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1 Motivation and rationale for this text

The UNEP/SETAC Database Registry (registry, infthlewing) has long history as a project
meanwhile; several preparing workshops and useegsthave been held, which provided
important input from a user and a data providee.sid

Based on all the input received, it is now timenove forward and have a first working
installation of the registry.

Aim of this text is to outline basic “settings” fure registry, based on the input received. This
will be used as a specification for the upcominglementation step. Aim is further to

provide a discussion basis for the next stepsefeqistry, by outlining the foreseen steps in
a transparent manner.

2 Technicalities

The UNEP/SETAC Database Registry (registry, infthlewing) will be located on an own
web server, with Java installed. It will be accklesvia an own domain.

Users will get in contact with the registry viaiaternet browser. The website will have two
main sections: For one, it will provide a seardh similar to a Google site, clean, with a
simple search and a configurable search. Secoadjtdwill provide a repository of
resources, including data stock, pages of individasa providers, and pages of potential
moderators for the registry. For data providegsfdtilities (convenient data upload facilities)
will be provided where necessary. Data will be esioon the server if possible; version
numbers will be used to ensure consistency. Liokké origins of the data will be provided
as well, as far as possible. If data cannot beagi@d onto the server, the link to the origins of
the data will be the way to guide users to thesa. &&toring the data on the server is preferred
since it makes searching and indexing easierisfnbt possible, meta-information or other
appropriate information will need to be createdrfrihe datasets, stored on the server, and
synchronised with the original datasets.

On the server, a search engine from the Apacheneaupsoject will be installed
(http://lucene.apache.org/); the semantic of tleeceengine will be adapted to LCA “logic”.

In addition to data providers and (anonymous) dats that visit the server over the internet,
there will be moderators for specific topics (prodgroups; data sources; regions).

For maintaining their own pages, moderators and piadviders will be able to login and edit
the respective pages. Users should be able taeegsd then, after login, comment and rate
data sets and so forth.

3 Goal and working mode for the registry

3.1 The overall goal of the registry

The overall goal of the registry is very basic, &iad already been stated elsewhere (e.g.
Ciroth 2009):

Connect life cycle data users with life cycle dataviders, and create in the long term a
market place for life cycle data that allows udard the best suitable (and therefdrest
guality) data, and that allows data providers acthe world to get into contact with users,
worldwide.

3.2 Principal working mode of the registry

Providing data sets that suit best according teea tequest almost always will have the
consequence to single out certain data sets. Adratata sets are either not shown at all, or
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within the selection, users may find a certain nagkFor example, if data sets are presented
in lists, some data sets might not be containedlist, and the data in the list is presented in a
certain order, where users — be it correct or radsume the first data sets to rank higher than
the others.

Each data provider is free to select whether to jloe registry or not, and is further free to
select the access level (as described in sectioalihve) as fit.

For many users of LCA data, access on the proogssiory level is attractive. This is the
most detailed information, and can directly be useldCA studies.

Data providers, on the other side, have severabreawhy they possibly cannot grant access
on this detailed level.

Two important reasons are

- data sets that are not freely available but nedxtpaid for (if users have access to
the complete dataset already without any feesetisdittle incentive to invest in a
licence fee for obtaining the data set), and

- data sets that are sensitive, and can only beagisglto e.g. a member consortium.

On the other side, the registry for data providevgy to get into contact with users of LCA
data, which might create an incentive to displasaative, and as complete as possible, data.

Finally, technical barriers may hinder access werg detailed level. These technical issues
depend to some extent on the specific implememtatiee implementation will therefore need
to minimise possible barriers as far as feasible.

In summary, the UNEP/SETAC database registry voifila a flexible access scheme. There
will be no mandatory access level. First, evenagabvider is free to choose whether to join
the registry or not. Second, every data providerdecide about the possible level of detail
that is made available to the registry. An initakision can be revised later on, of course.

The principal working mode can be visualised asla kaking hub in a quite narrow sense: A
hub is perfectly balanced and centred in the wheebecause one superior element forces it
to be in the centre, but because the many diffeseokes pull in all different directions, at the
same time and with net, resulting power of zeras Thnstruction principle makes the wheel
more flexible and overall more stable.

Figure 1: A hub, literally, as guiding image forthe registry



For the “translation” of this image to the goaltloé registry, let's think of three examples.

1) There will be no rules that force data providerseteeal all key information. But a
demand from users to see key information from gedaiders will motivate data
providers to reveal information even if this is mendatory.

2) There will be no rules to prevent users to lookydal a specific kind of data; but as
often, the GiGo principle applies here which meaasbage in, garbage dulf users
ask for strange data sets, then strange data sgis e provided. This prevents the
registry from assuming a superior knowledge of wdah sets users indeed require,
and from limiting the freedom of users. Advice vii# provided though as best as
possible.

In the Gothenburg workshop, this principle of tegistry was put as “beauty lies in the eyes
of the beholder”. And it is not really surprisirat this principle reflects perfectly the ISO
standards understanding of data quality:

“ISO 14040 defines data quality as “characteristicdata that relate to their ability to
satisfy stated requirements”; [..] Transferredn® task of the database registry this
means that it is not an absolute property of a settdo be of high or low quality.
Rather, data quality is result of properties ofgacset and of what users require from
the data set”.

The working mode of the registry therefore perfeatitches the ISO concept of data quality.

3.3 Minimum requirements set by the registry — and htvey are controlled

The working mode does, however, not mean that éviegy goes; the following four
minimum requirements exist:

1) information that is provided by data providers musicorrect

2) users are responsible for how they use the datastpaovided by the registry
3) if users comment data sets, comments must berfseedffending content

4) moderators must act without self-interest and gsotively as possible

All these points deserve further attention. Allgbégoints need some control mechanism in
order to make the registry work.

3.3.1 Information provided by data providers must b e correct

The headline does not mean that a process dateea#s$ to be perfectly correct in absolute
measures (because typing or modelling errors ardtddities” simply can occur); rather, it
means that data providers must provide the infaomdb their best knowledge. This is not
limited to unit process or life cycle assessmefdrmation, but covers also meta information
as (for example) costs for data sets, general igiser of the content of the data source, and
contact information.

Control mechanisnFirst, every data provider must agree to a staterthat the provided
data are correct to his or her best knowledge bdfor data is made available via the registry.

'put very nicely by Charles Babbage, inventor aftfodomputing machines, in the nineteenth centi@y: two
occasions | have been asked,—'Pray, Mr. Babbageuifput into the machine wrong figures, will thght
answers come out?’ ... | am not able rightly to apprel the kind of confusion of ideas that could pke@/such
a question.’'Babbage, Charles: Passages from the life of agdpher. Longman, Roberts & Green, London
1864, p. 67.
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Data providers must to this end register. If inecstesicies are noticed, the data provider will
be contacted by the registry management, and onmisact will be logged.

To help users report inconsistencies, the regutihallow registered users to flag items (data
sets, meta data entries, ...), similar to, for examngbay’s ‘file a report’ feature.

ARe part item
@ File a Report:Report Item - Mozilla Firefox [g@
Fle Edit View History Bookmarks Took  Help
i =
@ - - ‘ot | e httpjcontact.ehay.comjws/eBayISAPT diPReportTiemier 77 - | - 2|
L8] Most Visited E SourceForge.net: Op... 4_'\ The openLCA project l"'@ LED Deutsch-Englisch... Rj LOGIN »
< File a Report:Report Item ~
I Y A e
File a report
Report item
Repaort Category
Reason for Report
Select One b
Detailed Reason
Select One ||
It
(.. .—_...._.)..._
Dane # 0
Figure 2: Flagging bad entries in ebay

When the data provider is contacted, the data geowvill change the information or
communicate why the provided information is corretherwise, the management takes a
decision to either change the information, or kiéepinformation — potentially with an
explanation, or, ultimately, to drop the informatiwom the registry. If a wiki system is
selected, these changesuld be documented for the public concerning meta datdhe
process data sets, corrected data sets will bedsssia new version and the old version will
by default be deleted.

3.3.2 Using the content provided by the registry is in the users’ responsibility

Control mechanismrhe control mechanism here is to make users awfahas principle, by
stating it in a general principles text on the sayi site (“registry principles”), and also by
stating it in a headline of the search results.

3.3.3 User comments must be free from offending con  tent

User comment management is often an issue in v@eaphlications; meanwhile, some
expertise has been gained on smart user commeitgaaent. Depending on the application,
more or less strict management mechanisms areaati\dgather strict management would be
to approve every single comment before applicatoth the disadvantage of being slow and
resource consuming. The appropriate level will niedoe fine-tuned over time, and might
also change over time. For the start, a fastedesslresource-needing mechanism is put in
place.

Control mechanismOnly registered users can comment; comments edladpged similar to
data sets or provider content. Users can be flaggeudell.



3.3.4 Moderators must act without self-interest and as objectively as possible

“The two breeds of Wikipedia Moderators: [ #£1: the instigator with a vested interest
[...] #2: the spam-hater with the itchy mouse finger”

There is a hefty debate in almost any web 2.0 egipdin about the role of moderators; it is
their duty to execute some sort of power by taklagisions which, in turn, possibly affronts
other users (see the quote above). Also, nobopgriect, even not moderators.

There is some experience in web 2.0 applicationsitaow to design a functioning
moderator “system” that supports a successful egipdin, whereas the specific solution
depends on the type of application.

Control mechanismActions of the moderators will be visible to regi®d users, including
data providers. Moderators can be flagged, by tegid users, similar to user comments.
Interested persons can apply for a moderator anlé be “enthroned” by the registry
management.

3.3.5 Conclusion on the requirements

The four different requirements formulated abovenseital for a functioning and successful
database registry. Once the registry is in usenakeasures will need to be fine-tuned and
adapted based on gained experiences.

Overall the idea is to build a system with a baéaotpower, where not one central unit is in
control but rather a multitude of interested andrall benevolent users control each other;
this again reminds at the hub and spoke image n&aeunit exists though, namely the
registry management, but it acts only where necgsgaentually, the management can be
itself again be advised or even controlled by adthaérecognised individuals or institutes, in
a later and more sophisticated organisational &trec

4 Two principal questions for the registry

Let’s now look into the practical use of the regisThere are two principal questions that a
sound solution for the registry needs to answaet,kanth are fundamental for users and for
data providers: These questions are:

1. How can users query what they are looking for?

2. How can the things that are found be presented?
They will further be explained in the following, @answers will be proposed, reflecting also
the principal goal and working mode for the regisés described above.
4.1 How can users query what they are looking for?

Let’s tentatively structurpossible user requestswith possible solutions, and let’s for
convenience distinguish the data source from the skts. Further, let’'s separately consider
the type of user decision.

4.1.1 Specifying what users are looking for —by th e users

Following the ISO definition of data quality repedtabove, the intended application, which
often might be some sort of decision support, shdetermine “what users are looking for”,
it should govern all the detailed settings thaedaine the data source and the data set.

2 Jim Williams: Wikipedia Moderators Make Hitler Lodkke a Hobbyist, http://search.sys-
con.com/node/1036826, July 2009



For the registry, however, it seems not too prattc make everything depend on the type of
application. It will often be easier for users &bext a specific source than to describe in detalil
the application, and it circumvents the necessitgrecisely define which source, for

example, is suitable for which application.

But in some aspects there will be exceptions:lif@rcycle impact assessmenitt is
important whether characterisation factors foritiended impact assessment method are
available for the elementary flows in the procesisces. In a broader sense, it is further
interesting whether LCA-like life cycliemventory modelling methodsas PAS 2050, which
pose slightly different modelling requirements, su@ported.

The type of user decision could be distinguishedel the JRC guidance handbook draft
discerns summarises a compilation of existing appibns to three basic types, namely
“Short-term product decision support”, “Future pumotidecision support”, “Future strategy
decision support” (JRC 2009, pp. 26). There is obsiy some relation between the most
appropriate data source and data set and theseaypecision; however, it seems at present
too early to implement this so this will be a té&sklater.

Proposed solution:

Have intended application as a third page / seestioere users can select. Offer on this
section main impact assessment methods availaddey {plus be open for extensions):

Offer also main inventory modelling methods othert “normal” LCA (PAS 2050 at
present).

Have a checkbox where users can select whethemtaetlthe LCIA method to be considered
for the registry search.

Have, for the data sources and/or for the procetisesupported LCIl and LCIA methods as
properties. In the end, the supported methods ttekd available on the process level, but
often complete data sources will support a methoabighout all data sets.

Consider the availability of a method for a procesthe registry result pages if the user has
this selected.
4.1.2 The data source
For the data source, possible user requests cannbmarised as
1. data from one single data source only (yes / ntg filam different sources are OK)
2. data from one or several specific data source(s)(@®s / no)
proposed solution:
- checkboxes where users select the fitting datacesur

- as aservice, data sources are provided with baakdrinformation, allowing the user
to group data sources. Background information ihesu

data format of the data sets;
price type of the data sets (free, with costs —byeag different levels)

whether the data source is a “library”, i.e. cdilet of diverse data sets, or
(part of) an LCA data quality network

the access level of the data set



4.1.3 The data set

Key aspects for the choice of the fitting datassettechnique, time, geography, and reliability
of the source. These are proposed by ISO, thegatef the JRC’s quality guidance
handbook draft (JRC 2009), and of the ecoinventityuguidelines as well (ecoinvent 2007),
to name but a few.

Proposed solution:

For the registrytechnique, time, andgeographyare taken as descriptors for the “real”
process and for its relation to the process theigdeoking for; ideally all these aspects
match (and in reality, one is often forced to aterimor or major deviation3)

Reliability of the sourceis more complicated as it summarises all modelleigted aspects
(or, let’s think it to be that way — which allows to put some lengthy methodology
discussions aside). So, in this pragmatic senBabilgy of the source comprises

- the modelling type (consequential or attributional)
- (if applicable:) allocation type, including syste&xpansion
- system boundary setting, which in turn comprises
guantitative boundary settings, if any
inclusion of infrastructure processes (yes / no)
- Quality assurance
[Uncertainty information (yes / no) — initially ¢éss importance?]
Reviewed data set according to the data source
Delta Input / Output < 5%

Documentation available for the data set (no /flriell and transparent
modelling documentation)

Reliability of the source in a qualitative senséthe user finds a source overall reliable and
useful — is already covered be the data sourcetgaieabove.

Finally, a third group of criteria deals with ttyge of information that is provided by the
registry and by the data source. The following poare of importance here:

- should the process be a unit process or not
- is information provided on the process level / psxmeta level / data source level /
data source meta level
4.2 How can the things that are found be presented?

The basic service the registry provides is to prekeks to life cycle analysis datasets based
on a search that is specified by the user. Thigcers very similar to search engines as
Google or bing.

It is convenient for the registry to conform to thay these search engines present results,
because they use a rather simple way of preserg@suits, and because their way is known to
almost any user. Basically, the engines presemntethdts in a list mode:

3 0One example was provided by Mark Huijbregts: If yeant to model a European passenger car, to beinsed
Europe, for year 2000, but find only tractors, use@anada in the 1980s..
“ See (Ciroth 2009) for details.
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Basically, the list is by each search engine coehteordering all matching sites according to
a single-scale page rank, with exceptions to achegttpages that are (or should be, for
transparency reasons) clearly distinguished framergpages.

Links in the provided list lead to the respectiite.s

As described above under technicalities, the nggygill use the Apache Lucene search
engine. This engine is in use also in other enwvirental search engines as the German
“portalu” (German Environmental Information Portalyw.portalu.de, coordinated by Nds.
Ministerium fir Umwelt und Klimaschutz).

Figure 4: German portal and search engine for envdonmental data and information

Also portalu calculates a one-dimensional rankorghie list (and it uses a list as well!). The
specific calculation is available (portalu 2006).

For the registry, the task is slightly differenathfor a general search engines as the “queried
objects” are all life cycle analysis data (provi&ler processes). This makes the task
somewhat easier, but it makes — probably — usensudeé more precise search results on the
other hand.

The following is proposed:
First, filter possible results based on user sgitifspecific data source asf., see 4.1).
Make these user settings available on an advarezedhspage.
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Allow users to permanently store their settinghdy are logged in (in a “myregistry”
section).

Calculate a ranking index based on time, technoéygl/geography only (for the remaining
processes that fit to the data source and modedjpegifications).

To this end, use the pedigree matrix concept (Weedé/esnaes 1996, Funtowicz Ravetz
1990) to aggregate differences in time, technokgyy geography according to the following
default tablé:

% &

By default, add all indicator scores to an oveéefabximity indicator”; the lower the indicator
value, the better the match between the data andsér request, and thus the higher the data
will appear in the result list.

Allow registered users to edit and store changekisfmatrix, and to apply this modified
matrix for registry searches. Allow them also tatstwback to the default matrix. Clearly
indicate for the search results when a non-defaattix is used.

Create “proximity lists” that indicate how far awaydata is from the user search (in terms of
time, geography, technology).

This is rather straightforward for time, taking tredues proposed by Weidema and Wesnees:

For geography, lists will be elaborated, using aghe figures and values by Weidema and
Wesnaes as a starting point, and probably refetoiri®lS data.

For technology, the lists are the most complex ptey also need maintenance. Using again
the terms of Weidema and Wesnaes as a starting psia will most likely be built following
industry classification systems (NAICS; NACE).

In a real application, the proximity of time, techogy and geography will depend on each
other. For example, a modern steel work will hawglar emissions in many different
geographical settings. It seems at present veryhtoated to take all this into account.

® Differences need to be seen always compared teatlies specified by the user
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Instead, users will be given the possibility tossdect one or several of the proximity criteria
time, geography, and technology. This will agairclearly shown together with the search
results. If nothing is selected, results will bdened randomly.

In addition to the data specific search, a fult earch will be provided.
The search page will therefore provide to users

- aseries of check boxes (for the different chotoedetermine the required reliability
of the source)

- three fields for specifying time, geography, anthtelogy respectively, and finally,
- an input field for free text.

5 Elements in the registry

The registry will consist of three main elementsvebsite, as central entry point for users and
data providers, a logic “behind” the website tisatised for producing list results according to
user requests, and a repository of data.

5.1 Website

The website itself will consist of a search pagesehuser can specify what kind of data sets
they are interested in, user pages where modem@tadrssers can present themselves, and a
similar page where data provider can present thieese

5.1.1 Search page

The search page is foreseen similar to a Googlels@age, with one clean first entry page,
and a detailed search page for more refined spatitns.

Figure 5: Google, basic search page
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Figure 6: Google, detailed search page

5.1.2 User page

Content in user pages is provided by users, anthrmninterests, contact information, the
role of the user (moderator, editor, ...), and tke,lsimilar to profile pages in social network
sites.

5.1.3 Data provider page

The data provider page is similar to the user pgét contains information about the
provided data, and a self-presentation of the pliaaider in respect to the data sets, similar
to, for example, seller pages in Amazon (but withaer ratings):

13



Figure 7: Amazon, seller page

5.2 Registry logic

As described in chapter 2, an LCA-type semantitvalimplemented into the Apache
Lucene search engine that runs on the site. Tgis ieill be openly displayed and available
for review.

5.3 Dataset repository

Finally, the registry will contain those data siigt are possible to store in the registry. This
are datasets where the file format is readablen(sxhpaper pages will be of no use), and
where the data provider has granted the data sasébul parts of it, as the meta data section)
to be stored at the registry server.

Storing the data at the server is preferred sinisegives the search engine faster access, and
prevents dead links. A procedure to make suredaiat sets are up to date as far as possible
will be implemented.

6 Actions and timeline
The following action points can be derived from gineposed:
1. register domain
2. create proximity lists
a) time
b) geography
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C) technology
3. prepare forms for data providers to enter data
milestone 1: draft registry specification

. send out forms to data providers, collect with ingheck, and import into registry

. contact potential moderators, and establish a fiooneal connection

build search logic

4
5

6. build starting website
7

8. document search logic
9

present and discuss concept, with users and datalprs

10.import data sets into registry, classify accordimghe registry search logic

11.extend basic website
12.test runs of the registry
milestone 2: registry go-live

13. continuous monitoring and improvement (and possifimement and extension)

And the following timeline and order is proposed:

0 ~NO U

9.

week

1 2 3 4 5 6 7 8 9 10 11 12

. register domain

. create proximity lists

a) time
b) geography
c) technology

. prepare forms for data providers to enter data

draft registry specs finaliseq

. send out forms to data providers, collect wigbut, check, and import into regisf]

Iy

. contact potential moderators, and establish i@ ficomal connection

. build starting website

. build search logic

. document search logic

present and discuss concept, with users ancdatalers

10. import data sets into registry, classify acowdo the registry search logic
11. extend basic website
12. test runs of the registry

registry go-live

13. continuous monitoring and improvement (and ipdssefinement and extensio

)

Figure 8: Overview of the proposed tasks, theirrder, and timeline

All actions will be performed by the current prdjégam for the registry. The registry go-live
will be supported by a launching event at a workstwbe held back to back to an
international conference, for example the upcon8etac case study symposium in Seville.

Supporting more refined user queries and data geovequests are definitely possible for the
registry; also the Google site and search engiseshialved over several years. For example,
it would be interesting to be able to filter outdamaybe modify, datasets according to
existing quality guidelines, as the ecoinvent gyauidelines or the ILCD guidance, or
upcoming UNEP guidelines (LCI 2009, Lemmet 2009)wsdver, following the concept of
organic growth for the registry (Ciroth 2009), asfirst to go live with a basic but useful
registry, and extend this later on, also basederdedback and experiences gained.
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