereafter green accounts) and all others in the future.

has worked with indicators\for EPE for some time, producing its first green accounts for the
ial year in conjunction (with DSB. These accounts provided a status report in terms
nmental targets that had been set for both DSB and DNRA. Following the division of DSB and [

adopted a strategy) and objectives for its own environmental work. DNRA published it
bndent environmeéntal accounts, the Environmental Report and Green Accounts for 1997, in May
4031 was tested both during and after the preparation of the Environmental Report and

is in_thesprocess of developing an environmental management system in line with the guidelin
the: EUropean Union’s Eco Management and Audit Scheme (EMAS). As this process was &
way, it was not appropriate for DNRA to use the "Plan-Do-Check-Act" model when testing 1SO 1

nts for 1997, and helped to broaden the company's perspective and structure its work in this ared.
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S was

solely on the development of indicators for EPE and the future use of indicators for EPE at DNRA.

There

fore, the project focused on structuring and raising the quality of indicators for EPE ("Plan”).

Selecting indicators for EPE

Following a review and discussion of the standard, a brainstorming session was held in which ideas for new

indicators based on DNRA's environmental strategy were suggested and discussed.

Indicators were then

produced on the basis of DNRA's environmental strategy, environmental objectives and most significant
environmental aspects. The indicators were then divided into three categories consistent with 1ISO 14031
(i.e., environmental condition indicators, operational performance indicators and management performance
indicators).
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The brainstorming session resulted in a list of proposed indicators which was subsequently reduced or
reworked by means of a critical review. In this review, priority was given to those indicators which DNRA
could realistically use over the next two years. Although this approach to the standard was slightly awkward,
since DNRA had not produced quantifiable targets and the indicators were chosen before the underlying
documentation (evaluation of environmental objectives relative to the interested parties and reasoning for
choice of key environmental aspects) had been produced, it was chosen because DNRA wished to use as
many indicators as possible in the Environmental Report and Green Accounts for 1997. Examples of these

58

indicators are provided in Table L.1.

TABLE L.1 - Examples of DNRA Indicators for EPE

Environmental Provisional
Objective Environmental MPIs OPIs ECIs
Target

Extending the Rail Infrastructure

DNRA will make

Environmental

To be used in
1998

Percentage of

envifonmental demands to be invitations to
dempnds in all made in all tender and
releyant invitations | invitations to contracts in which
to tepder and tender and the procedure for
contfacts contracts environmental

evaluation is used

DNRA will ensure
that the railways

take|due account
of nlture and the

Aesthetics policy to
be formulated

Progress made in
the project for the
formulation of an
aesthetics palicy in

To what extent
the aesthetic
objectives met|
(1998)

are

aspdcts into

environmental

which are

surrgunding connectionwith
landkcape time-tabling (1998)
Operating and Maintaining the Rail Infrastructure
DNRA will take All product groups . |-Rercentage of
envifonmental to be subjected to-"\|sproduct groups

noisg pollution and
vibrgtion and help
remedy the
nuisance caused
to thpse living*near
the failwayiwho
are most affected

residential areas to
be offered noise
reduction solutions

residential areas
offered noise
reduction
measures relative
to the overall levels
of noise pollution
(number of priority

congideration evaluation prioritized on the

whep making basis of

purchasing environmental

decigions evaluation (1998)

DNRA will prevent | All'priority Number of Kilometres of

sound barriers
erected (1996,
1997)

by nGisepottution

residentiatareas)

Planning and Managing Traffic on the

Rail Network

DNRA will start to
change over to

Dialogue to be
entered into with

Percentage of
energy suppliers

and renewable
energy (1997)

Percentage of non-
fossil fuel and

(1998)

Railway sector’s
contribution to

greater use of non- | all energy with whom a renewable energy | climate change,
fossil fuels and suppliers dialogue has been | used in acidification,
renewable energy entered into on comparison with eutrophication,
sources non-fossil fuels total energy used smog and

depletion of natural
resources (1998)
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DNRA was already aware of its most significant environmental aspects before the project began. The new
element introduced by the project was that the justification of DNRA's choice of key environmental aspects
was documented for the first time.

While evaluating the indicators, DNRA also looked at its environmental objectives relative to its interested
parties with a view to analyzing which environmental objectives were of interest to which parties. The
analysis of interested parties was produced on the basis of discussions within DNRA and between DNRA
and external consultants (Deloitte & Touche). The analysis also drew on DNRA's experience from previous
experiences with various interested parties and general investigations into and theories about such parties'
interest in environmental matters. No concrete investigation was carried out and there was no direct dialogue

with i S are
interegted in which of DNRA's environmental objectives. This type of analysis will be part of DNRA's @ipgoing
work to develop its environmental reporting and indicators for EPE. Table L.2 shows an examplé [of the
results of the analysis of interested parties.
TABLE L.2 - Examples of the Results of the Analysis of Interested Parties
Interested Party Extending the DNRA will make DNRA will ensure DNRA will staft
rail infrastructure environmental that the railways to change over
demands in all take due account to non-fossil
relevant of nature-and the fuels and
invitations to surrotinding renewable
tender and landscape. energy
contracts
Suppliers X X
Employees
Rail network X
magnagers in other
countries
Competitors and X
bther sectors
Ministry of X X X
Transport
Hnvironmental X X X
Qrganizations
National X X X
gnvironmental
authorities
Local X
gnvironmental
authorities
Pepple living near X
railway lines
Politicians X X X
Rail operators X X
End-users
Media
Internal X X X
management
report
NOTE X means that the party has an interest in the relevant objective.

Using data and information

The central Environmental Affairs Office in the Administration Department had primary responsibility for
gathering data in connection with the preparation of the Green Accounts for 1996 and the Environmental
Report and Green Accounts for 1997. There is an identified need for better interface between the units that
generate data and the Environmental Affairs Office which processes and analyses data. DNRA is currently
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working to ensure that the individual units are themselves responsible for gathering data and subsequently
submitting reports to the Environmental Affairs Office for use in the evaluation of indicators for EPE which
are reported internally or externally.

The list of indicators (examples given in Table L.1) indicates which of the indicators were used for the Green
Accounts for 1996, which were used in the Environmental Report and Green Accounts for 1997, and which
are likely to be used in future environmental reports (1998). This last category covers both internal and
external reporting, although many of the indicators will probably be used exclusively for internal reporting
since some of them relate almost entirely to internal processes which are not of direct interest to the general
public.

Revieing and improving EPE

In connection with the development of an environmental management system at DNRA, an environmental
stratepy has been adopted which comprises an environmental policy and environmental objegtives.
Measlrable environmental targets for each of the departments and divisions have yet to-be finalized] The
indicaors for EPE resulting from this project will be linked to the environmental targets and have already
been jused when formulating environmental targets. They will continue to be used, for this purpose [in the
future

The dtandard's approach to defining environmental targets and associated-indicators will help in g¢ritical
reviews and the further development of DNRA's environmental strategy and environmental targets. This will
ensure that environmental performance can be assessed for both the individual units and for DNRA as a
whole}l Such tools obviously play a vital role in the development of an‘effective environmental managgment
syste

The indicators for EPE and the way they are classified as management performance indicators, opergtional
perfofmance indicators and environmental condition indicators will become an integral part of future internal
reporting at DNRA and, where applicable, environmental reports and green accounts. Pregented
appropriately, the indicators can give a good idea of developments in the organization, providing a bakis for
any c@rrective action in areas which may not have made sufficient progress.

The gnalysis of interested parties revealed, that the Ministry of Transport, environmental organizgtions,
goverhment environmental authorities and- politicians are the parties most interested in DNRA's
envirgnmental objectives, while employees, foreign rail network managers, competitors, other sectofs and
end-upers (e.g. train passengers) are interested in very few of the environmental objectives. Future wqrk will
look into the information requirements of such parties in connection with DNRA's environmental reporfing in
the fujure.

The iptention when the project started was to develop various indicators relatively rapidly so that they| could
be uspd in the Environmental Report and Green Accounts for 1997. This did not ultimately happen gnd so
there are no major differences between the indicators used in the Green Accounts for 1996 and those used
in the|] Environmental“"Report and Green Accounts for 1997. The indicators which have not been used in
DNRA's environmental reporting to date will therefore be used as input for future environmental reportir|g.

Summpary/conclusions

On the hasis of its experience with ISO 14031, DNRA would like to pass on the following observations pased

on its experience to other organizations wishing to use ISO 14031:

¢ the standard's three categories (management performance indicators, operational performance indicators
and environmental condition indicators) are a useful tool when developing in-house indicators;

o the work on the analysis of interested parties and significant environmental aspects forms a sound basis
for analyzing and developing indicators;

e it pays to take the time to work systematically with ISO 14031,

e draw inspiration from and involve others when producing indicators;

o although the annex to ISO 14031 is a useful source of inspiration, don't feel constrained when developing
indicators;

e it is important to integrate work on indicators with other environmental work in the organization, for both
environmental reporting and environmental management;
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e remember that there should be a clear link between significant environmental aspects, policy, strategy,
objectives, targets and indicators;
¢ while the text in the standard may seem complex, the approach is not; it is just good old common sense.

If you have questions or require additional information regarding this example, please contact the 1SO
member body for Denmark:

Dansk Standard (DS)

Kollegievej 6

DK-2920 Charlottenlund Denmark
Teleppone: 45 39 96 61 01
Fax: #5 39 96 61 02

E-mall: dansk.standard@ds.dk
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Annex M

Elkem Fiskaa Silicon, Kristiansand, Norway
(A silicon metal production plant, part of a multinational company with approximately 5 300 employees,
focusing on the views of interested parties in its implementation of environmental performance evaluation)

Introduction

Elkem ASA is among the world’s leading suppliers of ferroalloys and silicon metal. Elkem is also engaged in
alumlmum productlon as weII as the manufacture of a number of spemal products related to its core
produgti 3 3 ple ! and-South
Amer

Elkem Fiskaa, situated in the town of Kristiansand in the southern part of Norway, is Elkem largest industrial
facility. The site consists of the company's research center and the Elkem Fiskaa Silicon’plant, [which
manufactures carbon materials and silicon metal.

The mpain product, silicon metal, is the main raw material for production of silicones-and silanes, and i used
as allpying element in aluminium production. The by-product, Microsilica ®,/is ‘used as an addifive in
concrgte.

Elkem Fiskaa Silicon has for several years been reporting environmental ‘data to state and local authgrities.
This feporting is related to the plant's discharge permit. The primary, eavironmental data have alsq been
presepted in an annual health, safety and environmental report to external interested parties, as well as in
the Elkem Group environmental report.

This ¢xample focuses on Elkem Fiskaa’s effort to assess and’understand the views of interested pprties,
becayse the company feels that the environmental information it issues should focus on those arg¢as or
issue$ about which its interested parties want information:..- Elkem Fiskaa has had some experience wjth the
communication of environmental issues to interested parties, especially neighbors, customers and locpl and
natiorjal authorities, but the company had not, to date; conducted a thorough or comprehensive assesgment
of thelinformation needs of its interested parties.

Plannjng EPE

The main objective of EPE at Elkem, Fiskaa Silicon was to develop a set of indicators based on the
compgny’s significant environmentakimpacts and the needs and requirements of its interested parties.

During 1994, a Cleaner Produetion Project was carried out at Elkem Fiskaa Silicon, and as a resulf, very
good knowledge of the inputiand output data of the production process was established.

Elkem Fiskaa Silicon-had also been working with Life Cycle Assessment (LCA), and was assessing the life
cycle |properties of silicon metal when EPE was initiated. It was decided to plan EPE using ekisting
knowledge of the'significant environmental aspects of the production plant, and to revise the indicator$ after
the repults fromnthe LCA study were presented.

EPE at Elkem Fiskaa Silicon was organized into five steps:
e efnvitenmental status evaluation;

assessment of interested parties;

first selection of indicators for EPE;

Testing and evaluation;

final selection of indicators for EPE;
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Selecting indicators for EPE

Environmental status evaluation

The intent of the environmental status evaluation step was to identify the significant aspects and
environmental issues on which to focus the EPE process. All relevant reports and documents were gathered

and reviewed to assess the most significant aspects of Elkem Fiskaa Silicon at that time.

Table M.1 lists those aspects that Elkem Fiskaa Silicon had identified as the significant aspects from earlier
environmental studies. The potential environmental impacts related to these aspects are also listed.

TABLE M.1 - Significant Environmental Aspects and Related Environmental Impacts
at Elkem Fiskaa Silicon

Environmental Aspects Related Environmental impacts
Emissions of sulfur dioxide Acidification and local health impacts
Emissions of nitrogen oxide Acidification and local health impacts, eutfephication
Emissions of carbon dioxide Global climate change
Emissions of dust Local health impacts
Emissions of noise Local health impacts

Assegsment of interested parties

The next step was to conduct an assessment of the company’s intefested parties. The working group at
Elkem concluded that the following were the company’s interested parties:
e clistomers;

stippliers;

bank/Assurance;

political parties;

neighbors of the plant;

npn-governmental organizations (NGO'’s);

employees;

local authorities;

oyvners/shareholders;

concern managers;

national authorities.

To achieve the most reliable.input and understanding of the views of these interested parties, a questiopnaire
was developed and circulated. The questionnaire listed 10 questions and some of the questions maly vary
from pne group of interested parties to another. A letter describing the objectives of the company’'s| effort
was glso circulated. ¢Elkem Fiskaa Silicon circulated approximately 65 questionnaires, and approximately
70% of them were<eturned. For specific interested parties (e.g., bank/assurance, owners/shareholdel; and
corpofate managers) input was primarily collected through interviews. Considering the number of
guestionnaires.eifculated and returned, the input was not considered statistically representative, buf it did
provide a,general impression of which environmental aspects were of greatest concern to the company's
interepted parties.

A general impression from this investigation was that environmental knowledge varies from one interested
party group to another, and can vary among the members of an interested party group. This indicated that
when producing an external environmental report, it is necessary to explain the different environmental and
human impacts related to the different types of discharge from Elkem Fiskaa Silicon.

In their responses to the questionnaires, interested parties indicated that they would like more information
about the following issues:

e emissions of sulfur dioxide;

emissions of carbon dioxide;

emissions of nitrogen oxide

emissions of noise;

emissions of dust;
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polycyclic aromatic hydrocarbons;
waste and waste treatment;

acute discharges (i.e., those exceeding either internal company limits or regulatory limits);
energy conservation;

health effects;

environmental objectives;

general impacts on the local vicinity;
environmental plans and actions;
costs for environmental actions;
global impacts;

the company’s environmental policy.

In thg questionnaire, Elkem Fiskaa Silicon invited interested parties to participate in a meeting) at Elkem
Fiskag Silicon to discuss environmental issues and the development of a first set of indicators-for EPE for the
produgtion plant. 45 interested parties (76%) accepted the invitation for the meeting, whichi was arranged by
Elkem Fiskaa Silicon, and at which approximately 15 interested parties participated.

First qelection of indicators for EPE

Based on the results of the environmental status evaluation, the identified significant environmental agpects,
and the results of the assessment of interested parties’ needs, a set of indicators were selected. The¢ data
was related to the production of one tonne of silicon metal, and datacfor the previous three yearq were
presepted, in order to show the changes in performance, independent/from variations in annual prodyiction.
This det of indicators is presented in Table M.2.

TABLE M.2 - First Set of Indicators for EPE

Indicator 1993 1994 1995
Melric tonnes of silicon produced 48 48,5 49
Kilggrams of sulfur dioxide emitted per tonne of silicon produced 16 17 16
Tomnes of carbon dioxide emitted per tonne of-silicon produced 4 3 3
Kilggrams of nitrogen oxide emitted per tonne-of silicon produced 21 21 21
Kilggrams of dust emitted per tonne of silicon produced 2 3 2
Kilggrams of waste produced per tonne of silicon produced 41 44 22
Kilgwatt hours of energy consumed per tonne of silicon produced 12 12 12
Leyel of noise in decibels emitted:during the production of silicon 56 - 51

Testirjg and evaluation

The meeting with interested parties at Elkem Fiskaa Silicon was planned as an initial test of the first|set of
indicators. For most of'the interested parties, Elkem Fiskaa is seen as one large industrial facility. In
generpl, the interested parties focused on comparing the emissions of Elkem Fiskaa Silicon against gthers,
includjing both lecal and long distance-transported contamination. Several neighbors wanted to knoy how
danggrous it_is to live near the plant and if the water quality of a nearby fjord was dangerous. The)y also

meeting. The mterested parties were mterested in |nd|cators showing trends and development over time, but
it was the level of contamination and the related concentrations of different contaminants in the air that was
considered important.

Final selection of indicators for EPE
An initial conclusion was that the first set of indicators presented at the meeting are useful for internal use by
the company, but they may also be useful for benchmarking purposes with other companies with similar

production processes or products.

To fulfil the needs of its interested parties, it was considered necessary to establish another set of indicators
with explanatory descriptions of the variety of the company’s environmental impacts.
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Elkem Fiskaa Silicon has decided to implement an environmental management system based on ISO 14001
in 1999, and its environmental report will present a set of indicators that fulfils all of the needs and
requirements of the company’s interested parties. Therefore, Elkem Fiskaa Silicon has selected a new set of
indicators as presented in Table M.3. Table M.4 shows which interested parties are interested in which
indicators. However, most of the final set of indicators and supporting data are available for all interested

parties.
TABLE M.3 - New Selected Indicators for EPE
MPIs OPIs ECIs

Deyiationrfrom-discharge Fonnes-ofsulfur-dioxide-emitted—Noise-emittedindecibels
permission per year
De\iiation from internal Tonnes of carbon dioxide emitted | Grams of dust per cubic metre of
performance goals per year ambient air
Plans and actions Tonnes of nitrogen oxide emitted | Grams of sulfur, dioxide per cpbic

per year metre of ambient air
Improvements Tonnes of dust emitted per year |Grams of lnitrogen oxide |per

cubic metre of ambient air

Engrgy consumption Energy consumption
(total/specific) (total/specific)

Acute discharge

Hazardous waste

TABLE M.4 - Some New Selected Indicators for EPE in Relation
to Elkem Fiskaa’s Interested Parties
Top Management Divisional Government Neighbors Own Organizatign
(Ahnual Report) Management Autharities
Tornes of sulfur Energy Tonnes.of sulfur Plans and action All data, both
dioxide emitted per [ consumption dioxide*emitted per total and specific
yeaJ (total/specific) yeat
Torlnes of carbon | Deviation from Tonnes of carbon | Improvements
dioXide emitted per |discharge dioxide emitted per
year permission year
Torines of nitrogen | Deviation frem Tonnes of nitrogen | Health effects
oxide emitted per |internal oxide emitted per
yeaJ performance goals | year
Torlnes of dust Acute discharge Tonnes of dust Acute discharge
emitted per year emitted per year
Engrgy Energy Noise Deviation from
Cornsumption consumption discharge
(total/specific) permission

Deyiation frem Hazardous waste | Noise
disgharge
permission
Aclite’discharge

Reviewing and improving EPE

At this time, there is no intention to develop more aggregated indicators for external use. Experience from
the meeting with interested parties and other efforts indicates that even specific data is hard to explain. For
internal use within the company, the situation may be different, and Elkem Fiskaa Silicon will continuously
improve its reporting efforts. If more aggregated indicators seem to be successful internally, their external
use will be considered.

At the outset of this EPE process, it was decided only to include the environmental impacts related to the

silicon metal production plant in Kristiansand. However, the management of the company recognizes the
fact that significant environmental impacts may also be related to the mining and transportation of coal and
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quartz, as well as the production of other raw materials. Silicon metal is a raw material for the production of
hundreds of different products from silicones and silanes, and it is used as an alloying element in aluminium
production. In this implementation of an EPE process, the environmental impacts caused by such products
were not considered.

In future work with indicators for EPE at Elkem Fiskaa Silicon it will be necessary to consider the results from
the company’s ongoing LCA study project and the results of LCA studies carried out by product
manufacturers using silicon metal as one of their raw materials

Elkem Fiskaa will work towards certification of its environmental management system to 1ISO 14001 in 1999,
and the company foresees a certain dp\/plnpmpnt of their MPIs dnring this process This should also include

devel

Summpary/conclusions

For s
issues

bpment of a plan for periodical communication with and feedback from their external interested(pg
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existing environmental management systems standards will be fulfilled.

Implementing the EPE process was considered a positive experience bécause it established a prod
dialogue for the company with a large number of its interested parties. “Most of the interested partie
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Annex N

Electrolux AB, Sweden

(A large multi-national company manufacturing household and commercial appliances, with approximately
112 300 employees, using the environmental aspects of its products to select indicators for environmental

Introd

performance evaluation)

uction

Electrolux AB produces household and commercial appliances, such as white goods and industrial laundry
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than 60 countries and 112 300 employees. Each production facility is obliged to fulfil national.an
tions and reporting procedures. Its work on indicators for EPE is carried out on a corporatefevel

plux has formulated its “Vision of the Environment”, and part of this vision reads as follows:

“Growth in consumption of non-renewable raw material and natural resdurces cannot
continue indefinitely. Our operations and our products must be integrated,if’a cycle, so that
we can satisfy the needs of our customers without jeopardizing the prospects for future
generations. The keywords for our operations are therefore reSource-efficiency and
recycling. We are going to meet our customers’ expectations for safe;’environmentally sound
products, and we will actively distribute information aimed at stimiulating demand for these
products.”

hvironmental policy of Electrolux stresses the responsibility, totcontribute to sustainable developm
uously improving products and production processes from an environmental perspective.
bles of precaution and total approach are guidelines for.all activities carried out.

hvironmental strategy of Electrolux states that the_.company should:
a leader and driver in environmentally sound teghnology, products and processes;
ively develop demand through the use of environmentally sound products.

5, Electrolux decided to institute ISO 14001 as the environmental management system for all fa
jement and Audit Scheme - EMAS), this can be adapted.

tandardized reporting in Electrolux includes all production sites and warehouses with morg
m? of heated area. In @995 the reported figures on energy consumption, water consumptio
n dioxide emission in¢luded approximately 97% of the total building surface. These measure
bxisted for more thanh~10 years and are regarded as very accurate. The other reporting parame
included approximately 90% of the total factory surface area and are based on estimated \
parametres are expected to reach a high level of reliability within a few years.

The

envirgnmental-strategy. The set of indicators is seen as one indicator among several indicators mea
the tdtal business performance. Electrolux applies the Total Quality Model (TQM) for integration
manapement functions.

Plann

evelopmentt and use of indicators for EPE in Electrolux is seen as an implementation o
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The main objective for Electrolux’s development of indicators for EPE was to:

e check that the environmental development of their processes and products are fulfilling their
environmental strategy;

¢ link the environmental strategy to financial figures and shareholder values;

e make it possible to identify environmental targets at all levels in the organization, both at the different
production sites, and within functions, such as logistics, marketing and product development;

e serve as elements in reporting to interested parties.
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The factors regarded as important by Electrolux for the successful implementation of indicators for EPE into
the organization are reported to be that:

the use of indicators for EPE must lead to reduced environmental impacts;

the indicators for EPE are integrated with business strategy, and give added shareholder value;
the indicators for EPE are relevant and communicable to interested parties;

the indicators for EPE are linked to business and employee performance.

Electrolux chose to include impacts on “work environment” for their customers, such as noise, heat and odor
from the user phase of their products, as this was seen as a customer demand. The internal work-

enVII’C nmant in Dlastral sy vne ot inalhdad athic ic addraccon v ath
T T e et oo/ v a S ot ot oot o 1o ot C SSC OOy ot e arts:

The dhareholders are seen as the main interested party at Electrolux. In order to fulfil the sharehplders
needd and expectations for shareholder value, other interested parties’ needs regarding_environmental
issueg will have to be met.

The development and implementation of indicators for EPE at Electrolux is carried outiby'the Group Staff for
Envirgnmental Affairs at the corporate office in Stockholm, in close co-operation with.the Environmental Co-
ordingtors for the product lines.

Selecting indicators for EPE
Envirgnmental impact assessment

The identification of significant environmental aspects from products and production sites is based on:
o lifg cycle assessments (LCAS) of most of the product types;
e sit¢ specific assessment of each production plant.

Based on the identified significant environmental aspects for each product group, the areas for
envirgnmental target setting, as well as internal criteria for compliance, were identified. Life [Cycle
Assegsments were used to identify the main potential environmental impacts from products on a globgl and
regional level. Typical results from LCAs of electric appliances show that most environmental impacts|result
from the use of the products. The productionfprocess (including raw material acquisition and manufacfure of
comppnents) has a relatively small contribution compared to the impacts resulting from the user phage. In
generpl, 80 to 90% of the environmentakimpacts from household appliances occur when the customefs use
these|products.

Use of a washing machine hasthe-following potential impacts on environment:

¢ (glgbal warming from incineration of fossil fuel (production of electricity for households);
e usg of resources (watef);

e water pollution (fromCdetergents).

Thus,|reduction of ‘€nergy and water consumption in the user phase will reduce the environmental impacts
significantly framythis type of product. Likewise, an example of product specific impacts from refriggration
equipment is<the”high potential for global warming and ozone-depletion from the use of cooling agents and
insulation.gases.

Rec clinn of nraduecte wnll raduien vuacta lnade and imnante fram raonvay matay
yoling-of-products-willreduce-wasteloads-and-impacts—fromraw-raater

was thus identified as one of the main areas on which to focus.

en—anrd+eeycling

Based on the impact assessment, the most significant environmental aspects were identified for each
product group in each of the three business areas. As an example, the significant environmental aspects for
commercial refrigeration equipment are:

e cooling gases and insulation gases;

energy;

recycling;

noise;

work environment.
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Site specific assessments of each production unit were based on balances of material flow (consumption,
manufacturing and residual of materials). Consumption of energy and water have been monitored and
reported internally for several years, and during the last few years the reporting of material balances, wastes,
and use of environmentally hazardous substances has been introduced.

Assessing the views of interested parties

Interested party needs were mainly assessed internally through market surveys and dialogue with these

parties. The following interested parties are considered in the development of indicators for EPE:

e authorities - demand fulfillment of legislation, directives and treaties on a national, regional or global
lexel

e consumers - increasing demand for environmental performance.

e ngn-governmental environmental organizations - raise the awareness of environmental expeetancy in

sqciety.

In addition, test institutions such as Consumer Union and Konsumentverket provide tést-procedurgs and
ratingb on environmental matters, and these must also be fulfilled.

To identify the views of interested parties in the financial arena, Electrolux, in 1996, carried out intefviews
with different financial analysts in Stockholm, London, Frankfurt and New York. Most of these fifancial
analys$ts saw only a weak correlation between environmental and financial performance. One of the aralysts
stated that “beyond compliance spending would be seen as a drain on ¢ash flow”. The financial analysts
expregsed a demand for environmental indicators, but could not speecify the kind of information [these
indicaltors should include.

Intervlews carried out among owners/shareholders gave few specific answers regarding specific negds for
envirgnmental information.

From |these inquiries it appears that it is up to the company to show a positive link between environmental
and financial performance.

The sglected indicators for EPE

The selected indicators for EPE are chosen to fulfil internal monitoring of product and production
perfoimance. To do so, four group measures for environmental performance were developed:

o Site measures - for the monitoring of production performance at each production site;

e Product groups (Fleet average)- =-for the monitoring of product improvement in average over time;
e Greenrange - for the monitoring of product leadership and profitability in this segment;

e Rdcycling index - for the-monitoring of the value of worn-out products.

Site measures - OPIs
Each [Electrolux praduction site or facility monitors and reports internal parametres such as energy copt and

consymption, carhon dioxide emissions, water consumption, and material efficiency. In addition, ea¢h site
may darry out mienitoring and reporting of additional parametres to fulfil local internal or external demangds.

To fa |I|tate Iocal or corporate monitoring of development from one year to another, most of the key gures

costs and dlrect material costs) Such figures include parametres such as energy cost, energy consumption,
carbon dioxide emission and water consumption. In addition, energy consumption per cubic metre of heated
area and direct material efficiency are requested.

The site measurements are demanded by the customers and the local communities, as well as for internal
goal setting and follow up activities.
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Product groups (Fleet average) - MPIs

The fleet average includes all Electrolux products, and calculates the average value for some of the most
important environmental factors for each product group. The aim is to monitor the overall rate of
improvement. The indicator is used internally for control measures, but may also be used for external
communication in annual reports.

As an example, the criteria for fleet average for refrigerators includes parametres such as average energy
consumption, percentage of products with hydrocarbons as cooling medium, and average emission of noise.

“Gree, mngn“ = MPls

The “Green Range” is used to identify environmentally leading products in each product group and-calculate
their profitability. For each product group, specific criteria must be met for the products to,'conside¢red a
“Greeh Range” product. The criteria will change over time, and are based on:
enyironmental impacts;

copsumer environmental concerns;

competitiveness;

offjcial demands (e.qg., criteria shall meet or exceed labeling schemes, legislation.and test institutions);
functional demands.

=

As an|example, the “Green Range” criteria for refrigerators are:
e low energy consumption (energy class A or B);

e hydrocarbons as cooling agent;

e ngise emission lower than 38 decibels.

Thus,|Electrolux can monitor

e how many of their refrigerator products are meeting the¥*Green Range” criteria;
e the volume of sales of “Green Range” refrigerators;

o the gross profit of “Green Range” refrigerators.

The griteria for “Green Range” products are *important parametres and considerations for research and
develppment (R&D) when developing new products.

Recydling index - MPIs

The re¢cycling index is an indicatof for EPE used for product development. The purpose of this indicatgr is to
incregse the value of the waste, thus facilitating the recycling processes. The recycling index s the
normalized value for worn-out products, based on the value the recycling firm will be prepared to pay (or
have {o be paid), divided by the value of the raw material.

Recycling Index (RI) = Recycling Value/Raw Material Value

If the [recycling<index is higher than 0, the cost for the recovery of the materials is less than their valug, and
there |s a potential profit from recycling of the product. If the value is negative, the recycling firm will have to
be pald te_receive the scrap, and recycling will thus not increase profitability. If the value is above (1, the
produgt-or parts of it can be reused, and some of the value added in manufacturing processes can be
recovered.

The challenge with this indicator is to predict the recycling value for a product that will end up as scrap in 10
or 15 years. Today, Electrolux uses a recycling value for materials based on the price obtained in today's
market.

Summary/Conclusions
Some of the indicators for EPE are already implemented in the organization, whereas others are in the initial

stages of the implementation process. The “Green Range” is implemented at White Goods Europe, and Site
Measures are implemented for all business sectors.
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out of four indicators are directed towards the functionality of the products. Thus, the different
functions in the organization, such as marketing, sales, and product development can use them to measure
progress related to their specific needs.

Electrolux has established an electronic network for internal communication and reporting of environmental
information. This simplifies the data flow and enables the different functions in the organization to use the
indicators in decision-making processes, without any delay for information gathering.

The financial community is already starting to recognize the link between Electrolux’ performance in
environment and business as expressed in the “Green Range |nd|cator

° hq

Howe
becau

If you
memjy

SIS -
St E
Box 6
S-113
Telep
Fax:

E-mal

pw to fight for priorities with other strategies.

ver, the importance of the four indicators is widely recognized and accepted internally at Ele
se of the close link to economic value.

er body for Sweden:

Standardiseringen i Sverige
iksgatan 115

155

82 Stockholm Sweden
hone: 46 8 610 30 00

N6 8 30 77 57

I: info@sis.se

have questions or require additional information regarding/this example, please contact thg

Future plans mclude expandlng the

ancial
more

met:

trolux

ISO

© 1SO 1999 — All rights reserved

71


https://standardsiso.com/api/?name=b696c6300ebf42fa217c803a447fe8f7

ISO/TR 14032:1999(E)

Annex O

ICI, United Kingdom
(A large multi-national chemical company, with 67 500 employees and complex environmental aspects,
developing operational performance indicators to reflect the environmental burdens of its activities)

Introduction
ICl is one of the world’s largest chemical companies with international businesses, supported by a powerful

technology base, in the areas of paints, materials, explosives and industrial chemicals, with strong regional
busin i i i 2

In 1997, ICI had 67 500 employees world-wide, and manufactured more than 8 000 products @t over 200
locatigns in more than 30 countries. The company has implemented a Safety, Health and Environiental
(SHE] management system. All businesses, sites, locations and works are required:
¢ tg have established their own local procedures which incorporate good practice as spécified in over 100
Group guidelines; and
e tg comply with ICI's published SHE policy which includes a commitment te fensure that (in)|all its
agtivities world-wide . . . environmental performance will meet contemporary“equirements and that its
operations are run in a manner acceptable to local communities.”

In 1990, ICI was one of the first chemical companies to define targets forienvironmental improvemert, and
since [1992 the company has published an annual Group environmental report describing progress towards
thesef|targets.

Elevep ICI sites have been certified to the European Eco-Management and Audit Scheme (EMAS) and to
ISO 14001.

Plannjng EPE

Initially, ICI reported wastes released to the environment in terms of the weight in tonnes emitted to air,| water
and land, and they were categorized as hazardous or non-hazardous. Reports focused on indfvidual
substances identified in United Kingdom, United"States of America and European environmental regulgtions,
together with other substances which (€l believes make a significant contribution to the patential
envirgnmental impact of its operations.

Simply measuring different waste-substances by weight alone gives no indication of the types of different
envirgnmental effects they may‘\cause, nor the potency of the substances to exert those effects| For
example, the potential environmental impact of a tonne of sulfuric acid on aquatic plant and animal lifel when
releaged into water is greater-than that of a tonne of gypsum.

Recognizing the limitations of reporting by weights alone, over a period of 18 months starting in 1995, ICI
develpped a new way’'to assess the potential environmental impact of its emissions which ICI call¢d the
“Envilonmental Burden” approach. ICI's objective was an informative and scientifically sound way to qliantify
the environmental performance of a company which operates world-wide, and hence to set and monitor
targets forvimprovement. It draws on developments in environmental science to estimate patential
envirgnpiental impacts, rather than merely stating quantities of wastes and emissions.

ICI established a team to review the implementation of the Environmental Burden (EB) approach and
consider how it might be refined in the future. This scientific review panel consisted of three eminent
international and independent environmental practitioners who met with the company’s experts. IClI
considers the development of the EB approach to be an innovative and valuable contribution to
environmental performance evaluation, environmental management and reporting. It also enables all
interested parties to determine which wastes and emissions are the most significant in terms of their potential
environmental impact.

ICI's EB method has been set up so that it can be adapted readily as better scientific data become available,

for example, on human and ecotoxic effects of emissions. At present, this method guides operations within
the Company and supports decisions on acquisitions and divestments. Future developments could include
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extending it to describe the product supply chain “upstream” and “downstream” of the Company itself. ICI

has al

ready made a step in this direction by including the effects of external energy generation.

Selecting indicators for EPE

ICI selected indicators for EPE to reflect the nature and scale of its operations and to enable the Company
and its interested parties to monitor progress towards environmental objectives which are called the “SHE
Challenge 2000 goals”. The baseline is the value of each indicator in 1995; the goals are set for the year

2000.

Twenty indicators have been selected relating to:

e compliance (4 indicators);

pllhlir‘ tanies (2 ndicatare):
BHEOPIESHHEIcatorsS);

7 of
remai

The 6

selected to provide a comprehensive evaluation of environmental performance!

Mana

The NIPIs selected are chosen to provide information on ICI's performance in implementing its pub

policy

indicators are as follows.

It is 1f

rgsource conservation (2 indicators);
whstes (5 indicators); and
environmental burdens (7 indicators).

he 20 indicators are relevant to management efforts to improve environmental performanc
hder address the environmental performance of ICI's operations.

nvironmental aspects of ICI are complex, and a combination of indicators related to them has

pement performance indicators (MPIs)

and assist in the evaluation of management efforts to improve performance. The goals and 1

ICI Policy:
To ensure that the ICI Group’s operations_are run in a manner acceptable to local
communities

Related MPI:
Total number of complaints receivedhin.a defined reporting period

NOTE The following MPIs also‘relate to the above ICI Policy.

Goal:
Total compliance with local regulations wherever ICI operates

Related MPIs:

e percentagelof tests versus the number of consents to emit to water that are totally in
compliance;

e percentage of tests versus the number of consents to emit to air that are totally in
compliance;

e _number of prosecutions and the cost of penalties.

e; the

been

lished
elated

ations

releva

handatory for each ICI operating site to comply with local and national legislation and regu

rts its

percentage of compliance with permitted emission levels and an aggregated figure is then reported in the
Group environment report.

Goal:
To comply with ICI's world-wide standard for the construction of new plants

Related MPI:
List of plants completed and under construction in a defined reporting period
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NOTE ICI requires that a new plant shall be built to standards that will meet regulations it
can reasonably anticipate in the most environmentally demanding country in which it has a
plant that operates the same process as the new plant.

Goal:
To avoid any loss of containment and prevent any spills

Related MPI:
Number and geographic location of spills which could have or did cause public concern or
damage to the environment

Additional MPI with no related goal:
Estimated annual environmental expenditure

NOTE This MPI is an estimate because it is difficult to accurately identify that' part of
expenditure, or revenue, which is purely for environmental purposes.

Opergtional performance indicators (OPIs)

ICI hgs selected 5 OPIs related to specific goals for the year 2000 under the “SHE\Challenge 2000” prggram,
and 8|which show trends but have a generalized non-specific objective such(as waste minimization. 7|of the
13 selected OPIs are derived using the EB approach.

ICI's Wastes and emissions are from manufacturing equipment overavhiich the company has direct or indirect
contrgl. For example, reported carbon dioxide emissions will be génerated by power stations owned |by ICI
and by power stations from which ICI imports electricity.

Objective:
To minimize waste

Related OPIs:

o total waste, in millions of tonnes, emitted to air, sent to landfill, or discharged to water
per year;

e mass of hazardous waste, in thousands of tonnes, sent to landfill per year;

e mass of non-hazardous waste} in thousands of tonnes, sent to landfill per year;

e mass of particulate, in thousands of tonnes, emitted to air per year;

e mass of non-processwaste (e.g., building rubble), in thousands of tonnes, sent to landfill
per year.
NOTE Wastes sent to landfill are contained and cannot be assessed by the EB

approach which deals specifically with unconfined releases into the environment.
Because(ity'assesses potential harm, EB cannot be used to establish the impact of
wastes.sent to landfill. This is because nothing should be sent to landfill unless it is safe
to de,'so. ICI will therefore continue to report wastes sent to landfill, categorized as those
considered hazardous and those considered non-hazardous.

The release of wastes and emissions to the environment are reported after treatment where I¢I has
contractual arrangements in place for the treatment of the waste streams  For example at the IC| Tlioxide
Huelva (Spain) facility an acidic solid waste, classified as hazardous when it leaves the site, is neutralized
into an inert waste at a nearby municipal treatment plant. This waste is reported as non-hazardous because
this is the state in which it is finally released for disposal.

Goal:
To improve energy efficiency per tonne of production by 10% of the 1995 level by the end of
the year 2000

Related OPI:
Energy used per tonne of production as a percentage of 1995 usage per tonne of production
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