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Phase A The Areas of Protection Debate

The Areas of Protection Debate: Phase A (pp 2-13)

Phase A relates to the 1st Draft of the Areas of Protection (mostly in December 2000)

| A1: David Pennington (5 December 2000)

Hel i as:

Thank you for the opportunity to comment on the draft manuscript "Review of Areas
of Protection within the Wrking Goup on LOA". As we had little time in Brussels
to discuss this in depth, with the possible exception of the diagram please find
bel ow ny comments related to the entire nanuscript.

1) It was uncl ear why car accidents should not be included in LCA particularly
when cases such as inpacts on wildlife fromaccidents were | ater suggested for
inclusion. | feel that this is really up to the practitioner/decision maker and is
a question of scope of the LCA. You note on page 2 that wildlife is part of the
natural environnent and therefore justify its inclusion. Based on this, and the
belief that humans are still part of the animal kingdomeven if they are often
separated out as a particular safeguard subject, | do not see why accidents

i nvol ving humans are not simlarly taken into account — if the scope denmands it.

2) Life support functions are part of other inpact categories that already exist,

| think in all cases (especially if man-nade environnents are included to account
for buildings, crops, ...). Associated measures can therefore be considered as

i mportant mdpoint neasures, with great uncertainties as to what happens after the
m dpoi nt (climate change and associ at ed endpoi nts being a good exanple). In
Brighton, there was good agreenent that avail able LC A approaches shoul d i ncl ude
both m dpoi nt and endpoi nt neasures, partly for this reason. These m dpoint
neasures are therefore linked to the |life support systens itegrity. This can be
noted but may not constitute a separate safeguard group, unless thedecision maker
decides that this is part of their goal

3) In the overview (section 4), under Natural Environment you inlcude biodiversity
but not other neasures of the welfare of species or ecosystens. Simlarly the

ot her categories do not include conprehensive lists. Accidents to humans
associated with the life cycle of a product, e.g. the increased use of transport,
coul d be and maybe shoul d bei ncl uded under human heal t h.

4) As nentioned in Brussels, | have conceptual problens with the diagram Firstly,
| do not believe that society (and societal values) should be at the centre of the
di agram — for many reasons. | believe that the environnent and the sub-category of

life support systems are at the centre, as everything is dependent on these. This
supports manysaf eguard subjects, such as the availability of resources, hunman
heal th, ecosystem health, the construction and nai ntenance of societies,
(Interesting to note the book in SETAC news that provides illustrations of

soci etal dependence on the environment and cases where this has gone very wong,
due to over exploitation, etc.). Note also, again, that many links are also

m ssing between the Iife support systenms and other safe-guard areas. Putting the
envi ronnent and the subcategory of |ifesupport systens at the centre will help

i ncl ude these links, anong ot her advantages.

Hope these coments help and | ook forward to the next proposals, possibly
separating the discussion of what is included in nmanmade environnments, etc., from
that of the inportance of m dpoint neasures and |ife support systens.

Davi d Penni ngt on
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‘ A2: Erwin Lindeijer (6 December 2000) Comments to Al

Thanks for your comments, David. | could not be in Brussels, but from previous meetings | reckon there was hardly any time to discuss
thoroughly the paper on Areas of Protection. | thus also do not know whether a conclusion was drawn. But here | give some reactions to
your comments.

1) It was unclear why car accidents should not be included in LCA particularly
when cases such as inpacts on wildlife fromaccidents were | ater suggested for
inclusion. | feel that this is really upto the practitioner/decision nmaker and is
a question of scope of the LCA. You note on page 2 that wildlife is part of the
natural environnent and therefore justify its inclusion. Based on this, and the
belief that humans are still part of the animal kingdomeven if they are often
separated out as a particular safeguard subject, | do not see why accidents

i nvol ving hunmans are not simlarly taken into account — if the scope denmands it.

Erwi n:

| guess the argunent used to exclude car accidents with humans is that these

i npacts do not go fromthe technosphere (intervention) via the environment to
humans. Akin exanples are mine field victinms and passive snoking victins. Probably
workers health inpacts would fall in this category too. If you would say that

t hese cause-effect chains do go via the environment, that would for ne inply a
very broad definition of the environnent. Not necessarily problematic, but the

i mplications of setting such broad system boundaries requires a consistent
inclusion of all these and sinilar exanples. For instance, including only car

acci dents, because a hidden goal of the study would be to show how irrel evant

envi ronnental inpacts in the narrow sense are, or to focus on car accidents as an
envi ronnental inpact while ignoring snmoking inpacts and workers inpacts as such
wi I | obviously give skewed results of your LCA

There are various | ayers of system boundaries which inply including nore or |ess
i npact categories in an LCA | suggest to define these system boundaries clearly,
and to be consistent in using one or the other. The amount of work to include all
t hese broad-sense environment issues consistently may beconme prohibitive, | fear
By the way, drought sufferings should for sinmlar reasons be included only in a
narrow system boundary setting when they are nodelled to be caused by an
interference of human interventions with the clinate.

Davi d:

2) Life support functions are part of other inpact categories that already exist.
Associ ated neasures can therefore be considered as inportant m dpoi nt neasures,
with great uncertainties as to what happens after the midpoint (clinmte change and
associ at ed endpoi nts being a good exanple). In Brighton, there was good agreenent
that avail able LCl A approaches shoul d include both m dpoint and endpoi nt neasures,
partly for this reason. These midpoint neasures are therefore linked to the life
support systens itegrity. This can be noted but may not constitute a separate

saf eguard group, unless the decision nmaker decides that this is part of their

goal .

Erwi n:

| do not agree with your fornulation that LSF are part of other IC They are not
an inpact category in ny termnology, at least. |Inpacts on different LSF may be
expressed as different 1Cs. And although I do not think that all these |IC exist
at present (soil quality, Al bedo effect, water flows etc.), nore inportant is that
our message is that taking care of these environmental LSF in itself is a

saf eguard subject. Indeed this overlaps with other SaSus, as m dpoint SaSus. In
interpretation this requires careful consideration, and in top-down approaches
this LSS will probably be ignored as a separate SaSu. However, both the inherent
uncertainties in environnental nodelling and del ayed possible inpacts lead to

saf eguarding politics on the level of this SaSu, as the Dutch governnment does. For
deci si on

nmaki ng, separate assessnent of the LSS is required. Excluding this SaSu on

bef orehand is thus not obvious and nore due to the history of LCA
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Davi d:

3) In the overview (section 4), under Natural Environnent you inlcude biodiversity
but not other nmeasures of the welfare of species or ecosystens. Sinmlarly the

ot her categories do not include conprehensive lists. Accidents to hunmans
associated with the life cycle of a product, e.g. the increased use of transport,
coul d be and maybe shoul d be i ncluded under hunman heal t h.

Erwi n:
| amsincerely interested to see what exanples you woul d give for other neasures
on speci es and ecosystem wel fare.

4) As nentioned in Brussels, | have conceptual problens with the diagram Firstly,
| do not believe that society (and societal values) should be at the centre of the
di agram — for nmany reasons. | believe that the environnent and the sub-category of

life support systenms are at the centre, as everything is dependent on these. This
supports many saf eguard subjects, such as the availability of resources, hunman
heal t h, ecosystem health, the construction and nmai ntenance of societies,
(Interesting to note the book in SETAC news that provides illustrations of

soci etal dependence on the environnment and cases where this has gone very w ong,
due to over exploitation, etc.). Note also, again, that many |links are also

m ssi ng between the Iife support systens and other safe-guard areas. Putting the
envi ronnent and the subcategory of life support systens at the centre will help

i ncl ude these |inks, anong ot her advantages.

Erw n:
Maki ng the environment as the background on which the society is placed was neant
to illustrate societies dependence on it. However, Helias and | will discuss this.
Davi d:

Hope these comments help and | ook forward to the next proposals, possibly
separating the discussion of what is included in manmade environnments, etc., from
that of the inportance of m dpoint nmeasures and |ife support systens.

Erwin - | agree fully with your |ast proposal

Erwi n Lindeijer

A3: Bo Weidema (7 December 2000)

Dear all,

| strongly agree with David that the exclusion of e.g. car accidents, involuntary
snoking, animal welfare etc. in LCAis not very well-founded. The argunent of what
is an environnmental effect and what is not is not very convincing, and if taken at
face value it is in conflict with the whole idea of the nice graph presently being
di scussed. Fundanentally, the world is divided in tw parts (as in the figure),
the (totality of the) product systens that we study, and the environnment. The
environnent is per definition (see also |1SO everything which is not included in
the systemthat we study. This inplies that every effect nust either be inside the
systemor part of the environnent. |If we exclude car accidents as an environnental
effect, we nust include it inside our system (as the processses involved at
hospital s, car repair shops etc.). Ignoring an effect can only be justified if it
is truly negligible. Thus, the discussion should focus on what effects we prefer
to nmodel within our systens (i.e. within society) and what effects we prefer to
nodel as external, i.e. environnental effects. One criteria for this division
coul d be (as suggested in ny poster at Brighton) the degree of know edge/certainty
of the effect chain. Oher criteria may possibly be derived fromthe consideration

re. safeguard subjects. Best w shes, Bo Wi dem
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| A4: David Pennington (7 December 2000)

A few further comments in reply and then | leave you with these thoughts for a while, including the call for another USEPA/SETAC/UNEP
workshop/working group on this crucial LCIA "taxonomy" question:

1) For indicators of ecosystemwelfare other than biodiversity, | suggest | ooking
at the vast eco-indicator literature (not to be confused with eco.ind.99!'). W are
also doing this. | note that PAF is not a neasure of biodiversity, for exanple,

but neasure of the nunber of species affected.

2) Just to stress again, an outcone of the Brighton workshop was to stress that
both m dpoi nt and endpoi nt neasures should be presented (the exact wordi ng can be
found in the workshop summary paper, published in the Int. J. of LCA Vol. 5 No 6
319-326 (2000)). This outcone was partly due to uncertainty issues and partly due
to the inmportance, in their own right, of these mdpoints (or LSSs in sone cases
such as gl obal warmni ng), anong other reasons. This outconme nmay be in support of
your argunents. (Sorry if | previously mxed term nol ogy of safeguard subjects and
i mpact categories!)

3)W are interested in the inpacts associated with supplying a (product) service,
taking into account all stages of its life cycle. These are not necessarily only

i mpacts on or via the natural environment, in the broad sense. Mst LCAs however
adopt this scope. Hence, for exanple, significant inpacts of increased vehicle
transport on wildlife and humans via accidents are comonly ignored. However,

note, inpacts on wildlife and human health are inpacts on the natural environment
and shoul d not be ignored give such a definition. As you state, we nmay be ignoring
the nmost inport affects these two safeguard subjects in sone LCAs — if these

i mpacts are nore significant than those of the associated transport em ssions.

In many cases we are limting the scope of the inpacts addressed and, hence,
distorting the true picture of the inpacts of one LCA conpared to another, for
practical reasons and/or reflecting a defined scope. | feel it is dangerous,
however, to just say that inpacts such as accidents to the natural environnent
shoul d not be included in the context of the LCA framework, although many LCAs
will continue to focus on only certain inpact categories defined in their scope.
note that accidents are usually nuch easier to account for, and nore certain,
using available statistics than inpacts associated with em ssions. It is not
therefore clear why this increases the challenge to LCA practitioners — maybe it
is better t ignore smaller inpacts of vehicle em ssions than to ignore the nore
easi |y addresse and inportant inpacts of accidents on human health, for exanple (?)
As for drought, snoking, etc., are these related directly to the product-service??
— this may be a very interesting research/ethical question (exploitation of the
devel opi ng world, etc.).

Concerning fears that we are increasing the scope of LCA beyond managable linmts,

shoul d we therefore exclude noise inpacts on humans and wildlife, etc., in the
general framework? | cannot see the difference, except in ternms of inportance,
bet ween noi se inpacts and accidents. | note that noise inpacts are already

accepted by many as a potential "candidate inpact category" for the LOA

f ramewor k.

4) Thanks for reconsidering that human society is at the centre of everything and
that the environment is only in the background (in the diagram).

Anyway, hope this all helps. It was not possible in Brussels to have an indepth

di scussion of this topic, with the exclusion of a chance to raise of few issues
related to the category interaction diagram | have heard a strong call from many
for a "taxonony" or structure to how inpact categories are included in an LCI A and
how t hey are selected. Sonme critics have very strongly refered to LCl As as ad- hoc
and, hence, non-scientific. Your efforts could be a step in the direction of
addressing such criticisns. | would suggest that this is a perfect topic for a
future LCl A workshop such as the series by Jane Bare et al. (US EPA, UNEP, CM) -
to devlop structured framework for inpacts associated with a product-service (with
subsections to identify the overall framework; on inpacts to the natura

envi ronnent via vehicul ar accidents and noise; on inpacts indirectly via
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exploitation of devel oping nations; on inpacts indirectly via work injuries,

smoki ng, drinking, stress, ....).

Hope this all helps with the thinking process and | ook forward to seeing future
draft paper, as well as the idea of attending an associ ated workshop to address
this topic.

Davi d

P.S. I also think that this should be the focus of a SETAC/UNEP working group and that issues related to developing countries such as the
indirect impacts of services via famine and droughts may be of great/direct interest to UNEP.

Ab5: David Pennington (8 December 2000)

Based on the | SO definition and some insights fromdivier, | now foll ow better
why the environment is considered a "background" in LCA and why it is therefore
represented in this way in the current diagram M perspective continues to be
that the environment is what we are trying to ultimately protect, the ultimte

saf eguard subject. Humans are part of the living environment, as part of the

ani mal ki ngdom This causes sone conplication if the environment is considered to
be the background, as humans are therefore also part of the background. Perhaps
this is not what was neant but this is a source of confusion and a strange
definition, | feel, for the environment that supports us and that should be very
much the focus. It appears that there is a different perspective in life cycle
assessnent when considering inputs and outputs across a life cycle boundary — the
envi ronnent then becones the surroundings to the nodel ed system boundary; until we
start to nodel parts of the environment, splitting it across this artifica
boundary — hence our problem what environmental atributes are inside and what are

outside. Athough I do not answer this question, | therefore question the
concept/1 SO definition that the "environnment" can be defined sinply as the
"background" — this nmay be one of the inplications fromlooking at just the

technosphere in LCA and al so one definition in the dictionary, but it is not so
appl i cabl e when we address LC A

For LCIA | feel that the environnent is the starting point for defining what we
are trying to protect. Hence, the environment is the centre or the top of the

di agram (or hierarchy). The environment then consists of many attributes,
including the living environnent. The |iving environnent includes the aninal

ki ngdom anong ot hers and for which a taxonony exists in nost biology texts. W
have then sel ected sonme species such as humans as key safeguard subjects.

Overl apping or inputting into this classification structure, we then have insults
to the environnent. These insults can affect nmany elenents at different |evels.
For exanpl e, global warm ng may cause changes in oceanic cycles that are essentia
to support the entire living environnent (life support systens class?), with

i ndi rect consequences down the hierarchy on human health, etc. Qher inpacts may
be nore localised at |ower |levels of the environnental hierarchy, such as

t oxi col ogi cal affects directly influencing human health. Fromthis starting point
of an environnental hierarchy, we can then begin to see where and what

ant hr opogeni ¢ changes will influence — there significance is partly dependent on
their height in the hierarchy. @ obal warmng (or climate change!) can be seen to
i nfluence the hierarchy near the top, with a lot of potentially serious
consequences but al so with huge uncertainty.

Toxi col ogi cal inpacts may only affect certain species in the living environnent
further down the hierarchy.

Just some nore thoughts to add to the overall discussion. This idea maybe starts
to provide an idea for the structure of the environnent and the associ at ed
safeguard attributes. | amnot sure that the insults on these attributes can be so
easily classified, as they are al nost random attacks on the hierarchy at different
| evel s.

Again, | look forward to reading the future position paper on coming up with an overall structure for safeguard subjects and impact
categories, as well as the possibility of attending an associated workshop with experts from the many associated scientific domains.

Davi d
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A6: Patrick Hofstetter (11 December 2000)

Dear David (and Bo, Erwin, Helias, silent readers):

Congratul ations to Helias and Erwin to produce this discussion paper and to David
toinitiate this e-mail discussion. David, you asked ne for a reaction on the

i ssues. | guess you do so because | was (probably next to Ruedi Miell er-Wnk) the
only one who questioned the WA-2 proposal in Udo de Haes et al. 1999 (see
Hof stetter 1999). | include at the end of ny reaction a nunber of references that

dealt with these questions. Those are to a large share references in the
literature that deals with danmage-oriented approaches because those approaches
force us to be explicit on sone of the addressed questions. Instead of trying to
repeat nyself or repeat findings of others | will react here on three major
poi nt s:

1. The distinction between intrinsic AoP and operational AoP
2. Rational for including pathways
3. My reaction on the LSS proposa

ad 1):

Part of the discussion of the proposal (and ny reactions in Hofstetter 1999 on Udo
de Haes et al. 1999) is sidetracked by two very different issues:

The identification of AoP versus the question whether all types and causes of
(adverse) changes to these AoP shall be included in LCA. The AoP di scussion nakes
inny viewonly sense if they are understood in the way we use the term'safeguard
subject (SaSu)'. SaSu are used to specify what is considered to have intrinsic
values within the fuzzy thing 'environment' and all ow justifying why only changes
to these SaSu need to be assessed.

As Beltrani (1997) points out and Hofstetter 1996 illustrates, (a) whether we
assign intrinsic values to a subject or not depends on our world-view and (b) for
pragmatic/feasibility reasons we may choose assessing changes to a SaSu that has
no intrinsic values but stands in a close relation to a SaSu with intrinsic val ue
but wi thout quantified cause-effect relationship. Because of (a) it would be
surprising if we agree on the SaSu and because the question of feasibility is
again a matter of world views, we nmay al so di sagree on that (Exanples: The Risk
Trade- O f Analysis of the Harvard Center of R sk Analysis (see articles by Hammitt
et al. and Gray et al. In the 1999 and 2000 issues of Risk Analysis) targets on
human health inpacts assunming that all relevant indirect inpacts nediated by the
envi ronnent can be nodeled to this endpoint. Ruedi Mieller-Wnk suggested in an
earlier approach to directly assess the consequences of resource depletion on
human health.). Wth respect to the proposal this nmeans that Helias and Erwi n need
to be explicit on which AoP have intrinsic values and which are added because they
do not believe that quantitative nodeling is possible to a upper level. Once this
is explicitly made, it is inmportant to be precise on what is excluded in the
"Qperational AoP' because they are included directly in the "Intrinsic AoP"
Personally, | think that we should not assume that we will find agreenment on such
a structure. However, there may well be a subgroup of researchers that can cone up
with a consistent proposal they agree on

ad 2):

Davi d asks why acci dents have been excl uded, Bo agrees with David' s concerns and
Erwin is of course right in warning that we need to limt LCA to stay feasible.
tend to agree with David and argue that once the AoP are agreed on no i npact

pat hways can be excl uded per se. To do so we need to know (a) the specific

deci sion at hand and (b) the other decision support systens used conplinentary to
LCA. (a) is inmportant because it will help us to deci de what can be assuned to
stay constant and what wi |l change when the decision is made (when does ceteris
pari bus apply?). (b) allows us to exclude pat hways because they are assessed in
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other tools. The main effects of traffic accidents are human fatalities and
injuries (but also vehicle repair/replacenent, running emergency services and
hospitals, infrastructure that should prevent accidents?). Fatalities and injuries
are adverse changes to human health and therefore in principal to be accounted
for. If | assess life cycle environnmental inpacts of different nmodes of transport
for a weekend city escape (train, car, plane), then the potential travel er may not
want to include her personal accidental risk in the human health inpact caused by
the different nodes of transport but nmay want to get this information on persona
risk as a separate piece of information. A though this rational supports the
exclusion of this direct accidental inpacts there are other traffic accidents that
woul d be included because of indirect transport requirenments and the induced

i n/decrease in accidents due to the change in nunber of vehicles using the
infrastructure. However, if | assess products that require different amounts or
nodes of transport then the accidental risk of each individual involved may be
part of the analysis. | use "may" because one can al so ask about the environnenta
i npacts of products to non-conpensated individuals. Many econom sts woul d argue
that truck drivers but also factory workers in high-risk occupations are already
conpensated for their increased risk. Therefore, this would not be considered as

an externality.

| hope that these exanples illustrate that we need to know nore to decide on the

i n/ exclusi on of accidents — and that worker's accidents, injuries or illnesses are
di fferent from non-conpensated individuals and should therefore not sinply be
added to effects of non-conpensated individuals. Wile the discussion on hand of
accidents or occupational health is conparably easy it gets really nessy when
damages to man-made environnent need to be assessed. The reason is that we do not
only need to decide whether this information will already be provi ded by
conplinentary tools and whether they are externalities or not but al so whether
they are actually pathways that will affect the other AoP with intrinsic value or
not .

ad 3):

| like the LSS idea. It is indeed likely that not only the operational pathways to
the AoP with intrinsic values (human health, natural environnent) but also the
ones to the AoP with operational value (natural resources, nman-nade environnent)
represent only a small share of the actually existing pathways. Decision makers
with a nmore holistic understandi ng of know edge, tendency to risk-aversion and
preventive nmanagi ng styles may like to also consider information that may be used
as proxies for such pathways that cannot be npdel ed. For nme, the proposal to add a
LSS attenpts therefore the sane as "ny" proxy for unknown damages (Hofstetter
1998). Typically, such proxies consider information early in the cause effect
chain like fate and exposure characteristics. The challenge is not only to have a
convincing rational for the selection of these proxy characteristics but even nore
that there may be no rational to conbine different properties. If the LSS indeed
consists out of all mentioned indicators then we may not find a convincing way to
conbi ne those to one proxy indicator. This neans that we do not know the "exchange
rates" between these indicators and can only support decisions in cases of

dom nated solutions. If the LSS is added, | suggest limting its scope to consider
one i nherent property only.

| hope that some of ny comments are a micro-step into understanding better how our
framng for LCA mght look like. | amglad to see that the WA-2 shows finally

t he openness we need to address these essential questions. | also think that

Davi d's proposal to nake this discussion a priority for an internationa

di scussion is a good one. If we do so, we nmay either need to nake sure that a
coupl e of colleagues do a |ot of preparation work to present nore consistent

proposals or that the event will be a true workshop

Thanks to all those who are still with me

Patri ck
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A7: Bengt Steen (12 December 2000)

Dear all,

A few comments fromone of the so far silent readers, who has followed an

i nteresting discussion where many rel evant questions have been brought up. | agree
in particular with Patricks contribution. | would like to el aborate on sonme of the

points there and add sone new

1. Safeguard Subjects or AoP:.s are used in Sweden and | think also in other OECD
countries in order to describe general and long termgoals for the environment.

As such they are really expressing societal concerns.

2. | prefer the term' Safeguard Subject' before AoP. This is because it is easier
to nane, define and conceptualise a subject than an area. The area is defined
by its system borders, which are conplicated to describe

3. | think of Safeguard Subjects or AoP.s as strategic defence |ines. Sonetinmes
You chose to separately safeguard sonmething that is a bit early in a cause-
ef fect chain, just because you do not know how it is going to influence you
even if it is likely to be covered by another safeguard subject, e.g. as for
bi odi versity and natural resources.

4, The primary 'function' of Safeguard Subjects or AoP:.s is to help to structure
our thinking. They can be used as a kind of checklist when we sel ect inpact
categories and indicators. It is not a big issue if they overlap and we
di scover the sane inpact category or category indicator twice. It is a big
issue if we mss sonme essential environnental effect.

5. When selecting indicators at the endpoint |evel, Safeguard Subjects or AoP:s
have a nore sinple relation to inpact indicators than when being at the
m dpoi nt or starting level. At endpoint |evel they may be used as 'superior
i npact categories'. At midpoint or starting level, there is a need to identify
pat hways and mechani sns

6. Sonme of our problenms of finding a |ogical structure are caused by the |ack of
an identified application. If you want to be able to descri be "everything that
may be of interest" you will have to live with a certain |ack of focus and
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order. One such lack of order that nmake nme concerned is that WA-2 does not
seemto organise its selection of indicators according to whether it is in the
begi nning, md point or endpoint level. Now we find indicators at all levels

m xed. Sone are at the intervention level, e.g. land use inpacts, noise inpacts
and car accidents, sonme are at the midpoint level, e.g. GAP and sone are at the

endpoint |evel |ike human toxicity. This becones a problemwhen the results are
going to evaluated, e.g. by weighting. | would suggest organising themin
separate groups. To cover car accidents at midpoint |evel | suggest classifying
t hem as physical inpacts.

7. | have sonme problemw th the conceptual nodel given in the paper by Erwin and

Helias. What is it going to be used for? Does it describe infornmation
structure, processes or systens? It does not use any of the established nodel
| anguages, why it needs sone explanatory text in the article.

Finally | have some direct comments on the text in the paper by Helias and Erw n.
They are attached as comments and suggested editorial changes using the review

tool in word
With best regards,

Bengt Steen

A8: Willie Owens (12 December 2000)

Bengt's remarks — like the concept of the 'safeguard subject' are strategically

pl aced — | concur that these are to set in nmotion our thinking — here's what we
woul d conceptually like to protect — now, how does one do that? Wat should follow
is 1) the 'rationale' that constructs a list of options, 2) an analysis of how

t hese options work (including what they require of the inventory so that we have a
practical idea of what kind of information we will get for what degree of effort)
and 3) 'justification' for selecting and using one of these — and by having cl ear
thi nking and putting it on paper — we al so provi de transparency.

And a word of warning — apol ogi ze in advance for ny usual bluntness — the tendency
to continually create new terns and definitions — while fun — al so causes a great
deal of confusion in the external world and causes doubts to be rai sed about the
val ue of what the practioners (who seemto appears to be riding a 'merry go round
of terns) have to offer

Wlilie

A9: Ruedi Muller-Wenk (14 December 2000)

Dear col | eagues,

Pl ease allow me to add sone additional thoughts to the original proposal
Erwi n/ Hel i as and your various reactions to it:

A. Life-Support Functions: Md-points or additional Areas of Protection AoP ?

In (Udo de Haes et al. 1999, Int. J. LCA 4 (2) 66-74 and (4) 167-174, section 2.2
and fig 4), life-support functions are apparently located at nmid-point level. The

reasons given by Erwin to change this now are not convi nci ng:

H gh uncertainty and long tinme constants exist also on other cause-danmage
Iinks, and uncertainty varies with know edge

Soci ety's concerns can be heard with respect to many mdpoints thus being no
argument for creating a new AoP

Nat ural Environnent is surely nore heterogeneous than Hunman Health, but this
does not di sappear with the new AoP.
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On the other hand, there is a good argunent to keep itens |ike clinmate system at
m dpoi nt level: This rem nds us that we nmust continue to i nprove our know edge on
t he danmages caused by changed tenperatures and rainfalls. Tenperature increase as
such is not a damage, but the consequences of tenperature increase on human life,
non- human |ife and ot her objects nmay be damages — and perhaps benefits in certain
cases.

I n consequence, | SUGGEST to keep Live-Support Functions at mtpoint |evel as
bef or e.

B. Natural Resources: Depletion and Conpetition

If aliving or non-living elenent of nature is limted in supply but valuable as
an input to certain civilisation processes, this leads to a |long-term (depl etion)
and an short-term (conpetition) distribution problem

In contrary to what Erwin wites, deposit resources cannot only be depl eted, but
there is ALSO conpetition for them If we try to include both in LCA we cone into
troubl es. Lets consider the LCA-case of exploring and bringing to production 50
new oi |l fields increasing the yearly global oil production by 30% This will be a
benefit froma conpetition point of view the producers bring nore oil on the
market, the price per barrel will go down, and the consuners can buy and burn nore
oil. Froma depletion point of view, this will be a danage, because the endownent
of earth with fossil oil will decrease faster

But do we really want to include both aspects in a LCA ? Until now, Consuner
Wealth is not nentioned under the Areas of Protection. If the object of an LCA

study leads to the benefit of decreased conpetition for oil, this mdpoint has no
relationship at all to any of the given Areas of Protection. In contrary to the
case of climate change where we have still unsufficient know edge but know t hat

AoP Human Health is at stake, the cause-inpact line fromoil extraction to
i ncrease of conpetition has no continuation AT ALL to the Areas of Protection

I n consequence, | SUGGEST not to include the aspect of increasing/decreasing
conpetition into the cause-inpact chains originating fromresource extraction
I ncrease of conpetition for resources is an inportant issue — but it will be
consi dered by decision nakers as one of the aspects outside of LCA results.

C. Wiat is an Environnental Process?

The notion of Environnental Process is inportant, because Erwin nentions that —
damages to AoP Mannmade Environnent should only be included in LCA if environnental
processes are involved — even danages to other AoP should only be included if

envi ronnental processes involved (see victimof car accident!).

It is therefore useful to find a clear answer to the question: What is an

envi ronnental process (or nechani sn)? Bo has given such an answer, but
practitioners mght possibly consider it as not very hel pful

If we include not only emission inpacts, but also inpacts fromextraction and from
| and use, defining an Environmental Process becones rather tricky. |I therefore
SUGGEST to start nodestly with a positive list (Cases of Environmental Processes)
and a negative list (NOT cases of Environmental Processes), and | begin the 2
lists as follows:

Cases of Environnental Processes:

Transfer of material s/energy enmissions froma factory or vehicle to the outside
of its systemborderlines and to a receptor, this excluding products sold into
a market .

Rermoval of ores fromnature into the system borderlines of a mning conpany —
El i m nation of weeds on a land plot by nechanical or chenical treatnent done by
the l[and user

NOT cases of Environnental Processes:

Exhaust gas of a car penetrating into the passenger roomthereby killing the
car driver
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— Transfer of goods or wastes fromthe control of one owner to the control of a
next owner

Spont aneous reforestation of an abandoned | and plot (not an environnental
process in our sense!)

D. AoP Manmade Environnent

The trouble with AoP Manmade Environment is that it might be inpossible to define
the condition ("include damage only if caused by environmental process") in such a
way that the damages/benefits to Manmade Environnment will be restricted in the
sense of (Udo de Haes et al. 1999, loc. cit.). | give sonme practical exanples to
show how AoP Manmade Environment coul d begin to dominate the LCA

LCA of herbicide use in a cornfied: Benefit to crops (AoP Manm Env.) may
out wei gh darmage to wild plants (AoP Nat.Env.)

LCA of a river dam Benefit to buildings downside the river may outwei gh danage
to aquatic ecosystens

LCA of river re-naturalisation: Benefit to natural environment nmay be
out wei ghed by | oss of productive |and

LCA on shooting wild sows: Benefit to cornfields may outwei gh danage to species
diversity

LCA on re-introducing wol f: Benefits to species diversity may be outwei ghed by
danmage to sheep herds

In my opinion, LCAis not an instrunment for the conparison of danages/benefits to
nature with damages/ benefits in the econom cal system The decision maker will
find the necessary informati on on econom ¢ aspects outside of the LCA

As | ong as nobody supplies practicable proposals for adequate limtation in LCA of
damages/ benefits to AoP Mannmade Environnent, | SUGGEST to freeze-in this Area of

Pr ot ecti on.

Kind regards and my best wishes for the continued growth of your privately owned part of AoP Manmade Environment,

Ruedi

A10: Erwin Lindeijer, Answer to A9 (14 December 2000)

Thank you, Ruedi, for another very constructive contribution to this discussion. If | may reply:

Ruedi . Muel | er - Wenk wr ot e:

A. Life-Support Functions: Md-points or additional Areas of Protection AoP ?
| SUGGEST to keep Live-Support Functions at mitpoint [evel as before.

Erwin Ad AA- W agree with this, as can be seen fromthe |ast version of our paper
d.d. this decenber.

B. Natural Resources: Depletion and Conpetition

| SUGGEST not to include the aspect of increasing/decreasing conpetition into the
cause-i npact chains originating fromresource extraction. Increase of conpetition
for resources is an inportant issue — but it will be considered by decision nakers
as one of the aspects outside of LCA results.

Erwin Ad B: This inplies |eaving out conpetition inpacts fromLCA' s, parallel to
| eavi ng out the man-nade environnent (according to Ruedi both part of econony).
Al so according to the decenber version of our paper, we suggest to (try to) keep
the distinction between econony and the environnment clear. | suggest to do so by
postul ati ng possi bl e consi stent CONTOURS of system boundaries according to

di fferent perspectives (like strong or weak sustainability for instance).

C. Wiat is an Environnental Process?
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If we include not only em ssion inpacts, but also inpacts fromextraction and from
| and use, defining an Environmental Process becones rather tricky. | therefore
SUGGEST to start nodestly with a positive list (Cases of Environmental Processes)
and a negative list (NOT cases of Environmental Processes), and | begin the 2
lists as foll ows:

Cases of Environnental Processes:

Transfer of material s/energy enmissions froma factory or vehicle to the outside
of its systemborderlines and to a receptor, this excluding products sold into
a market .

Renmoval of ores fromnature into the systemborderlines of a mning conpany —
El i m nation of weeds on a land plot by nechanical or chem cal treatnent done by
the [ and user

NOT cases of Environnental Processes:

Exhaust gas of a car penetrating into the passenger roomthereby killing the
car driver

Transfer of goods or wastes fromthe control of one owner to the control of a
next owner

Spont aneous reforestation of an abandoned | and pl ot (not an environnenta
process in our sense!)

Erwin Ad C As the suggested criterium'including environmental processes' does
not seemvery strong, the above list nmay not be val uable for defining system
boundaries. | agree with Patrick that this nay not work. | suggest to try to
structure the possible consistent system boundary settings between environnment and
econony according to the abovenenti oned system contours proposal. Especially the
nore difficult border exanples will help to show clusters of 'just within' versus
"just without' the econony matching these different contours.

D. AoP Mannade Environnent

In my opinion, LCAis not an instrunment for the conparison of danages/benefits to
nature with damages/ benefits in the econom cal system The decision maker will
find the necessary informati on on econom c aspects outside of the LCA As long as
nobody supplies practicable proposals for adequate limtation in LCA of

danmages/ benefits to AoP Manmade Environnent, | SUGGEST to freeze-in this Area of
Prot ecti on.

Erwin Ad. Do As | fear from previous di scussions that discussions about what to
in- vs exclude in LCA can not be solved easily. A step foreward m ght be to not
sinply freeze in the Man-nade environnent, but include it in a clear discussion
about system boundaries, maybe according to the suggestion above about system
boundary contours? This will cost us quite some effort, I'mafraid. Either we find
sone funding for it, or someone knows soneone el se who can put sone time in this
next few nonths, or even years. Any suggestions?

Erwi n
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The Areas of Protection Debate: Phase B (pp 14-22)

Phase B relates to the 2nd Draft of the Areas of Protection (mostly in January 2001)

B1: Erwin Lindeijer & Helias Udo de Haes (22 December 2000)

Dear active nenbers of the SETAC W A,

Apparently our previous draft has opened an interesting discussion area. Many
reacti ons were already given. W have included themall as far as we agreed to do
so. Now we have a new draft, and have included 13 questions for you! Not that we
want to performa panel weighting, but we would |ike to get as much constructive
reactions, and get themin a structured nmanner, so we can try to deal with them
for a chapter in the forthcom ng WA docunent, and nmaybe a paper in Madrid. So we
invite you cordially to give this docunent a thought over Christnas, New Years eve
or during other holiday events, and react according to the question nunbers. W
will draw up a new draft again by half of januari or so.

All the best for you coming year!

Erwin Lindeijer & Helias Udo de Haes

B2: Bo Weidema (26 December 2000)

Dear Erwi n and Heli as,

Thank you for including ny e-nails and drawi ng as annex to your last draft. For a
better understanding, | think it is useful to nmention that (although |I have

mai nt ai ned your word "society" in the small mddle circle) ny drawi ng and
argunmentation is based on the concept of the systemas being "technosphere" (i.e.
option 2 in your listing), while your argunentation rests on the idea of "society"
as the system (option 3 in your listing). To regard hunman society as the system

| eads to endl ess probl ens and unneccesary arbitrariness as you al ready point out
in your owmn text. Thus, | agree with Roland's argunent in principle, and contrary
to what you seemto think, this is also in accordance with the |SO definition of
envi ronnent as everything outside the organisation studied (in this case the
product systen). Thus, in principle, the effects of the studied product system on
ot her product systens are of concern in an LCA as a systens anal ysis. However, we
usual ly deal with this as part of the inventory, sinply by including the effects
on other product systens into the inventory (by system expansion). Thus, fromthe
poi nt of view of inpact assessnment, effects w thin technosphere are neutralised,
and we can vi ew technosphere as one unity that inpacts on its environnent (which
is option 2: technosphere is the system). Al so froman outsiders point of view
this is easy to conprehend: what we seek to do with LCAis to record and assess
the externalities of the product system both those externalities which are within
soci ety and those which are in nature.

Best wishes for the new year

Bo Wei dema
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‘ B3: Patrick Hofstetter (26 December 2000)

Dear Erwin and Heli as,

First, | wanted to thank you for the holiday greetings .... M/ holidays have been
short (like Bo's) and in ny case, it neans that did not have tinme to think about
all questions. Therefore, | send you here ny inconplete reactions. Unfortunately,

I will start with an observation that does not easily fit into your question
structure and is even sonmewhat fundanental

Systenms anal ysis versus deci sion support:

| think that much of the paper's discussion is relevant in terns of systens
analysis (SA) but not necessarily when we speak about a deci sion support tool (
also interpret Edgar's reaction in this way). Systens analysis is very inportant
to understand better how a system works, which paraneters are rel ated and whet her
there are causalities etc. In SA it may be inportant to agree on physically
neasur ed versus nonetary neasured danage. It is also inmportant to define upfront
whi ch processes are included and how bi g the black boxes shall be. Al this can be
deci ded by the anal yst. Al though there can be nuch said about the need for this
type of systens analysis | believe that; type of LCA should support decisions on a
product |evel. Therefore, decision nmakers and context deci de on nmany i ssues you
address in your paper.

Sone exanpl es:

Whet her hunman health al one or together with other safeguard subjects is considered
to have intrinsic values is not sonething we can know. As Beltrani pointed out,
there are different fundanmental ly different points of view that can be taken

(ant hropocentric, ecocentric...). The decision context will also answer sone of
the question regarding the in/exclusion of certain causal relationships. If indoor
air quality (or accidents or crop danage) is already captured by a separate

anal ysis (using a nore specialized tool) then LCA may not include this aspect
again for efficiency reasons. For the sanme reason it may include these aspects if
no other tools are used to consider them Does this nean that Patrick wants to
avoi d further discussions by saying it depends? | guess no. | guess that | would
like to avoid that the LCAis tailored in a way that allows only one path of
future devel opments and creates inner and outer circles. In the past, we used the
phrase LCA sensu stricto to indicate that there are other types of LCA than what
we work on. However, some col |l eagues nentioned that these Latin words suggest
again the idea of "real" LCA versus "woul d-l1ike" LCA and even if this wasn't our
intend | have to admit that the addition "sensu stricto" does not really specify
anyt hing about the type of LCA | think that Galt Huppes thought nore recently
about the fact that we are about to create a multitude of LCA and started to
create nanmes for them Although | hate the idea to take the econom sts as a nodel
I think that they indeed succeeded to use different nanmes for their different
nodel s dependi ng on whi ch changes are consi dered and whi ch not.

Wiile this proposal helps a | ot when we deal with indoor, workplace, frequent
accidents, rare accidents etc. it may not | ook very promsing for the WA-2 when
we have to deci de about whi ch saf eguard subjects should be included or not and
whet her they have intrinsic or just functional val ues.

Who gives a first shot in suggesting which types of LCA the WA-2 shoul d
differentiate and on which the group should work? Some reactions on the questions:

1. Froma nmodeling point of viewl mght want to use this termon the |evel of the
"ends", i.e., the level where changes are considered to affect the ends (safeguard
subj ects). This level can but does not need to be physical in nature.

2. Again froma nodeling point of view (and | always refer to the decision support
node) | prefer safeguard subjects because this may inply a nore stringent
definition, is honest in its value-laden nature and inplies the trade-ability that

Gate to EHS: Global LCA Village, March 2002 15



Phase B The Areas of Protection Debate

we inplicitly assume in LCA (fewer danages to ecosystens nay conpensate for
i ncreased heal th danages).

3. | guess that this may be to narrow (see sonme suggestions for allocation and
suggesti ons on system boundary definitions by Rolf Frischknechts thesis).

4., In "ny" systems world | used techno-, eco-, and val uesphere.

Humans health is then part of the ecosphere and humans as observers in the

val uesphere.

5-7. see general coment

8. (and text before questions). O course, | agree with proposition 8 but | do not
believe in (or understand) your statenent that you would keep AoPs with only
functional value even with perfect know edge. If you would be able to predict al
effects of changes in the product systemon the AoPs with intrinsic values then
you should do it to efficiently support decisions. In such a case you would be
able to predict all consequences of reducing soil fertility or using highly
concentrated resources. So, why should you bother about then? To avoi d doubl e
counts you even would need to stop your nodeling at the functional value |evel and
di sregard the additional information you have.

9/10. In general, yes, however, this nmay be just for one type of LCA

I know that some of these comments will send us on a longer journey then what you
i ntended. However, parts of the work to be done will help to strengthen the whole
framework of LCA, the possibility to communicate it within the science world and
nost inmportant, to hel p decision nakers to order the LCA they need or want to use.
| hope some of you are ready for this journey!

Best regards
Patri ck

PS: Erwin, could you please keep track of all reactions you already got and will get and store them in a file? | think this may be valuable in
case that somebody intends to put more work into these issues or wants to organize a workshop.

B4: Jane Bare (2 January 2001)

Erwin and Heli as,

| have enjoyed being a silent reader for a while. | applaud you for initiating the
di scussion. | find nyself being very much in agreenent with Patrick on nany issues
in his attached letter, especially the fact that the overall framework was based
on a systens anal ysis approach as opposed to a decision support framework. | agree
with Patrick, Edgar, and others who recogni ze the val ue | aden deci si ons being
incorporated into each and every study decision, and | believe it is obvious how
many of the issues that are being discussed here are value-laden. As a few

exanpl es,

1) W seemto be voting here on not only preferred term nol ogy, but al so what
i npact categories should be "in" or "out" (e.g., accidents, other human life
i ssues?).

2) W are al so voting on whether or not we should include the benefici al
i mpacts that may be recorded within an LCA's inventory. | predict it will be

extrenmely difficult to keep the "val ue" portion separated fromthe "science"
portion in the upcom ng SETAC- UNEP initiative neetings.

In the discussions on section 2, there seened to be an obvious bias that LCA only
shoul d i nclude "environmental problens,"” which was defined to include human
heal t h, but exclude car accidents because they do not involve environnental
processes. This did not seemto follow logically to me. If an LCA showed that
significant nunbers of trees or wildlife were slaughtered in a "mechanica
process" such as | ogging or accidents, wouldn't this be included? | consider it
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excessively "eco-centric" to count dead trees and ani mal s but not dead peopl e.

But again, if the goal is to produce an LCA that is "devoid of", or appropriately
represents, various val ue choices, then one nust allow the count to continue in
bot h ways.

I, nyself, like the idea of providing the nost conprehensive list of all the
possi bl e i nmpact categories, and/or endpoints to ensure that study conm ssioners
are aware of the decisions nade in these early choices. This "conprehensive list"
is sonething a few of us here hope to work on within the next year, let me know if
anyone has suggested reference materials to support such research

Reactions to specific questions:
ad 5) | do not agree that we shoul d exclude selected LCA i npacts such as car

accidents. As | stated above, | do believe these are val ue choi ces and not
scientific facts to be determned by a scientific body voting on the issue.
ad 8 On the discussion of intrinsic vs. functional values....| find this to be a

very vague and confusing differentiation which didn't clarify anything for ne,
since | can see both intrinsic and functional value in many things in ny
per specti ve.

ad 9) Yes, it appears obvious to ne that if one is to be creditted for doing
danmage, one should also receive credit for doing good. One U S. conpany invol ved
in Sustainability Metrics work has asked me before if they could receive credit
within an LCIA for an area that they turned into a wildlife preserve. If the goa
of L As are "to support good behavior" then | believe that they should. But this
brings us to an even bigger question: Wiat is the goal of LOA? O is there one
single unified goal ? W have many questions that still need to be expl ored.

Again, thanks for initiating the discussions,

Jane

B5: Gjalt Huppes (4 January 2001)

Dear Helias and Erwin, and you all in the WA group,

Sore remarks to your WA note of 22 Decenber. | tend to place strong enphasis on
the requirenents for the central schene, the circle, as this is (or becones) the
condensed form of the conceptual nodel. | have sonme nain questions here, as to the
neani ng of arrows and as to the neaning of the rectangl es/circles/areas.

Questions as to the exact boundary between environnent and society ("till how deep

does agricultural soil belong to society") are of a sligtly |lower order. There is
one principal point here. Is this disitnction society-environment indeed a basic
distinction? O do all detrenental effects of economic activities belong to the
schere, like worker's health effects because of working conditions. There is a
vast econonmic literature on non-environnmental external effects. | would prefer to
stick to the society-environment distinction and then be liberal in adding non-
envi ronnental aspects to the integrated anal ysis, both physical, social, cultural
and econom c, the |last both market based effects and non-environnental externa
effects.

Arrows:

There seemto be two kinds of arrows in diagram 1. The arrow from natura
resources to society represents a physical flow |t does not represent the

causality leading to depletion. If that were the case the arrow would be from
society to natural resources. In principle, | wuld first like to see the main
causalities depicted, as resulting fromall activitites in society. Next, if

i ndeed causalities are neant | would prefer the arrows to

go one direction only, with the exception of feedback |oops. This is usual in
systens anal ysis. W then are back at the original WA multi-arrow schenme, which
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of course may be condensed sonmewhat to convey the structure of the nodel nore
clearly.

Rect angl es and circl es:

Conventions in this area indicate a rectangle for processes, and ovals,
paral | el ogramres or circles for other things, like flows or states. 'Society' is a
process, influencing its surroundings, so | would think. It then would be a
rectangle. It is not the physical basis which is depicted there but the (mainly
non- physi cal ) social processes, with causal influence on its environment through
physi cal -causal relations at its boundary to the environnent.

The areas of protection have sone anbi val ence as to their exact nature. Hunman
health may be interpreted as an effect category. For the other areas of protection
it is the grouping of different effect categories. Wen grouping elenents as to
their main causal nechanisns, the causality is fromsociety/econony to effects (at
m dpoi nt or endpoint level), not to areas of protection. This anbival ence was al so
present in the nulti-arrow schene. It can easily be anended there by defining
areas of protection as the conbination/sumtotal of a number of effects. Cinate
change and ozone

| ayer depletion then belong to |life support aspects, at nmidpoint |evel, while they
may al so contribute to biodiversity |osses, at endpoint level (with a nasty
problemin evaluation resulting because of non-independence).

The causality is in the effect chains; not in the relations between areas of
protection as groupings. Therefore, causal arrows between areas of protection as
in diagram?2 may go in two directions sinultaneously:

Bi odiversity loss leads to |losses in biotic resources while sone types of
(exclusive) |land use may reduce biodiversity. The arrows then should not stop at

t he boundary line of some area of protection but to the m scel aneous effect types
withinit.

The life support system bl ock indicates processes, |ike global warm ng, ozone

| ayer depletion and acidification, so | would think. Human heal th and bi odiversity
are state variables, but may be fornul ated as changes to the state, eg as

bi odi versity | oss. What resources are is not so clear. Extraction and the
resulting depletion may be seen as processes; the stocks of resources are not.
Land (or land use) is not very well defined in this sense. Land use is an
environnental intervention, while land may or nmay not be part of the environnent.
If it is an environmental intervention, it is

the resulting effect on e.g. biodiversity which counts. It then does not belong in
t he schene, unless environmental interventions were to be added to the schene

systematically. The causal chain is then that processes in society (or society as
one integrated process) inply or lead to land use of certain kinds, which in turn

leads to effects on | andscape, biodiversity, etc.

Taken toget her, sone further choices seem necessary before the scheme is refined
enough to represent the central conceptual nodel. Min points:

full clarity on the nmeaning of arrows, blocks and circles

a choice for causality on the one hand and grouping in areas of protection in
relation to eval uation on the other hand.

| really think it is inportant to have such a basic discussion as you started on
the main di agram depicting the central conceptual nodel. | also like the
introduction of the area of protection 'life support system, for the grouping of
nost or all mdpoint effects.

Success with further development,

G alt
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B6: Wolfram Krewitt (8 January 2001)

Dear Helias and Erw n,
Bel ow sone further comments on the LSS-di scussion

As said already during our Brussels neeting, | have sonme strong synpathy for the
idea of giving nore attention to |life support functions in general, but | do have
sone nmaj or problens with the concept as it is currently discussed:

Definition of Life Support Systens:

Maybe that | m ssed sonmething, but | haven't seen a clear definition of what is
actually nmeant by the 'Life Support Systemi. O course we all have a concept of
LSS in our mind, and so we are ready to junp into the discussion. However, if we
start to actually spell out what the |ife support systemis, | expect that it wll
becone obvious that there will be a significant (probably a conplete) overlap with
the 4 AoP defined in the earlier WA-2 background docunent. | didn't yet think all
this through to the end, but could you give exanples of what are the additiona
indicators arising fromthe introduction of LSS as new AoP? W should carefully
check if such indicators are not already covered by other AoPs.

| got the feeling that the introduction of LSS as AoP is very nuch driven by the
problemresulting of inconplete know edge/large uncertainty etc. in quantifying
endpoint indicators in various areas. Fromny point of viewthis is not a good
rational for 'inventing' just another category within a conceptual framework which
is structured according to criteria other than uncertainty. Lunmping all the
"unknown' inpacts into a new AoP does not solve the problem and it does not
reduce uncertainty or the lack of know edge. O course it enphasises m dpoint
indicators, but | don't see a strong reason for why we need a new AoP to give nore
attention to mdpoint indicators. In the WA-2 background paper we explicitly
encourage the use of indicators on all levels of the environnmental mechanism From
ny point of viewthe problemis not that our current 4 AoPs (natural resources,
human heal th, natural environnment, nman-nmade environnent) do not cover the

i mportant inpact categories, but rather that we have problens in bringing together
in the final valuation step quantifiable endpoint indicators, quantifiable

m dpoi nt indicators (for inpacts which are not quantifiable on the endpoint

level), and probably also inpacts that are not even quantifiable on the m dpoint
level. W all know that for various reasons people tend to stick to quantifiable
endpoi nt indicators and forget about others. | have sone doubts if we can really
cone around this problemby introducing a new AoP. | think the challenge is to
find a way of including all the 'less quantifiable' inpacts (which as far as | see
are well covered already in our conceptual franework by the 4 AoPs) in the inpact
assessnent and val uation process and make them nore visible.

Does the introduction of LSS as a new AoP increase the consistency of the

conceptual franmework? Again, | have to admt that didn't think it through to the
end, but my current answer is 'no'. It mght happen in various cases that the sane
"inpact' on different levels of the environmental nechanismis allocated to
different AoPs. | find this confusing.

As said in Brussels already, fromny point of viewthe |life support systemis not
on the sanme |level as the other four AoPs. Qur 'original' four AoPs m ght be
considered as a first |level of disaggregation of the very general |ife support
system |f we ensure that there is no damage to the |life support system we don't
have to care e.g. about human health or the natural environnent (clean air bel ongs
to the life support functions for humans). Again, LSS addresses m dpoint

i ndi cators for other AoPs.

Speci fic coments/answers to your questions:

Can you agree with the use of the term"endpoint” in | SO 14042 sense (neaning
elenents at the |evel of physical danage)?
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Yes.

Do you agree that Area of Protection is to be used rather than "safeguard
subj ect"?

Yes.

Do you agree that system and environnent are defined at the physical |evel,

al though the reasons to define a given system and the evaluation of inpacts on
this systemclearly will involve higher levels (i.e., the nonetary |level and the
| evel of societal values)?

Yes.

Do you agree that as a default we should regard human society as the system (of
whi ch a given product systemis a part), and that "the environnment" relates to the
envi ronnment of society?

| need sone further thinking on what actually are the inplications e.g. on
indicators. | general I'ld prefer Roland dift's definition of systenienvironnent.

Do you agree to exclude from LCA i npacts which only involve processes within the
system (wi thout an environnmental process), such as car accidents

No.

| would not a priori exclude anything that mght be of interest in a specific
context, and that m ght be quantified by using LCA nethodol ogy. I n ExternE we
quantified for exanpl e occupational accidents (e.g. coal mining acidents), which
were quite inportant for sonme fuel cycles.

Do you agree to include inpacts via environnental processes back on elenents in
society ?

Yes, of course.

Do you agree that types of inpacts can be included or excluded consistently on
basis of a fixed definition of the systemand the system boundaries, or do you

think that the boundary is at least in part application or context dependent?
I think they are partly context dependent.

Can you agree with the distinction between intrinsic values and functional val ues
and also with the fact that AoPs can be identified on basis of both types of
val ues?

| do not yet see the benefit or the inportance of making this distinction explicit
here (of course both intrinsic and functional values exist). Wat are the
inplications on e.g. the inpact categories and rel ated indicators?

Shoul d we in general include positive side effects of environnental interventions
in LCA?

If so, should we also include side effects in LCIA which have positive economc
benefits?

I think we should not include positive effects of the 'soot ( clinmate change' or
"NOx ( ozone' type of effects, as | think we should not give any incentive for
fighting an environmental problem by using other harnful substances (but we shoul d
nmake clear in the related docunentation that we understand these positive
processes). | have some doubts on whether Jane's exanple (area turned into a
wildlife preserve) fits here, because the positive effect is not necessarily
linked to the production of a commpbdity as such. In the case where we really have
a positive side effect, then it is an allocation problem

What do you prefer: only a diagram only a table or both?

20 Gate to EHS: Global LCA Village



The Areas of Protection Debate Phase B

| don't see the benefit of the two dinensions in the table. Everything seens to
get quite conplicated. What are the actual inplications on the inpact
categories/indicators? Wiy are there now so nmany new AoPs?

Wi ch of the three diagrans do you prefer and why (we are not interested in votes,
only in argunents)?

As |I'mnot yet convinced that the introduction of LSS as AoP inproves the
framework as such, |'mnot very happy about either of the three diagranms. D agram
2 is however closest to ny understanding of LSS as a kind of higher |evel AoP: The
outer circle beconmes neaningless (it does not represent environnment or anything

el se anynore, so it can be skipped), and the |life support systemis the
fundanmental basis for the other AoPs. However — as said before — |'mincreasingly
convi nced that LSS should not be considered as additive or conplenentary to the

ot her AoPs on the sane |evel.

Shoul d we change the term "nman-nade environnent" into "nan-nade resources"”,
because this termis not dependent on the precise definition of the system
boundary (i.e., it can include elements which are back in society)?

| prefer nman-made environnent.

Wl fram Krewi tt

B7: Walter Klopffer (9 January 2001)

Dear col | eagues,

inthe last nonth of the 20'" century an exciting discussion wthin SETAC Europe’ s
W A-2 expert group has been started, induced by a nodified schene of Safeguard
Subj ects or Areas of Protection (AoP) by Helias Udo de Haes and Erwi n Lindeijer.
The main novelty of this schene is the introduction of a new AoP "Life Support
System', making sense if the AoP "Natural Environment" is taken as the living sub-
system of the ecosystemearth and is characterized mainly by "biodiversity". The
new AoP gives due weight to the "inorganic" and physical constituents of the whole
ecosystem e.g. the state of the atnosphere, the solar radiation and the bio-
geochem cal cycles which are, together with the quality of soil and water, the
basis of life on earth.

The di scussion has not been restricted to the new AoP, however, but rather resuned
nore general topics on the position, neaning and nam ng of AoPs and their
graphi cal presentation in a scheme. This shows that sone basic itens have not been
di scussed exhaustively at the begi nning and nakes the open di scourse so val uabl e.
I wish to comment on the relation of the "Environnent" with sonmething called
"Society" by Helias and Erwin or "Technosphere" or the "Econom c Systeni by
others. The term"Environment" is poorly defined and has several neanings. In the
context of our discussion it has at |east three neani ngs, as already pointed out
by several participants of the discussion
1. Systemenvironnent - everything not within the system boundaries chosen in a
specific LCA. The system environment contains not only the natural environnment
(2), but also those parts of the technosphere which are not nodel ed
2. Natural environnent - containing air, water and soil and the organisnms |iving
in these "environmental nedia", formng comunities etc. Human bei ngs bel ong
al so (but not exclusively) to this natural environnent.

3. Man-nade environnents belong to the technosphere, but are open to the natura
environnent in different degrees (fromthe "work environnent", e.g. in

i ndustry, to agricultural land, cultural |andscapes etc.).
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| got first aware of this definition problemin the |ate 70s when the Gernan
Federal Environnental Agency conmm ssioned the Battelle-Institute in Frankfurt with
the el aboration of criteria and valuation schenes for chenmicals in the franework
of the enmerging chemcals legislation and as an input into the OECD worki ng groups
on harnoni zation of testing procedures. In order to avoid the difficulties

i nvol ved in defining the environment as sonething separated in space, we
"invented" a functional definition of the environnent (Frische et al. 1982). W
first defined the counterpart of the environment - everything what is controlled
by human - and coined the term"technosphere" for this. The environnent, in this

definition, is sinply everything not belonging to the technosphere, i.e. any
process which is not or cannot be controlled by society. This is not the place to
gi ve exanples for this concept, | only would like to nmention that one inportant

consequence of this nodel was the realization that, in the case of organic
chenmical s, persistence is the central environmental criterion, in the same sense
as human toxicity is the central criterion for the assessment of chemcals at the
wor ki ng place (Frische et al. 1982; Kl opffer 1994; Scheringer 1999).

What can we learn fromthe functional environmental nodel for our discussion?
think that the AoPs Man-made environment and Human heal th have the cl osest overlap
with the central "Society" - which should better be called "Technosphere" - and
this should be shown graphically by an overlap (as shown in the scheme of Novenber
for the Man-nade environnment). Human health can be adversely affected fromthe
envi ronnent and within the technosphere. If LCA stands for environnental Life
Cycl e Assessnment, the former influence is nore inportant than the latter. Human
heal t h and Man-made environnents can be protected to a certain degree agai nst
adverse effects, nature can not or only indirectly at a long time scale.

The outer circle (in the schene) synbolizes the reach of human activities. Since
we already started to pollute the space around the earth and the nearest planets,
we shoul d not equal this border with the ecosystemearth (Lovel ock"s "Gaia") or
even nore restricted, to the animate part of this system The inclusion of the AoP

Li fe Support Systemis certainly a step in that direction

Finally, as an editor, | would like to ask the active participants of this

di scourse if you would allow me to docunent it in the free internet forum"d oba
LCA Village". O course, the opinion of the "silent" participants is also highly
wel cone. | think that the high level of the discussion deserves a broader

di stribution and storage.
| hope you had a good start in 2001,

Sincerely yours

Wal ter Kl opffer

References:
Frische et al. (1982):

Frische, R.; Klopffer, W.; Esser, G.; Schonborn, W. : Criteria for Assessing the Environmental Behavior of Chemicals: Selection and
Preliminary Quantification. Ecotox. Environ. Safety 6 (1982) 283-293

Klopffer (1994):

Klopffer, W.: Environmental Hazard Assessment of Chemicals and Products. Part Il. Persistence and Degradability. ESPR - Environ. Sci. &
Pollut. Res. 1 (1994) 108-116

Scheringer (1999):

Scheringer, M.: Persistenz und Reichweite von Umweltchemikalien. Wiley-VCH, Weinheim 1999

22 Gate to EHS: Global LCA Village



The Areas of Protection Debate Phase C

The Areas of Protection Debate: Phase C (pp 23-43)

Phase C relates to the 3rd Draft of the Areas of Protection and the draft chapter (8 February 2001)

C1: Helias Udo de Haes (1 February 2001)

Dear Col | eagues,

Herewith | send you a reaction on your |ast comments. To be precise: in this round
we received comments fromPatrick, Jane, Wlfram Bo, Galt and Walter. The text |
send you now is still the sane. But | have included short summaries of the
comments, linked to the questions we had raised in the last text. After the groups
of questions | have included notes about how | think that the text should be

changed.

Erwin and | will now start to wite a newtext, in the formof a chapter in our
com ng book. If you can give further reactions on the included notes, please do,
so that we can make use of them

At the monent | amnot able to include a new figure, describe how !l think that it
may |l ook like. In fact | pretty nuch follow Bo's suggestions. But it may well be
that the figure will be a point for intensive further discussion. And as G alt
remarked, that is quite essential because the figure in fact summari ses our top-
down paradi gmon LCl A

| aminterested to get further reactions. Erwin could at this stage give no input
(due to inconprehensible electronic events), but the next step we will do together
again. You will understand that we also are increasingly feeling the tine
pressure!

Best regards,

Hel i as

C2: Patrick Hofstetter (7 February 2001)

Dear Helias, dear all

Please find below my reaction to the latest draft of Helias from February 1, 2001, a reaction of Helias to my reaction and an answer from me
at the end.

[Patrick wote]:
Since you nade clear that you now try to cone to sone conclusions for the chapter

to be published soon, | will focus on two aspects only.
1. Systens Anal ysis versus Deci sion Support
You explain on page 4 (Notes) your reaction on ny earlier coments. | |ike your

exanpl e and assune that input variables in our case are the sel ection of
alternatives to provide a predefined service and that output variables are (in
Ecol ndi cator' 99 | anguage) Potentially D sappeared Fraction of species * n2 * yr,
DALYs, and surplus energy. In a decision support node, both, input and out put
variables are finally chosen by the decision nmakers or their advisers.

In addition to the definition above, the paper tries nowto limt the nunber of
causal relationships between the inputs and outputs by adding, for instance, the
requi renent that we are [ ooking ONLY on environnental inpact that are defined as

i nvol ving environnental processes. | agree that this is a possible limtation
within systems analysis but | doubt its useful ness in decision support.
I n deci sion support node, | would guess that sonme other linmtations are nore

important, e.g.,:
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| want only to

| want only to
cause them or

| want only to

| want only to
by tool XY, or

I want only to include danmages where it is likely that ecotaxes could be
i ntroduced within the next Z years, or

I want only to include danages where liability issues could becone an issue, or

ncl ude danmages that occur outside of nmarkets, or
ncl ude damages that are carried by others than the one that

ncl ude danmages that are not already conpensated, or
ncl ude damages that are not easier/nmore efficient to quantify

Fromthis open list you see the potential starting points | consider to be
rel evant to decide on sone of the issues we are discussing. Is this now nore

clear?
2. Functional and intrinsic val ues

If | understand right then you suggest to drop this distinction. If you do so, the
framewor k becones perhaps nore acceptabl e because cultural differences in world
views would matter |ess. However, the downside is that we woul d not know where we
are interested in an additional infornation on causal relationships and where not.
If human health is not an intrinsic value then we have to consider additiona

envi ronnental inpacts due to longevity and the related consunption. | am al so
convinced that a nodel to neasure resource depletion |ooks differently for
resources considered to have intrinsic or just functional values. Therefore,

woul d not skip this additional infornmation.

[Helias answered]:
Thank you for your nail.

| think we cone pretty close regarding the rel ati onshi p between deci si on support
and systens analysis. Two renmarks about your exanples for limtation of the scope.
First, | think we should try to define environmental LCA. In |SO LCA is defined
wi thin the framework of environmental managenent, i.e., the 14000 series! Then the
el ements whi ch are damaged should lie in the environment, or be affected through
envi ronnental processes. But there is no problemto extend LCA to other types of
impact. But then | see these as additional to environmental LCA

My second remark would be that all kinds of further Iimtations (or: of focus) are
possi ble. But | think that nost of your exanples should be dealt with in the Goal

and Scope Definition. They are not generic, | would say. Al, but possibly one

whi ch you do not nention: | think LCI A focuses on unintended inpacts, on side-
effects. Intended inpacts are part of the defined function, and should not be part
of LA It may well be that this can solve the discussion with Ruedi: the

i ntended econonic inpacts of a damare inportant, but as part of the function
which is to be provided, and not as part of LCIA Wat do you think?

[Patricks reaction to Helias]

Your reference to 1SO seens to be a way to at least clarify that it is about
"environment". However, denmanding that the "el enents which are damaged should lie
in the environment, or be affected through environnental processes" does not limt
but actually extend the scope of LCA (because of the "or"). | really believe that
if we want to be nore narrow than this then we need to define "Environnmental LCA"
following a principle that may be rel evant for decision support. In your answer
you nake clear that you are not advocating to be nore narrow than this => drop the
[imtation in the WA text

About intended/ unintended: | agree with you, to include intended effects would
nmake LCA very (too?) similar to risk-benefit analysis. So this may solve Ruedi's
poi nt. However, to include benefits and intended effects may be inportant in sone
cases and you may want to be careful in the wording.
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C3: Helias Udo de Haes (8 February 2001)

Dear Col | eagues,

Herewith we send you a draft text of the chapter on AoPs (and term nology). On the
[ ast text, which included your commrents, we received a reaction fromPatrick
asking that we should not drop the distinction between functional and intrinsic
val ues. W have kept it, but have also indicated in the text that the distinction
is useful but not sharp. O her new elenments are: that we nust regard the el enents
in the Life Support Functions as endpoints, and not as m dpoints. Qherw se the
LSF woul d be really at variance with the definition of an AoP (= cl ass of

endpoi nts). W propose now the termLife Support Functions instead of Life Support
System in order to indicate that this AoP is conposed of different subcategories.
And further we have added a new linmitation under the Man-made Structures (formerly
Man- made Environnent, in line with Bo). This limtation is that LA deals with
uni nt ended i npacts only; the intended inpacts should be part of the definition of
the function of the system and therefore belong to the Goal and Scope definition
Perhaps it is the nost useful if you focus your comments on the l[ast section: the
visual presentation. If we make a change there, it is out task to bring the rest
of the text inline with hat. But of course also other comments are wel cone.

W propose to mention the witten contributions. Have we forgotten any? W have
nowto start with the literature. Perhaps you can give us suggestions for
additional references, which are not yet indicated in the text. W suggest that
Ruedi and Aivier will reviewthis chapter (although | have not yet asked them
can the two of you do this?).

Best regards,
Also on behalf of Erwin,

Hel i as

C4: Edgar Hertwich (9 February 2001)

Dear Helias, dear Erw n,
Thank you for stinulating a very interesting discussion about Areas of Protection

which is one about the notivation for doing LCA | think your paper presents an
i nteresting argunent about how to reason about values and their role in the
assessnent, an argunent about what to take into account.

| amworried, however, about publishing this as part of a guidance or "state of
the art" docunent. We all value different things for different reasons. Wile it
hel ps clear thinking to reason this through (a |argely philosophical activity),
don't think we can, nor need to, agree on these |lines of reasoning. My reasoning
is different fromyours, as you may see fromny paper "A decision-analytic
framework for inpact assessnment” (I send the second part of this paper in a
separate mail only to you). But this does not worry nme, we need to agree only on
actions, not on notives. | think your paper, and mne, present alternative but
rational ways of structuring inpact assessnent.

So ny concern about including your piece in the working group report is that it is
too normative, it bears the danger to overdefine and restrict LCA The notivations
and val ues of an LCA should be defined in the Goal & Scope. WA2 offers gui dance
on nethod choice; while the nmethods are designed for a specific purpose, with a
specific AP in mind, it is only necessary to state this purpose, not to prescribe
that all LCAs need to be done for this purpose.

M/ second point is question: howis LCArelated to (i.e. different fromor the
sane as) a very conprehensive benefit-cost anal ysis? Sonme LCAs, e.g. those
conducted at IER in Stuttgart, are very simlar. Qhers, by ny colleagues here in
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Norway, are very different. If we go towards danage nodeling, | do think econonics
offers an internally consistent framework which resolves many of the issues you
address. What you seemto argue is that there is sonething el se out there which
does not fit into the calculus of benefits and costs, something nore fundanental

| fully agree and point to the fact that this is common in ethics, law, etc. There
are fundanmental norns of behavior and rights which are not subject to benefit-cost
consi derations, such as freedom the right to life and property, etc. You argue
that |ife support functions are such a basic good that they deserve such a status.
| do think that this is what also underlies the idea of sustainability. The
debat es about sustainability should be referenced in this connection. | would
suggest that LCA should be a separate instrunment, but that economc valuation is a
perm ssible (and interesting) valuation nethod that can account for some but not
all concerns we have about the environnent. Oher val uation nethods, based on
"mdpoint" indicators, may better account for life support functions and

unpr edi cat abl e danage.

Thirdly, under which AoP does Non-biotic nature (glaciers, petrified wood and
animals, the clear viewin the Gand Canyon) now fall?

There are sonme minor comrents and editorial suggestions which | noted in the
"conment s" and "revisions" nodes in the document and which | send separately only
to you.

Thanks for your attention,

Edgar

C5: Walter Klopffer (11 February 2001)

Dear Helias, dear Erw n,

t hank you for sending around the draft of the Chapter "The Areas of Protection in
Life Cycle Inpact Assessnent” and asking for coments, especially with regard to
the graphic. | think, the draft reflects fairly well what has been discussed in
the last two nonths. As nmentioned in the text, it is really difficult to present
graphically the conpromi se, especially if the presentation chosen is synmetri cal
as it is. The different AoPs or safeguard subjects are, of course, not symetrica
with regard to the central Technosphere. The "Man-nmade Structures" and "Human and
ani mal health" strongly overlap functionally with the Technosphere, the "Life
Support Functions" weakly, "Natural Resources and Biodiversity" are perhaps in
bet ween.

Wth regard to the partly new wording, | have no difficulty with "Life Support
Functions" (I also agree that there are biological conponents init, if the
previously used broad term"Natural Environnent" is now reduced to

"Bi odi versity")

The term "Man-made Structures" is certainly not wong, but "structure" has also

t he neaning of "building" (including technical buildings |ike bridges, dans etc.).
There is a certain danger that readers will think that actually only such

buil dings are nmeant. English native speakers, please coment on that point!

Wth regard to the AoP "Human and ani mal health” | would |like to ask again the
native speakers: is it clear enough that "animal health" refers to donestic and
useful animals only?? O do we include here the animals living "in the nature"?

The termin the center (now. Econony (technosphere)) should in ny view read
"Technosphere" al one, not only since the termwas coined by "ny" teamat Battelle
(Frische et al. 1982), but since it has only one neaning: the counterpart of the
environnent, and that’s what is neant here. Econony, on the other hand, has 4
neani ngs as a substantive (noun) according to The Concise Oxford Dictionary (8th
ed. 1990):
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1. the wealth and resources of a comunity

2. the careful managenent of (esp. financial) resources

3. sparing or careful use

4, econony class in air travel

Webster”s Encycl opedi ¢ Unabrigded Dictionary of the English Language (1989) Ilists
ni ne meani ngs of econony as noun

thrifty management, frugality in the expenditure or consunption of noney etc.
an act or neans of thrifty saving

t he managenent of the resources of a community

the prosperity or earnings of a place

the disposition or regulation of the parts or functions of any organi c whol e
the efficient, sparing or concise use of sonething

econony cl ass

(Theol .) the divine plan for man..

(Archai c) the managenent of household affairs

None of these nmeanings fits exactly what we understand her in this context. The
word "technosphere" is a neol ogismand as such not contained in the two
dictionaries consulted. The sane is true for the original German "Technosphare"
and the conprehensive edition of the "Duden"

Best regards

Val t er

© NGO~ LDNRE

Reference:

Frische, R.; Klopffer, W.; Esser, G.; Schonborn, W. (1982): Criteria for Assessing the Environmental Behavior of Chemicals: Selection and
Preliminary Quantification. Ecotox. Environ. Safety 6, 283-293

C6: David Pennington (12 and 13 February 2001)

Wal ter,

For me, "man-made structures"” only reflects the concept of bridges, buildings,
st at ues,

For "human and ani mal health" you may want to check on the exact definition of
"animal". It covers both donmestic and wild aninmals, of course. But, the animal
ki ngdom does not cover all living species - plants, bacteria (?), ... - | think,
but you would need to reconfirmw th a biologist. W have been using the term
"ecosystem health", as this appears to cover all living species inthe wild. It
does not, however, cover domestic pets, at least explicitly.

(I'n response to Edgars conmment, maybe Helias et al. would consider publishing
their article in the J.of LCA or on the LCA Village site??)

Davi d

P.S. Sorry | have not been able to follow the AoP discussions in detail nore
recently but hope these responses are still of sone help.

Davi d, February 13

Be careful with the term"biodiversity" - it probably better reflects a count of

species rather than an explicit nmeasure of the state or quality of the ecosystens
(may be somewhat an inplicit neasure in sone cases?).
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Can you al so el aborate on the problems with the term "ecosystem health"? (which

i ncl udes biodiversity as one of the possible indicators, or subcategories) It is
maybe correct to state that an ecosystemis not a single living entity, although
this can be debated both ways. It is, however, also correct that we may not al ways
be interested in biodiversity - we nmay increase biodiversity by altering a habitat
(part of an ecosystemthat is not living) but at the sane tine | ose a species of
interest.

I would be very reluctant to try to relate, or want to relate, current ecotox
neasures in LCA to biodiversity alone - such a relationship can be discussed in
the context of sone of the species sensitivity distribution (SSD) neasures such as
PAFs or PDFs, although not without problens. Is it really a measure of species
loss that is desirable or a neasure of the health of species. Do we care only if a

species exists or not, or nore weather |ess than 50% devel op tunours, ...??

For animals, this is a defined kingdomand not only Iimted to donmestic species,
pandas, whales, eagles, ...(and all wild species). It does not, however, include
plants, .... Mybe this is what you want.

Just some thoughts,

Davi d

P.S. Side comments: Without having seen the latest categories, | would like to note that humans are still part of the animal kingdom and
their health should be a subcategory of this protection group. (we are probably better at ensuring rodent health rather than human health
anyway!!!)

C7: Erwin Lindeijer (13 February 2001)

Thanks for your inputs all the way through, David. | agree the term biodiversity
needs clarification if we introduce it; | had not yet discussed this with Helias.
Interesting to relate ecotox to species health; would this be captured under
wildlife welfare (as additional to domesticated aninal welfare)? For ne, wildlife
welfare is an intrinsic value related to species (including fauna and flora), and
may even include individuals (a very old tree?), which should be part of the old
ecosystem heal th but nore explicit as subgroup under biodiversity (in our and
UNEP' s definition). Thus species health is for ne a subset under a broad
definition of biodiversity.

C8: Wolfram Krewitt (13 February 2001)

Dear Helias, Erwin, and all the others,

Thanks for the new paper. | think it is a very good synthesis of the previous

di scussions, and helps a lot in clarifying the discussion

| like your new version of the diagram in particular as it gives the nessage that
the Life Support Functions are the basis for everything else. (A mnor point:
suggest to leave a little bit of space between the 'natural resources' and the
"biodiversity' boxes, just to not raise the inpressin that they are directly
linked to each other.)

| still strongly disagree with adding the Life Support Functions as an additiona
AoP on the sane level to the other AoPs. Wich are the el ements conprising the
LSF? You say:' the main natural regulation functions, particularly those dealing
with climate, the hydrol ogi cal cycle, soil fertility and the bi o-geochenica
cycles. So those dealing with air, water and soil, and wi th substances'. Well,
then it basically covers everything! |I still see the LSF-endpoints as midpoints to
all the other AoPs.

| do not follow your 'we should not disrupt the clinate ==> societal val ue
argument as a claimfor an additional AoP. Also statenents |like 'we should not
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pollute the air' or even 'we should not emt radioactivity (or dioxins, sulfur

.)"' appeal to society w thout regarding the precise consequences, and we do not
conclude that we have to add new AoPs related to all these statements (of course
finally they are all related to |life support functions). Perhaps | have probl ens
with the deifnition of endpoints. Following the current definition, something is
an endpoint if it is 'directly relevant to society'. The question is what
"directly relevant' actually means. Fromny point of view your use of the
definition somehow suggest that mdpoints are not relevant to society at all, a
cocnlusion to which | strongly object. As | said in ny earlier comments, |'mvery
much in favor of 'upgrading' the inportance of mdpoint indicators, but I do not
think that this requires a new AoP

Table 1: | do have sone doubts on whether biodiversity has an intrinsic value only
(fromny limted understanding there is also a clear use value), and on whet her
life support functions have a functional value only.

| can accept the term' man-nade structure', but I'ld still prefer our old 'nan-
nmade environnent'. | see the problemw th the definition of the environnent, but |
think the term' man-made environment' is not conpletely inconpatible with the
definition. 'Man-made structure' is perhaps nore precise, ny main concern is that
it is difficult to understand by people that did not follow all our discussions (
thi nk the wordi ng suggests very much a focus on material s/ buil di ngs).

| l'ike your clear statements with regard to the di scussion on DALY/ QALY as
m dpoi nt/ endpoi nt i ndi cators!

Regards,
Wol f ram

C9: Helias Udo de Haes (14 February 2001)

Dear Col | eagues,

Again we received interesting input. As a whole we learn fromthe coments, that
we are converging; the text gives a good overview of the discussion and the

di agram gets support. But there are still some nain topics of disagreenent. These
are:

I's the chapter not too prescriptive? O do we indeed need a default?

I's LCI A not beconming too broad, if we include Man-nade El enents (or other
term?

Are the Life Support Functions an AoP of thenselves? O are they indeed of
anot her character than the other AoPs?

Sone critical term nological issues (econony, human and ani nal heal t h)

I think we nmust realise, that in the short time period which is left, these issues
cannot be fully solved. W will try to clarify these remaining differences as good
as possi bl e.

Bel ow we give the main conmments nade, together with suggestions on how to cope
with them | also include coments nmade by Erwi n, because these are just part of
t he process.

Title

broaden the title; include "devel opment of framework for LCI A" (Erwi n)
(suggestion: agree)
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1

30

I ntroduction
do not forget linmtations set by LCl database (Ruedi) (suggestion: agree)

need for a default type of framework because of databases (Ruedi) (suggestion
agr ee)

obj ection against too normative character of the total chapter (Edgar) (we
asked Edgar to give well recognisable input, for instance as epilogue to
clarify his point as to present his alternative)

nunmber of textual inprovenents (Jane) (all agreed)

nmake positioning clear in relation to CBA (Edgar) (suggestion: this is outside
the scope of this chapter)

agreenment on the role of analytical tools for decision support; environnmental
LCA shoul d focus on environnental inpacts, but LCA in general can be of course
br oader (Patri ck)

System and envi r onnent

define "environnental process" (Ruedi) (suggestion: agree: all processes
bet ween interventi ons and endpoints)

"t echnosphere" as a termbetter than "econony" (Walter) (suggestion: although
we recognise that the term"econony" is nultiple, we suggest not to followthis
because "technosphere"” is distinct from"val uesphere" (Hofstetter, PhD), and in
the last round we concluded that we should not make a too sharp distinction
within the systemitself between the physical processes and the financial and
soci al processes; but we agree that we nmust nore clearly define "econony")

Furt her term nol ogy

endpoints not clearly defined; what is "direct concern to society"? (Wlfran).
Better "ultimate concern"? (Ruedi) (suggestion: we will do our best)

Syst em boundary and man- made envi r onnment

man- nade environnent as an AoP: howto limt LC A? proposal: non-econoni cal
so: only include cultural heritage, and not danmage to commercial buildings
(Ruedi) (suggestion: not to exclude all econom c danage; if LCI A becones too
broad, nake a nmore limted positive |ist)

try not to define too precisely, but seek solution in positive and negative
lists (Ruedi) (suggestion: agree)

not "Man-nmade Structures" as a term because too nuch stone or concrete (Walter
and David); and preference for Man-nmade Environnent as term (Wl fram
(suggestion: agree that "structures" is too hard; perhaps "Mn-nade El enents"?)
try to split up Man-made Structures (or: Man-nade El enents?) in a consistent
way (Erwin) (suggestion: for further work, now beyond scope)

plea to keep distinction between intended and uni ntended, although perhaps not
fully sharp (Patrick) (suggestion: agree)

LSF

expl ain "biodiversity" (David) (suggestion: agree, inline with Ro
Bi odi versity convention, with distinction between three aspects)

nake reference to sustainability debate, in order to get better foundation of
LSF (David) (question: David can you give us the precise reference and a text
proposal for making this reference?)

show what the problenms are with the term"ecosystem health" (David)
(suggestion: can be done; this termseens also to include the LSF and can
therefore not easily be used in contrast to the LSF)

Gate to EHS: Global LCA Village



The Areas of Protection Debate Phase C

support for term"LSF" (Walter) (thanks)

obj ection against LSF as AoP; then also "clean air" an AoP (Wl fram
(suggestion: not agree, but bring this point nore as an option and tell there
is also another option; we do not agree (as yet) with Wl fram because there is
a difference between clean air, as absence of pollution, and the positive
presence of regulation functions; but this should be better explained; we see
the distinction between intrinsic values and functional values as very rel evant
here; to our opinion "resources" and "LSF" are pretty close; land (or at |east
soil) and water can be seen as resources, but also as LSF; so: if we have to
remove LSF as AoP, then also the resources should be out, because these are

al so of intermediate value); but the last word is surely not said on this
interesting issue

clarify that in LSF nore inpact categories (as is also true for other AoPs)
(Erwi n) (suggestion: agree)

i ncl ude Natural Landscapes, because these are now forgotten (David)
(suggestion: agree)

6. Visual representation (rather: Overview?)
human health part of health of all animals (David) (suggestion: because LCA

gi ves as yet so little attention to animal welfare, just state in the text
that al so ani nal wel fare should in fact be seen as part of a broader AoP,

i ncl udi ng bot h human health and ani mal health; "human health" is pars pro
t ot 0)

make clear that only welfare of domestic animals is involved (Walter)
(suggestion: agree that not all aninmal suffering can be included, only as far
as it is caused by humans; but then also to wild aninals; so only attention for
unnecessary and di sproportionate suffering caused by humans; for instance to

seal s, whales, etc.)

support for the diagram (Wl fram and also by Walter, regarding the structure
of the diagram (fine!)

distinction between intrinsic and functional values is not 100% biodiversity
in part also functional (Wl fran) (suggestion: we can say: "mainly"; but the
functional value of biodiversity may well be part of the LSF)

"resource functions" instead of "resources" (Erwi n) (suggestion: not agree; it
are the resources thensel ves which are rel evant)

in the diagramthere is a third di mension: from physical processes via
financial processes to social processes; suggestion to include this (Erw n)
(suggestion: agree with the idea; we can state this in the text, but for later
el aboration in the diagram

7. Ceneral conclusions
shoul d be added (Erwi n) (suggestion: agree)

| hope that we can soon send you the next version, which should be more or less the final draft, in view of February 15.

Also on behalf of Erwin,

Hel i as
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C10: David Pennington (14 February 2001)

In addition to comments nade directly related to the diagram and al so sone of the
term nol ogy, | would now |like to add the points belowrelated to the draft.
Firstly, unless changed, | agree with sone of the other opinions that there should
be caution in adopting this manuscript as a chapter. It is very much a proposal of
i deas, many not shared by other practitioners. As such, and if it is to be

i ncluded as a chapter or an appendix, it should really be worded in the way of a
di scussion with

Suggestions/ proposals. At this tinme, the draft appears to nake statenments that
will be adopted in the future - rather than providi ng suggestions or a proposal as
the basis for future discussions. | also feel that there is a strong need to
reconsi der/re-address termnol ogy that is now being proposed, or stick with the

al ready established

Term nol ogy. Below | outline some specific concerns, in addition to those recently
nade related to the diagram and term nol ogy.

1) In the first sentence of the introduction, it is stated that LCI A has the
mssion to link interventions fromthe LCl to el enents valued by human society.
Firstly, this is somewhat hard to follow - please define terns such as
"interventions" or state what is truly neant - em ssions and resource consunpti on,
...??2 1 note that a definition is given later, in the mddle of section 3.
Simlarly, does LCOAreally only address issues as valued by human society???? O,
do we try to go beyond our self interests .... Appears to be a very phil osophica
area for debate, which nmay be best avoided in such a statement defining LC A

2) It is not clear (paragraph twd) that m dpoint approaches have structured the
thinking in the current working groups and definitely unclear that this should be
the case in the UNEP-SETAC initiative. (Note: Mdpoints and endpoints appear to be
well defined in relation to cause-effect mechani sms; noting that there can be many
endpoi nt nmeasures such as counts of species |osses or nunber of species affected
by different types of malady, ....)

3) Section 2, paragraph 2: There is a strange use of the word "environnent" in
this section. | believe that you are discussing the system surroundings, i.e. the
surroundi ng environnent or the environment that the systemfinds itself within. To
ask "what is the environment of the system' appears to be awkward to nme. This is
even nore difficult to conprehend when terns such as "the econony and its
environnent" are introduced as the core of an LCA. The nove to the idea that we
are interested in the econony and its environnent when, in reality, we conpile

em ssions data and resource consunption data for a web of unit operations is

uncl ear, and maybe m sl eading. There is already enough troubl e distinguishing
between LCA and Life Cycle Costing, .... |I'mfurther sure that we all inagine
very different things when we think of the environnment of an econony. The word

"t echnosphere" remains nore interesting, although not without series problens. How
about something that better reflects "anthropogenic interventions"?

4) Simlar to point three, are we considering a defined systemand its
environnent, or a systemand its surroundings, or "surrounding environnent" - note
the latter can inply what is around it and not necessarily everything outside of

t he system boundary. Such as the surrounding environnent in ny officel

5) Section 4: | have difficulty with the idea of this docunent trying to establish
what should and should not be in the scope of an LCA. Just because sone
practitioners have not so far considered accidents, for exanple, does not nean
that they should not be part of an LCA. They are a key factor related to human
heath - transport of dangerous chemicals, personnel, ... |If one chain of unit
operations requires greater transport than another then this will have direct

i mpacts to human health, wild life and | and use beyond just those associated with
the em ssions inventory. This kind of decision (what is included) should be an
explicit choice in the scope of an LCA. | suggest that this manuscript only tries
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to address the structure and categories of LCA, rather than trying to dictate
what should or should not be in an LCA Aternatively, it should be witten in the
way of suggestions or a gui dance.

6) Para 4, section 4: "intended inpacts should be part of the function of the
system and consequently not part of the LOA" - nearly all resource consunption
and em ssions can be considered as designed parts of the processes addressed,
hence intended - |eaving what to be addressed in the L A? W may therefore only
address fugitive emssions in LCA although these could al so be consi dered
"designed-for", as the associated risks of such events are often accounted for in
the design of a process.

7) second section 4, para 3. Was it really the intention of Patrick's unknown
damage functions to represent |ife support systens? | had interpreted this to be
nore a neasure to try to account for what we do not know, say a broad
precautionary principle neasure. For exanple the use of neasures such as a
chenmical's persistence in the environment and quantity released to provide

i nsights into whether a "hunman danmage factor" is all enconpassing.

8) Soil fertility may be a desirable consideration, but is also achieved i n many
nodern practices through the application of fertilizers, sewage sludge, ... This

is also a part of the man made environnent, in sonme cases.

9) Life Support Systenms are a new proposed AoP, and should be presented in this
way until general consensus has been reached.

10) Diagram - comments already nade; related to the idea of separating ani mal

heal th, biodiversity, ... | strongly suggest the adoption of a well established
term such as "environnental health" with subcategories such as biodiversity, life-
support systens, .... Human health could be numintained separately, noting the

interaction. O herwi se the structure of LCAw Il remain ad-hoc and will continue
to be attacked by many critics. (As also stated, biodiversity has a specific
neani ng and is only one area of protection or neasure under the headi ng of

envi ronnental or ecosystem health. Biodiversity does not account for 50% of the
adult fish in a river having tunours, for exanple. | don't believe that the count
of species is as inportant as there health, simlarly for the human popul ation. |
al so do not believe that | ow biodiversity inplies an ecosystemthat is not healthy
or in a natural state.)

Hope all this helps. LCI A needs a well-defined basis for the categories that are
considered and, with a little nore work, this chapter has the potential to provide

the initial foundations for such a basis.

Thanks,

Davi d

C11 Olivier Jolliet (14 February 2001)

Dear Heli as,

Here are some comments (excellent progress until point 4 for me apart some small comments on cars and smoking) and new ideas on the
way to group area of protection. | am very interested to hear your reaction. Shall | distribute it to all other persons or do you want some
bilateral exchange first ?

Main points on part 5: Here | really start to have sone problens with these 5 AoP

a) Animal health is suddenly introduced as a separate Area of protection (not

di scussed at all above) that you group with human health. Pl ease keep at | east
separate from human health as we generally do not try to protect themat the sane
| evel . Way not couple it with biodiversity, as the physical being is the sane: may
| suggest to have 3) ecosysten&ani nal health and biodiversity.

b) The question of biotic resources and its strong link to biodiversity remains a
problem Could we not try to also link them
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May | suggest to group the AoP by "physical safeguard subjects, with in each
saf eguard subject 2) and 3) sone a) intrinsic and b) functional aspect", as
fol | ow
1) Human health
2) Biotic environment (excl. hunmans)
a. Biodiversity (including genetic, species and ecosystemdiversity), &
per haps ani mal heal th

b. Biotic resources

c. Crops
3) Abiotic environnent
b. Abi otic resources (land+m nerals)
C. Man- rade structures (materials, buildings and works of art)

4) Life Support System (clinmate regulation - hydrol ogical cycles - soil fertility
- bi o-geochemni cal cycl es)

2c) and 3c) could be grouped in a separate man-made structures. But the

di stinction between crop and biotic resources is really small, apart the fact
biotic resources are at least this grouping according to "physical being could be

clearer, as there is no overlaps between 1,2 and 3.

| am looking to have your comments on this proposal... eventually showing the dark points of this brilliant idea you have perhaps already
tried !

C12: Bo Weidema (15 February 2001)

Dear Heli as,

AQivier cones up with a really different diagramon the AoPs. He is nice in that
he says that he likes the preceding text, but in fact if you take his
classification of the AoPs, you should wite a different preceding text. Because
followi ng his classification you do not arrive at the Man-rmade Environnent (or
whatever tern) and the LSF as AoPs. But | think that this difference can be
changed to an interesting point. As | see it now you can define the AoPs in a
bottomup way (classifying elements in the environment) or in a top-down way
(starting fromthe societal values). Then what divier proposes follows the first
route: human, biotic, abiotic. What Erwin and | have done start fromthe societal
val ues. For instance the distinction between functional and intrinsic val ues; and
the distinction between natural and man-made. | think that it is very relevant to
show that there are two ways of doing this. And this can then be clarified by
presenting two diagrans, one with our proposal and one with divier's.

1. | agree that diviers' approach is possible, but is it neaningful? If the
purpose is an assessnent, you have to end up with sonething which is useful in
terms of societal or intrinsic values. Lunping together biodiversity,
ecosystenheal th and animal health into one group just because they are all biotic
i s not neaningful unless you can attach sone kind of societal or intrinsic value
to this group. To do this, you would anyway have to split it up into its resource
aspects (biotic resources and biodiversity), its life support functions (ecosystem
heal t h) and wel fare of individuals (aninmal health). Thus, | would challenge
AQivier to justify his approach nore before accepting it as an alternative
approach. (Pl ease note that | agree that aninmal health is a m snoner when placed
in parallel to human health. That is why | have suggested to call this AoP "Health
/ wel fare of humans and animals in human care" — by adding welfare, we do not
focus on health alone, nor do we specifically express howto treat intentiona

deat hs) .

2. The other point is that David suggested to nake a distinction between
“surroundi ngs" and "environment". This is interesting. In the framework of systens
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anal ysis we can speak of a systemwith its surroundings. In the framework of LCA
(as part of the environnental managenent series) we speak of the environment. And
then we try to match the two: "environment" can be seen as the surroundi ngs of the
econony/t echnosphere-system Environnenent is the latin termfor surroundi ngs
(german "umwel t"), i.e. you are addressing synonyns.

3. Thirdly: what about a preference for Man-nmade Environnent, Man-made Structures
or Man-nmade El enents?

| agree that structures are too rigid, and find elenments to elenentary, thus I
prefer "Man-nmade environnent" if you cannot accept the nore precise "Mn-nade
structures and ecosystens".

Helias, my "reply all" button is malfunctioning, so would you please forward this e-mail to the rest of the group? Thanks.

Best wishes

Bo Wei dema

C13: James A. Fava (15 February 2001)

I will like to state right fromthe start of ny comments that | have not really
engaged nyself into the details of this debate and di scussion nor have | read the
paper being debated in any detail. However, having said that do have a few

t hought s.

Edgar brings up an inportant issue - what is neant by state-of-the-art? Is it
practice perfornmed by the top 2-5%practitioners in the field; is it what all the
practitioners currently do, or is it would the | eaders would |ike everyone to do,
or sone other expectation? | think experience and general acceptance by the
scientific and user comunity will provide insights as to best practice. W shoul d
continue to advance the practice and not put our head in the sand or not endorse
new i deas which will advance the practice of LCA. W nust realize that LCAis a
new t ool and advances and experience with his use worldwide is only recently
beconmi ng nore wi despread - we want to continue to advance it use - not inhibit its
use. There is a balance that nust be net, and the line is not clear. However as

| eaders in LCA, we all have interest,

1) to advance the overall value and useful ness of using a life cycle approach; and
2) inprove the tool itself.

We cannot do one without the other - but noving too far on 1 interest w thout
noving al so on the other will reduce our effectiveness.

| encourage and fully support positions and papers that advance the thinking on
i npact assessnent. Apparently Edgar has sone ideas as well. Al of these should

be published, tested, inproved through actual experience and use, and through
scientific discourse in the public foruns and published journals, etc.

G ven the anount of excellent interest and debate - | would say that we do not
have uni versal acceptance that the proposed path is acceptable to all and shoul d
be followed in all LCAs with respect to AoP.

G ven that we want science to help advance the field of LCA — establishing
boundari es on how an i npact assessnment shoul d be conpl eted when we are at such
an early stage in LC A devel opnent (only conceptually defined in early 90s)
appears to be premature. W shoul d however provide insights and vision to
stinmulate thinking and creativity so as to advance the practice. Perhaps this
vision (AoP) should be published as such - a vision, which reflects sone
additional ideas but which is too early in its developnent to be called state-
of -the-art. This publication could be used to stimulate additional research

If I am out to lunch because | got involved late and perhaps do not fully understand the context - please disregard. However, | do think the

debate on what represents "best practice," "state-of-the-art," or "state-of-the-practice" is one, which will continue as we advance the
UNEP/SETAC Life-Cycle Initiative. Have a good week. | am out until Feb 19th.

James A. Fava

Gate to EHS: Global LCA Village, March 2002 35



Phase C The Areas of Protection Debate

C14: David Pennington (15 February 2001)

Your plan to be less prescriptive and to present nultiple options is nost
wel coned.

There appear to be sone options mssing fromyour enmail that were proposed by
others, including by nyself, although | amsure that these will be captured in
your next draft of the chapter

In response to your three specific questions:

1. Have you specific ideas on the term"environnental intervention" as opposed to
"envi ronment al exchange"?

| don't mind interventions, and in fact proposed the term "ant hropogenic
interventions" along with the discussionin ny last email. | amnot sure that it
is the environment that is doing the intervening, but this may not be inportant.

2. Can you agree that the distinction between "systemwith its surroundi ngs" vs.
"environment" is clarifying?

Still have problens with the idea "econony and its environnment." The idea to
specify the environnent that is being discussed is appealing, even if it is only a
repl acenent word for surroundings or what is outside of the studied chain of
processes. (or do you nmean "The Environnent") My concerns related to "econony"
were al so expressed in the previous email.

3. What do you prefer: Man-Made (MV) Environnment, Structures or El enents?

MM Envi ronment appears to inply everything around us that is not natural
Structures woul d probably be a subset of that and exclude things like fields (?),
El enents appears inappropriate. Is there a better termthan "abiotic or

ant hr opogeni ¢ envi ronnment " ??

Davi d

C15: Helias Udo de Haes (15 February 2001)

Dear Col | eagues,

Ahum .... Well, what shall we do? Patrick, thank you for your conpassion! | wll
first give sone conments, and then cone up with a proposal. Due to the tine
shortage | do this with only Iimted exchange with Erwin, so Erwin, please fee
free to disagree!

| start with David's comment that the text should be | ess prescriptive. | can
agree. O course | like the text, but | realise that there are other options. So
the text should clearer show alternatives.

| directly give one exanple. Aivier comes up with a really different diagramon
the AoPs. He is nice in that he says that he likes the preceding text, but in fact
if you take his classification of the AoPs, you should wite a different preceding
text. Because following his classification you do not arrive at the Man-nmade

Envi ronnent (or whatever tern) and the LSF as AoPs. But | think that this

di fference can be changed to an interesting point. As | see it now you can define
the AoPs in a bottomup way (classifying elements in the environment) or in a top-
down way (starting fromthe societal values). Then what Qivier proposes follows
the first route: human, biotic, abiotic. Wat Erwin and | have done start fromthe
soci etal values. For instance the distinction between functional and intrinsic

val ues; and the distinction between natural and man-made. | think that it is very
rel evant to show that there are two ways of doing this. And this can then be
clarified by presenting two diagrans, one with our proposal and one wth
Aivier's.
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W also will nmake another step to clarify the exploring character of the chapter
As Edgar wrote that he found the present text too prescriptive, we have asked hi m
to wite an epilogue after the chapter. He agreed to do this. My opinion is that
it is better inthis stage to have a clear presentation of different viewpoints,
than to have no presentation at all

Because, al though the discussion is surely not finalised, we are much further than
we were. At least in identifying critical issues.

So, taken these three points: in general witing nore in the form of suggestions,
two diagrans instead of one, presenting different ways to define AoPs, and an
epilogue, | think that the new text can be included as a chapter. Al so David's
last mail fits well: he supports Aivier's proposal, which will be included. The
pl ace where in the book (in the beginning or in the end) | propose to |leave to the
reviewers (divier and Ruedi, not me of course). | think we can wait on this point
until the new text plus epilogue is ready.

Now just three nore issues, related to term nol ogy, two of themon basis of
Davi d's and Patricks renarks.

1. the term"environnental intervention" (is em ssions, extractions, |land use). |
know that the NA people do not like it. That was the reason to put this clearly
on the table, about two nonths ago. The outconme was: there is no good
alternative. Bo had suggested "exchanges". My problemwas that the term

"exchanges" will have two neanings (al so: data exchange format, i.e., between
dat abases). An option could be: "environmental exchanges". (Then we woul d have
the sanme as with "normalisation": "FU nornmalisation" and "nornalisation in

LO A"). This surely is an option. Wo has a strong opi nion here? Keep
"environmental interventions" in line with our earlier publication and change
perhaps in UNEP franmework, or change now to "environnental exchanges"?

2. The other point is that David suggested to nake a distinction between
“surroundi ngs" and "environment". This is interesting. In the framework of
systens anal ysis we can speak of a systemw th its surroundings. In the
framework of LCA (as part of the environmental nmanagenent series) we speak of
the environment. And then we try to match the two: "environnment" can be seen as
t he surroundi ngs of the econony/technosphere-system

3. And thirdly: what about a preference for Man-nade Environnment, Man-nade
Structures or Man-nade El enents?

Taki ng as accepted (I hope on good grounds) that you can agree with the above
proposal on howto wite the text for the chapter, plus the epilogue from Edgar
ny specific questions are now

1. Have you specific ideas on the tem"environnmental intervention" as opposed to
"envi ronment al exchange"?

2. Can you agree that the distinction between "systemwith its surroundi ngs" vs.
"environment" is clarifying?

3. What do you prefer: MM Environment, Structures or El enments?

As always, best regards,

Hel i as

C16: David Pennington (16 February 2001)

Thought it would be useful to have a | ook at the book "Basic Ecol ogy" byE. P. Gdum
this norning. In the scope he (she?) defines ternms such as ecol ogy(interestingly
havi ng the same greek origin - oikos - as econony - whichtranslates as "househol d
managenment" - oi kos nomics!). It appears that ecol ogyis the study of the

envi ronnental household including all organisnms and allthe functional processess
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t hat nmake t he househol d habitable. Anyway, now know ng that econom sts and
ecol ogi sts are doing the sane thing, | get to the point:

Ecosystens are then described - living organisnms in their nonliving (abiotic)
environnent (with interactions). The bi osystem and bi osphere (sonetines termed the
ecosphere) are nentioned, along with terns such as the biotic community (an area
of protection?). Such biotic communities that interact with physical environnments
so that energy flows lead to clearly defined biotic structures and cycling of
materials between the living and nonliving parts are ecol ogi cal systens or

ecosyst ens.

Based on the fanous Lovel ock and Margulis, we have the abiotic world (nonliving)
consi sting of the atnosphere, hydrosphere, geosphere and then the inportant

bi osphere - living world (w thout which we would be |ike venus; and which includes
humans). The ecosphere is the interaction of all these spheres (presumably
including life support systenms such as the water cycle, ...).

In brief, it appears that there are many wel | -defined and useful terns out there
that we can adopt in LCIA to describe areas of protection or safeguard subjects.
These all appear to fit into well-defined hierarchies, where we are protecting

specific points of interest at various levels in these hierarchies (for exanple,

humans are part of the ani mal ki ngdom but are seaparated out as a specific AoP)

M/ suggestion is to try to capture as much of this information as possible in this
current chapter, as non-experts and as an introduction to the need to address this
topic further, and then maybe have a workshop under the UNEP-SETAC initiative with
sone well recogni zed peopl e from such disciplines as ecology to help provide a

scientific foundation to LClI A

Davi d
P.S. I like anthropogenic interventions and the natural environment (or ecosphere).

For intervention | find the dictionary definitions "1. the act or fact of intervening. 2. interposition or interference of one state in the affairs of
another".

For environment: "1. the aggregate of surrounding things, conditions, or influences; surroundings; milieu. 2. Ecol. the air, water, minerals,
organisms, and all other external factors surrounding and affecting a given organism at any time. 3. the social and cultural forces that shape
the life of a person or a population. 4. Computers.the hardware or software configuration, or the mode of operation, of a computer system: In
a time-sharing environment, transactions are processed as they occur. 5. an indoor or outdoor setting that is characterized by the presence
of environmental art that is itself designed to be site-specific".

C17: Willie Owens (16 February 2001)

Odumis a 'he.' And this is a truly classic text. Odumis points on the rates of
energy and carbon flows in ecosystens as an indicator of their health - and the
role of the nunber of organisns involved at each level in those flows - are
essential concepts.

Wllie

C18: Walter Klopffer (16 February 2001)

Dear Davi d,

thank you for trying to clarify sonme basic ecological terns. The problemwth a
purely ecol ogi cal definition of safeguard subjects is, of course, that human on
the one hand is part of the "animal kingdom', as you put it so nicely, on the

ot her hand, however, clearly has a world of it"s own (which cannot exist wi thout

t he ki ngdons, ecosystens etc. etc.). W therefore need a word for this human world
whi ch causes all the trouble, call it econony, anthroposphere (Baccini & Brunner),
t echnosphere (Frische, Kl opffer, Hofstetter, Widema) or whatever. |If humans woul d
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just be part of the ecosystem animals anong animals and plants etc. we would

nei ther need this distinction, nor LCA and just enjoy the paradise.

| started to wite not for that reason, but to give you the source of ny critique
of the term"ecosystemhealth". You can find a short discussion and a quotation
[Suter Il 1993] here in the "G obal LCA Vill age"

Walter Klopffer: Impact categories and category indicators - response

It was nmy response to the questionnaire sent around by Helias and AQivier in 1998
(between Bordeaux (April 1998) and Brussels (Novenmber 1998).

Best regards

Val t er

Reference:
Suter Il, G.W. (1993): A Critique of Ecosystem Health Concept and Indexes. Environ. Toxicol. Chem. 12 (1993) 1533-1539

C19: Wolfram Krewitt (16 February 2001)

Dear all,

needl es to enphasi ze again that | like the current discussion, that | likeErwin's
and Helias' idea of finding a place for LSF in our LCA framework (but | do it to
avoi d possi bl e m sunderstandings). | now feel that we start to turn in circles,

which is partly unavoi dabl e. The di scussi on devel oped its own dynanic, which is
nice, but fromny point of viewit is lacking a link to the 'down' -part of the
"top-down' thinking. The 'top'-part is of basic inportance, but it cannot/should
not be discussed w thout considering also the 'down'-part. W are noving in an
area which is highly value | oaden, influenced by different world views etc., so
t hat perhaps we should not necessarily try to develop a unviersial, conmonly
accepted picture, as it is not surprising that we have different views on that
level. | would like to see the discussion nore in a "what-if' manner. To point out
very clearly what are the problens of the current AoP-framework, to nake very
clear why we feel we need LSF to be integrated, and to nake clear what are the
inmplications if we take over Helias' LSF approach, considering also the

i mplications on inpact categories, indicators, data requirenents, ... —this is
currently m ssing.

| think the current discussions show that Helias' and Erwin's suggestions for re-
structuring the AoPs cannot yet be considered as 'best-practice'. | would like to
see Helias'+Erwin's chapter at the end of our common report/book, because it picks
up problens arising fromthe work of the |last years, and offers a possible
solution. W should offer it as a possible direction for the future work, so we
don't have to fix and to agree on everything now. But | would find it strange if
we now decide on a new structure, a new termnology, and put this at the very

begi nning of a report sunmarising the work that was based on a different
under st andi ng of the basic framework.

Anot her conment on term nology: a |arge nunber of new suggestions appeared within
the | ast weeks. The discussion is useful and necessary, but we should be carefu

i n maki ng qui ck changes. 'Ecosystemhealth' e.g. is a concept which is not new and
well known in other scientific communities. It is good that David brought it up
but there might be also good reasons for why we did not use the termin our LCA

framework so far, so I'ld be reluctant to take it over as a |ast m nute change.
Wien | sone tinme ago - conming froma different working field, but partly doing
simlar things - tried to establish a closer link to the LCIA people, | had partly

a hard tinme grasping the specific term nology of the LCIA community. W have to
take care that the terminology is understandable to people outside of our limted
di scussion group, and we should also strive for a certain level of continuity in
t he term nol ogy.

Wl fram
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C20: Bengt Steen (20 February 2001)

Dear Helias, Erwin and everbody else on the |ist,

The anount of comments are by now considerable, and | amnot sure | have been able
to catch up with all that has been said, so if | boost any open doors, please have
patience with ne.

1. | think the text will benefit froma nore clear declaration that we are
di scussing nodels of areality. In the present text | get the inpression that
we di scuss what part of the reality that belongs to various boxes. O course a

real object, |like a person can be nodeled in the econony, in the environnent
and in the technosphere.

2. To the definition of endpoints, | would like to add a clarification,like: This
neans that it should be observabl e and understandable for |aynen.

3. In the five AoP:s suggested, | lack recreational values and aestethical val ues.
If "Human health and wellfare' was used as an AoP it would take care of this.

4. | woul d suggest that you do not add human health and animal health in one AoP.
(As pointed out by divier) Its seens |ess controversial to include it in
'Ecosystem health' together with 'Life support functions'. | would prefer

Bi odi versity to be alone an AoP as it was one of the main thenmes in R o, and as
it is akind of 'top problem of its own.

5. Finally ny references as an eventual contribution to the introduction
[1] Bengt Steen, Sven-Olof Ryding "The EPS Enviro-accounting Method", Swedish Environmental Research Institute, Report nr B
1080. Gothenburg 1992.
The report introduces 'end point nodelling' and the 'Safe Quard Subject' concept
into LCA
[2] Bengt Steen "EPS-Default Valuation of Environmental Impacts from Emissions and Use of Resources. Version 1996" Swedish
Environmental Protection Agency, Report AFR 111, April 1996.
This report is an update of the 92 report, with a inproved nodelling and nore
subst ances eval uat ed.
[3] Bengt Steen "A systematic Approach to Environmental Priority Strategies in Product Development (EPS). Version 2000 - General
System Characteristics. Chalmers University of Technology, CPM Report 1999:4, Gothenburg 1999.
[4] Bengt Steen "A systematic Approach to Environmental Priority Strategies in Product Development (EPS). Version 2000 - Models
and Data of the Default Method. Chalmers University of Technology, CPM Report 1999:5, Gothenburg 1999.
The reports contai ns updated and extended inpact nodelling and descri be the nethod
according to requirements and recommendati on by | SO 14042.

Best regards

Bengt

C21: Helias Udo de Haes (23 February 2001)

Dear Col | eagues,

It took sone time, but attached you find the next draft of the chapter on AoPs. To
be practical, we regard this now as final draft which will be sent to the two
referees. Surely, they will have comments. If you al so have coments, please send
these to us, the we can deal with themin the same tine as we deal with the
comments fromthe referees. (The comments given by Bengt were the |ast we have

i ncl uded; Bo, sorry, | received your mail too late, but also without "red letters"”
in the edit function, so perhaps you sent the wong attachnment?).
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What have we done? First of all a presentation of two ways to distinguish AoPs, a
bottomup and a top-down way. Secondly, we sinplified the section on "system and
envi ronnent ", by distinguishing only between two | evels: the product system and
the total of product systens, i.e., the econony or technosphere. And we have tried
to mention alternative term nology or alternative viewpoints on the rel evant
places in the text. W have stuck to the term nology as was used in the first
report of the working group. New termni nology shoul d be chosen in the UNEP- SETAC
initiative, or in the next round of 1SO The literature has still to be done.

W realise that this is only a step in the process, but think that the discussion
has been quite relevant and interesting. So many thanks for the input! And the
process surely will continue. One specific point: Figure 3 is quite conplicated;

it may be better to split it into two figures: one with the AoPs, and one with the
rel ati onshi ps between AoPs, as was suggested by Erwin. By the way, we are quite
open whet her the chapter should be in the beginning or in the end.

Anot her point is that up to we have received just one other chapter, i.e., the
chapter from Edgar et al. Edgar et al., thanks! But may | again ask the other
authors to finalise your texts, and also to keep it as nuch as possible to the set
length? There is a possibility that | lost some nail. So, if already nore chapters
have been sent, please send themto ne again.

With best regards,

also on behalf of Erwin,

Hel i as

P.S. Nothing has been defined as yet on the format and lay out of the chapters. This has to be arranged with SETAC. But for the moment |
propose to take the format we have also use in our SETAC report from 1996.

C22: Arnold Tukker (27 February 2001)

Dear all,

Busy with projects at TNO | necessarily was silent for a while in the AoP debate (but well, I'm just an agenda member...), decided to take the
whole discussion with me this weekend to read things through, only to find out on Monday that a final draft had been circulated in the mean
time. So maybe the reaction | wanted to give in the mean time is 'mustard arriving after dinner' (or 'moutarde apres le diner' for our French-
speaking colleagues). But anyway. Here we go.

1. Like nmany others, I'mquite pleased that this debate nowis held and admre the
effort put into it by the editors of the chapter and the people who reacted thus
far.

2. To some extent, | amsurprised that WA-2 is having this debate at its end of
its existence - | would rather say that how you define your AoPs determines to a
| arge extent how the rest of your inpact assessnent will be structured. | would
like to refer to a dated, but in ny viewstill very useful report witten within
the framework of the devel opnent of the Dutch El A-net hodol ogy. They basically
state that in ElAs you have to start to construct your evaluation framework (read
| npact Assessnent) by choosing 'AoPs', defining the related i npact category end-
poi nts of relevance, deciding if you want to go for the true end-points or |eave
it with md-points, etc. (ref: EIA Assessnent nethods. Theory and Practice. ElA-
series No. 13, Mnistry of VROM the Hague, the Netherlands, 1982).

Wthin this general context you can basically derive any environnental inpact
assessnent tool you like (be it RA, LCIA etc.; for who is interested | refer to
ny paper 'LCA as a tool in EIA In Environnental |npact Assesnment Review (20),
2000, p. 435). But of course |I did not follow the debate in WA-2 too cl ose and
maybe you all felt confortable with the initial AoPs until very recently, and this
was the reason why this discussion started so |ate.

3. What | |ike so nuch about the approach in that El A nethodol ogy report is that
it makes clear that how you define your AoPs and the related i npact assessnent
nmethod is basically a CHOCE. O course not all choices will be as good as others.
O course once you have decided that the inpact assessnent needs to be used in the

Gate to EHS: Global LCA Village, March 2002 41



Phase C The Areas of Protection Debate

context of LCAthis limts the nunber of viable options. But yet, | think it is
likely that it is possible to choose different categorizations of AoPs and rel ated
approaches to inpact assessnent, that are equally acceptable for use in LCA

4, Point 3 is in fact reflected by nmuch of the discussion. Sone use as a criterion
t hat damage needs to be caused by an environnental process (Erwin), others don't
agree (David, Bo) or cone up with alternative criteria (Patrick 9/2). Sone use as
an criterion that the system boundaries of LC A should not be taken too broad,
since this would make LCI A not practicable.

Several divisions and hierarchies for AoPs have been suggested (Bo, Qivier). Etc
There is the suggestion that the choice should be at l[east 'consistent' (Erwn).
But what is consistent ? If for sone reason |'mnot interested in historica
heritage (like we were in nost EU countries in the 50s and 60s, see al the nice

city highways we build over lovely canals then) in ny LCA I |eave danage to man-
made structures out. If I'mjust pleased with maintaining biodiversity, but don't
care that 70% of a species dies, | leave "animal health' out. Etc. It is quite

difficult to sort out which limtations are inherently related to a kind of
‘consistency' required in your structure of LOA and which linmtations are
' choi ces' that can be defined in the goal and scope phase.

5. I"'mtherefore pleased that it is accepted that the chapter should not be too
prescriptive. | believe (like Jane, Edgar, James ?) that in defining your AoPs and
the related structure of Inpact Assessnent it will be very difficult to make a
sharp distinction between 'value-laden' and 'scientific' choices. That | say this
(see e.g. ny book with Kluwer) is of course not so inportant, much nore inportant
is that this nessage is sent out already for 30+ years by mainstream policy

sci ence and phil osophy of science.

6. Personally, I'"'mquite charmed by the effort of Edgar to structure LCA
according to the principles developed in Milti-attribute utility theory (MAUT; see
Int. J. of LCA6 (1)). This probably will not solve all questions, but at |east
will help to structure the choice/ hierarchy of AoPs, the relation wth inpact
categories etc. in a well-founded way. If additionally we will not fall into the
trap to nodel in inpact assessnment only the em ssion-effect chain, but include as
well proxy's that reflect the nmagnitude of our ignorance, and the extent to which
effects are reversible, we're on track to what | see as ny ideal LCA (I
deliberately say 'ny', since |'msure not all active and silent readers will agree
- agai n proof how val ue-1aden the whol e current excercise is).

7. As one of ny last a remark that is in one way down-to-earth, in one way

phi | osophical. In sonme respect, | |ike the discussions as going on now, leading to
an i nmprovenent of LA Yet, | think it is very useful to be nodest about what can
be achieved, and to what extent further refinement of LA wll truly contribute
to better decision making. Wien we | ook at the about 8 inpact categories that are
currently playing a role in mainstream LCA (GAP, ODP, POCP, Ac., Eutr., Hunmi ox,
Ecotox, | and use, resource use), the follow ng observati ons can be nade:

CODP is al nost obsolete in view of the ban of ozone depl eti ng substances
studies that try to contribute to debates where huntox and ecotox dom nate

are totally frustrated by the 'framing' problem | described in ny thesis (i.e.

i ndustry hanmering on risk assessnent, environnentalists and in the nean tinme al so
quite some policy nmakers now asking for nmore precaution), in relation to the
weaknesses and data gaps in inpact assessnent of toxic releases; a problem| don't
see solved by science, certainly not on short notice - |and use and resource use
still need an enornous amount of work before a generally accepted inpact
assessnent is available; - the remaining inpact categories can be covered by say
20 substances/interventions (if we use group paraneters rather than individua
substances for POCP; |I'm not even di scussing the point that geographi cal aspects
are very inportant for Ac, POCP and Eutr., a point in many cases difficult to
cover well in LCA).
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It is no surprise that in many practical studies | see and review practitioners
just use a very limted list of interventions in their LCAs, still providing good
deci si on support since they sinply state clearly in which areas LCALC A is not
power ful enough to underpin a decision scientifically. The whol e i dea about i npact
assessnent is that sonmehow we reduce the information density that potentially
could arise fromthe inventory via a structured wei ghting. But what do we gain if
in practice just a few dozen interventions play a neaningful role in decision
support by LCA, at the sane tine define a rather |arge nunber of AoPs to which
they should be related, and the mat hematical nodels to provide this relation
contain very inportant uncertainties and ignorances ? Wth this | don't want to
say that WA-2 should stop its useful work, but it does nmean sonethi ng about the
extent to which its ideas and approaches can be prescriptive for other
practitioners. | also believe it is useful if WA-2 openly addresses the
l[imtations of LOAin its final docunent.

8. Alast point inrelation to point 2), the central nature of how you define AoPs
for inpact assessnent, | would say that this would need to be the second chapter
in the report of WA-2 (after the introduction). The only reason to put it in an
annex or so is that there is no consensus on how AoPs shoul d be defined. A
solution to this problemis to describe which steps can be taken to choose AoPs,

i mpact categories etc., and then indicate which choice WA-2 (inplicitly ???) has
nmade (since WA inevitably has nade a choice - in defining all headers for
subsequent chapters on inpact assessnment categories, which | eave out e.g. the now
fanous car accidents, etc.), a fewideas for alternative choices, etc.

Helias, Erwin, | don't need a detailed reaction on this, just save your energy to improve your document.
Regards,

Arnol d Tukker
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