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Preface

This document describes the principles and structure of Environmental
Effect Analysis (EEA). It has been produced jointly by HRM/Ritline, the
Kalmar Institute of Technology, IVF Link6ping and VI, the Association
of Swedish Engineering Industries. Its purpose is to co-ordinate and fa-
cilitate application and further development of the method.
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Introduction

Increasingly, present-day environmental work is
concentrating on allowing for the internal and
external environmental effects of a product right
from the product development stage, thus mini-
mising undesired environmental consequences in
the most effective manner. Environmental ef-
fect analysis is a qualitative method of assessing
the environmental impact of a product, and is
intended to be a tool to facilitate companies'
work with environmentally-considerate product
development.
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1. Content

This document describes the general structure, prin-
ciples, application and reporting of the environ-
mental effect analysis method. It does not describe
the various methods of evaluation that are available
and which, in some cases, should be customised to
suit particular specific company requirements.

2. Background

Environmental effect analysis was developed in the
middle of the 1990s in response to the need to find
a simpler and faster method of assessing environ-
mental impact than was provided by the available
methods at the time, e.g. life cycle assessment. Im-
portant requirements that any method had to meet
included a sound underlying pedagogical structure
and recognition of the needs of designers, in order
to facilitate implementation of the method and in-
crease its acceptance. At the same time, it had to be
suitable for use within environmental management
systems such as ISO14001 or EMAS
(ISO 14 000:1998, ISO 14 040:1998).

The FMEA methodology has achieved a strong
foothold in industry, and is used by many compa-
nies applying quality management systems to their
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product development in order to prevent quality
problems. FMEA - Failure Mode Effect Analysis -
is a method of systematically identifying the possi-
ble ways in which a design or process could fail,
together with their causes and resulting effects.
Environmental effect analysis was developed with
FMEA as a model.

One of the companies that was among those
starting development of a modified FMEA with an
environmental perspective at an early stage was
HRM/Ritline AB. Its ideas were presented to a
number of companies, including Volvo Car Corpo-
ration, which realised the potentials of using the
method of working in its product development ac-
tivities.

At the end of 1997, the Association of Swedish
Engineering Industries (VI), working through its
Recycling  Committee, commissioned IVF
Link&ping to produce a simple aid for environmen-
tally-considerate product development, based on
traditional FMEA methodology. This work was
carried out in conjunction with Volvo Wheel Load-
ers AB, and resulted in a method very similar to
that which had previously been developed (Mag-
nusson and Franzen: 1999).

During 1998-99, several companies showed an
interest in, took up, and started to use, the method.
In addition, within the framework of a project fi-
nanced by NUTEK, the Kalmar Institute of Tech-
nology has continued development of the method,
in conjunction with a number of commercial or-
ganisations.

The method has also been introduced interna-
tionally: the first time in conjunction with the Fifth
International Seminar of Life Cycle Design at the
Royal Institute of Technology in Stockholm on
19"-18" September 1998 (Nilsson, Lindahl and
Jensen: 1998).

3. Purpose and objectives

The purpose of environmental effect analysis is to
identify and assess significant potential environ-
mental impact by a product during an early stage of
development, in order to be able to consider the use
of alternative materials, processes etc. This pre-
vents or reduces the adverse environmental impact
of a product throughout its entire life cycle in a
simple and effective manner.

Environmental effect analysis uses available
skills, in conjunction with earlier experience, in



010806

order to reduce the environmental impact of prod-
ucts. It is important to emphasise that the main as-
pect of an environmental effect analysis is concen-
trated on analysing the performance in respect of
the environmental requirements applicable to the
product, and that the review work is an
across-the-board operation involving several de-
partments in a company.

An environmental effect analysis attempts to
identify the factors that can be regarded as particu-
larly important when working to reduce the envi-
ronmental impact of the product.

A further objective of the method is to act as a
pedagogic tool. All those involved learn to recog-
nise the environmental impacts that can arise, thus
automatically enhancing their general environ-
mental skills.

4. Method of working

Environmental effect analysis is a systematic proc-
ess that is carried out by a multi-functional group. It
consists of a number of activities that should be
coordinated with other elements of product devel-
opment work. The various activities — preparation,
environmental auditing, follow-up and reporting —
are plotted in the project plan prepared before the
project starts.

The preparatory work consists of collecting
relevant information concerning the product, its life
cycle and the environmental impact associated with
it. Of particular interest are present and expected
legislatory requirements, market requirements and
internal requirements (management documents,
internal environmental objectives), together with
information on the materials used in the product, its
manufacturing processes, how it is used and how it
should be disposed of and/or recycled. If life cycle
analyses have previously been performed, their
results can provide valuable input data for envi-
ronmental effect analysis. It is important to empha-
sise that all this data acquisition should be compre-
hensive, although not necessarily detailed to the
extent of exact quantified information.

Environmental impact assessment involves the
participants in the working party jointly filling in
the environmental effect analysis form. Impact as-
sessment is performed on the basis of the product's
entire life cycle, which can be divided into various
phases, such as Procurement - Manufacture - Use -
Disposal. The composition of the working party

Environmental Effect Analysis (EEA) - Principles and structure I

may vary, although it should include representa-
tives from design, production, marketing, purchas-
ing and project management. Impact assessment
work can be under the direction of somebody with
good environmental knowledge, and who is also
thoroughly familiar with the company's products
and product development. The results of the as-
sessment are in the form of identification of those
environmental impacts that are the most serious,
and for which appropriate countermeasures can be
suggested. Examples of such measures include the
use of different materials, manufacturing methods
or components, specifying environmentally-related
requirements that should be included in the per-
formance specification of the product/project, seek-
ing further information or investigating alternatives.

When the various measures have been applied,
it may be appropriate to perform a further environ-
mental impact assessment, in order to check that
the measures have given the intended positive re-
sults and effected an overall reduction of environ-
mental impact. This second assessment should be
performed by the same group that performed the
original assessment.

The final stage of the process is documentation.
This is important in being able to communicate the
results and to simplify the work of environmental
effect analysis for the next product development
project.

Environmental impact assessment should be
carried out at an early stage of the development
project in order to provide the best prospects of
influencing product development. Figure 1 is a dia-
grammatic representation of a product development
project, with the environmental impact assessment
being planned to follow the initial stage of deciding
on technical and environmental requirements, and
thus enabling the results of the assessment to influ-
ence the detailed technical performance specifica-
tion.

5. The form

A special form (Figure 3) is used when carrying out
an environmental effect analysis. It is an aid to en-
suring the systematic method of working that is one
of the main benefits of the environmental effect
analysis method.

The form is divided into four different parts: the
top of the form, the inventory section, the evalua-
tion section and the actions section (Figure 2).
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Figure 1. Diagram of a product development project, with environmental impact assessment being
planned ahead of the detailed determination of technical requirements.

Figure 2. A form consists of four sections: the
top of the form (1), the inventory section (2),
the evaluation section (3) and the actions sec-
tion (4).

The following is a brief description of the
various parts of the form, and how they should
be filled in.

5.1. The top of the form

The purpose of the top part of the form is to fa-
cilitate future identification of the environmental
impact assessment performed. Figure 3 shows a
typical example of the form: some companies
have special requirements, and it may therefore
be necessary to modify the various fields. As
shown in Figure 3, the fields are as follows:

= [tem name - name or identification of the pro-
duct.

= [tem number - of the product.

Drawing number - on the drawing used for
the environmental impact assessment.

Function - of the product.

Date - of the environmental impact assess-
ment.

Edition - sequence number of the environ-
mental impact assessment/follow-up.

Project - name etc. of the project.
Supplier - of the product.

Info - other information that may be relevant
for the product.

Follow-up date - of the environmental impact
assessment and of any measures recommen-
ded and confirmed.

Page number - as several EEA forms are of-
ten needed for an environmental impact as-
sessment.

Environmental effect analysis project leader -
the person in charge of the environmental im-
pact assessment work.

Environmental effect analysis team members
- others involved in the environmental impact
assessment.
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Figure 3. A typical example of a EEA form.
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5.2. The inventory section

The inventory section of the form consists of two
main column groups - Life Cycle and Environ-
mental Characteristics - which are in turn divided
into further columns as shown in Figure 4.

Inventory

Life-cycle Environmental Characteristics
No. | Life-cycle Phase Activity Environmental Aspect| Environmental Impact

Figure 4. The inventory part of the environ-
mental effect analysis form.

5.2.1.

No. - A sequence number for the respective activi-
ties, in order to facilitate identification.

Life cycle

Life cycle phase - This column indicates during
which life cycle phase the particular activity oc-
curs. Selection of these phases depends on the ex-
tent and limitations of the environmental impact
assessment. However, the commonest life cycle
phases are:

* Purchasing

= Manufacture
= Use

= Disposal

5.2.2. Environmental characteristics

Activity - An event or a stage at or during which
an environmental aspect arises. Examples of ac-
tivities include injection moulding, dismantling,
welding etc.

Environmental aspect - An environmental aspect
is a result from an activity which, in turn, is related
to the product. Environmental aspects are defined
as follows:

=  Consumption of resources, in the form of ener-
gy, materials, water or ground.

= Emissions to air, water or the ground.
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= Waste and waste products (hazardous waste
and other waste is defined in environmental le-
gislation).

= Miscellaneous, e.g. noise and vibration.

Environmental impact - External and/or internal
effects on the surroundings, caused by an envi-
ronmental aspect. Examples of environmental im-
pact include ozone depletion, the greenhouse ef-
fect, acidification etc.

5.3. Evaluation

Having filled the inventory part of the form, the
next step is to quantify the various points, for
which a number of methods are available. The
main principle of most of these methods is to
evaluate the environmental impact on the basis of
a number of parameters. Examples of such pa-
rameters include management documents, inter-
ested parties and extent of environmental impact
(see Figure 3), together with potential for im-
provement and potential for change. These pa-
rameters can then be graded on a scale from, for
example, 1-3, where 1 = a low value and 3 = a
high value. Summing the parameter rankings then
produces what is known as an environmental
priority number (EPN). Those environmental
aspects,  together  with  their  associated
environmental effects, that receive the highest
EPN should be given priority for improvement
measures. Three parameters are usually used.

This document does not describe any special
method, as more research into evaluation aspects is
required before any general recommendations can
be given.

5.4. The actions section

The activities that should (and can) be improved
can then be selected with the help of the parameter
values. The various columns are described below.

Recommended action - Starting from the given
evaluation, appropriate actions are decided upon as
needed in order to eliminate or reduce the envi-
ronmental impact.

Environmental effects - This column is used for
noting any new environmental effects to which the
recommended action might give rise.

Evaluation - A new evaluation (see Section 5.3,
Evaluation) is performed if necessary, in order to
ensure that the recommended action results in an
improvement.
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Notes - This column is for notes, references and
comments, e.g. reference to when a decision on an
appropriate action must be made, references to
documents or current investigations etc.

Responsible - Person or department within the
company responsible for ensuring that the actions
are carried out.

6. Reporting

An environmental effect analysis process must be
appropriately documented. One of the effects of
this is to ensure transparency of the process. A
report should include the following information:

= (Clear identification of the product for which
the environmental impact assessment was car-
ried out.

= Assumptions and limitations relating to the
product life cycle.

= Decisions on actions, names of those
responsible and information on required appli-
cation dates.

= Date for following up the environmental impact
assessment.

= The filled-in environmental effect analysis
forms.

7. Strategy for acceptance and
implementation

Companies wishing to apply the environmental
effect analysis method should consider how they
can most effectively introduce it to their organisa-
tions.

7.1. Environmental effect analysis - part
of ISO environmental work

Environmental effect analyses can benefit from
being integrated in, and controlled by, ISO 14001
or similar environmental quality management sys-
tems. However, before a company decides to im-
plement the method as a normal part of its work, it
should have completed one or more simpler pilot
projects in order to enable the method to be modi-
fied to suit its products and its particular require-
ments. These first analyses can best be applied to
existing products and, if possible, in conjunction
with improvement projects etc.

Environmental effect analysis work can benefit
from being linked to the company's general quality
work. However, companies should be aware that
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there can be a difference in knowledge of envi-
ronmental considerations in general and applica-
tion of the method in particular, when compared
with similar work as part of general quality meth-
ods.

7.2. Training and networks

An important factor in achieving continuity of
work with environmental effect analyses is to en-
sure that senior persons with more in-depth
knowledge of the method and of environmental
matters are appropriately trained. It is their respon-
sibility to take charge of the analysis meetings, to
fill in forms and to document the work. They can
also form networks with other environmental ef-
fect analysis leaders, in order to develop the
method and to bring new environmental knowl-
edge to projects. It is also an advantage if the
method is included in the basic environmental
training of designers. Managers and other deci-
sion-makers, too, should be trained in the method
and in its potentials, in order to ensure its accep-
tance.

7.3. Planning and performance of the
analyses

Good planning prior to an environmental effect
analysis is important for its acceptance. The analy-
sis leader should ensure that relevant technical
data is available prior to the meeting: it may be
necessary, for example, to interview technical spe-
cialists unable to attend the meeting itself, and to
circulate information to participants in advance.

The composition of the group to perform the
analysis should be such as to ensure both specialist
competence and a wide representation of various
functions within the company. However, it has
been found that the group should not consist of
more than about 6-8 persons, as there is otherwise
a risk of making the work too heavy-going and of
the group becoming mired in long discussions.

8. Definitions

The following definitions, most of which are inter-
pretations of corresponding terms in ISO 14000
documentation, apply for application of the
environmental effect analysis method.

Activity - An activity is an event or a stage of the
work at which an environmental aspect arises.

FMEA - Failure Mode and Effect Analysis. A
method of systematically identifying possible fail-
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ure modes in a design or process, together with
their causes and effects.

Life cycle - All the stages of a product, from the
initial obtaining of the raw materials or creation of
natural resources, through manufacture and use to
final disposal etc.

Life cycle phase - A stage in the life cycle of a
product.

Environmental aspect (environmental impact) -
An emission to air, water, ground etc., resulting
from an activity.

Environmental impact assessment - Part of the
environmental effect analysis process, with the
group meeting in order to analyse the life cycle
and associated environmental requirements of the
product.

Environmental effect - A change in the environ-
ment, either positive or negative, that is partly or
wholly caused by the activities and environmental
aspects of a product.

Product - A physical object, a service or a
combination thereof that generates one or more
defined functions.
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