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Executive Summary 
The outcome of the tender "Internet site on Life-Cycle Assessment Tools and Services and 
Life-Cycle Inventory Data in support of European Integrated Product Policy" supports the life 
cycle related data needs for the implementation of the Integrated Product Policy (IPP), the 
thematic strategy on Prevention and Recycling of Waste” and the thematic strategy on the 
Sustainable Use of Natural Resources. The deliverables has been designed in a way to be 
the long time basis for life cycle related information for the above mentioned efforts. 

To address the needs of first time users as well as experts an “Info Hub” addressing the 
following areas has been developed: 

• Introduction into LCA (life cycle thinking, application of LCA and standards); 

• ELCD data system (European Reference Life Cycle Data System, ELCD) of Life 
Cycle Inventory (LCI) data sets and (in future) also recommended impact factors, 
and; 

• LCA resource directory (user guidance for first time users of life cycle oriented 
services, tools and third party databases). 

To ensure that the ELCD LCI data sets represent the current state of the art and being 
accepted/supported by industry, the effort has been to involve industry partners from the 
beginning. As first partners PlasticsEurope, EAA, ECI, FEFCO and Eurofer supported the 
effort by supplying LCI data. To guarantee long term success of the LCA platform, the 
database has been developed in a dynamic way. This offers the possibility to enlarge the 
database by including additional LCI datasets in the ELCD data format and secures an easy 
up dating procedure of existing information. 

In the following figure, the project consortium, management structure and the main 
responsibilities are shown. The applied management structure ensured a smooth information 
flow between the project partners and with the JRC-IES in Ispra, who technically guided the 
project. 
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The created internet site has been integrated into the European Platform on Life Cycle 
Assessment. The site represents a broad source of information for first time users and 
experts which increases the efficiency of life cycle related research tremendously. The 
included database contains 110 LCI data sets, in detail: 32 materials (plastics 20, metals/ 
semi-metals 3, inorganic chemicals 3, and wood 6; 39 energy carriers/fuels; 22 end-of-life 
treatment (disposal 4 and energetic recycling 18; 1 packaging system; and 16 transport 
services. As additional industry groups already showed interest in contributing information to 
the database, the current status should be seen as the starting point for future extension. 

Currently (September 2006), guidance on methodology and a review procedure is not yet 
available. This is a separate delivery from the European Platform on Life Cycle Assessment 
project and not included in the service contract. As this is an essential part for guaranteeing 
consistency and neutrality of the covered LCI data sets, the development process has been 
started and is expected to be finished within the next years (2007-2008).  
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Introduction 
The final report on the project “Internet site on Life-Cycle Assessment Tools and Services 
and Life-Cycle Inventory Data in support of European Integrated Product Policy” is 
presenting the structure and content of the web-site that has been developed. 

The web page includes i) the directory of LCA services, tools, and databases and their 
providers (as required in task 1 of the technical annex of the tender) and ii) the European 
Reference Life Cycle Database (ELCD) of LCI data sets including functionality to search, 
view and download the datasets as XML files in the ELCD format. The documentation of the 
data is part of the data set in the ELCD data format.  

 

Project description and overview 

Background of the project 

The deliverables of the IPP Internet Site service project are published in the Internet under 
EUROPA and as part of the Commission's project "European Platform on Life Cycle 
Assessment". While the call for the IPP Internet Site project was published already by mid of 
2003 and was awarded by end of 2004, the activity of the European Platform on Life Cycle 
Assessment started only after mid of 2005. By coordinating the planning for the two projects 
by DG ENV and DG JRC-IES and by technically coordinating the IPP Internet Site project 
from side of DG JRC-IES, a smooth integration into the later starting Platform project was 
however ensured. Thereby it was possible for DG JRC-IES and DG ENV to steer the 
deliverables to fully match the scope and mandate of the Platform project. They can now 
form the foundation for maintaining and further developing the LCI data system as well as the 
LCA directory within the Platform project. 

 

Overall objectives, aim, tasks and initial scope 

The overall concept of the internet site addressed two main areas which are interconnected: 

1. service and information (task 1) and 

2. LCI data (task 2) 

The overall objective has been to provide an information platform which is easy to 
understand and increases the efficiency when searching for answers of life cycle related 
questions for all kinds of users. Therefore the concept addresses the needs of various 
potential users, e.g. first time life cycle user, smaller companies (SME) as well as experts, 
public administrations and larger companies. 
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Highlights of the offer 

The approach followed by the project consortium to meet the goal having reliable data 
representing the current state of the art as part of the database and being accepted/ 
supported by industry was the involve industry partners from the beginning. Therefore data 
acquisition and quality checks of the LCI data sets have been done in close collaboration 
with industry. To ensure the long time success of the platform a dynamic database concept 
where industry is updating their data has been realised. Major industry association, e.g. 
PlasticsEurope, EAA, ECI, FEFCO, Eurofer, have contributed to the project.  

The approach followed by the project consortium showed success as other industry 
associations indicated their interest to contribute information in the future. 

 

Principles and changes in scope and content in agreement with the contractor 

The call for tender did not describe the focus of the project in detail; therefore some 
clarification was necessary before the start of the project. This clarification could be achieved 
at the kick-off meeting January 28th 2005 in Brussels. Principles of the project have been 
fixed at the kick-off meeting (see summary of the binding “Inception report”) and the final 
scope was documented in the interim report which was finalised after receiving comments 
from the demonstration workshop held January 17th 2006 in Brussels.  

Principles of the project are:  

• The project has to support of Integrated Product Policy (IPP) within the European 
Union.  

• The project has to enhance the accessibility to LCI data and LCA tools to enable 
more people to use life cycle thinking in practice. Various studies have shown that 
there is no neutral overview on data, services, tools and service providers available in 
Europe.  

• It should lower barriers to uptake life cycle considerations into decision making. A 
better transparency on data, services, tools and service providers will help decision 
makers to select the information needed in a reasonable time.  

• Special support should be given to stakeholders with limited resources, e.g. SMEs or 
NGOs. They do not have resources to investigate the market for databases, tools and 
services and they need free access to core data sufficient for easy applications.  

• The Internet site should allow easy access, therefore no registration at the site is 
desired and an easy user interface is necessary.  

• The LCA information part and the LCI data have to be ready to use. Therefore the 
LCI data have to be available as LCI results up to the point of “use” of the LCI data, 
e.g. cradle to gate. Unit process data would be too complex for the intended user 
group.  
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• The focus is on LCI data on the European level, there are national database activities 
which address the national and sub-national level. If there are relevant differences 
between countries or regions, national or regional data should be included as well, 
e.g. for electricity.  

• Since the database will serve as reference data, the data should be quality-assured, 
already for the first version of the database, as far as possible. The process of quality 
assurance has to be implemented together with the providers of the data.  

• To make sure that real-life data is included in the database as far as possible, a 
consensus with the supporting European industries about content, methodology and 
way of presentation of the data is desired. 

• The LCI data sets are the core for future extensions. The goal of the activity is 
provide reference data commonly used.  

• The European Reference Database should be easy to update, that requires good 
technical solutions on the format side as well as procedures for updating information 
in the website, accepted by the supporting industries.  

The major adjustments and changes in the scope are:  

• Focus on data from industry since publicly available as such does not meet the 
requirements regarding consistency and representativity.  

• Electricity should be aggregated in the ready to use datasets as far as possible, since 
the user cannot know, which type of electricity represents the used electricity-mix of 
the process.  

 

Final deliverables 

The final deliverables of the tender are the provision of the content ( Introduction into LCA, 
European Reference Life Cycle Database (ELCD) including first LCI data sets and the 
directory of life cycle related services, tools, databases and their providers) of the LCA info 
hub to the JRC and a final report on the project. 

The final web site has been presented at a demonstration workshop in Brussels 
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Structure of the management, roles and responsibilities of work within the consortium 

The coordination of the project was carried out by PE Europe. The different tasks were 
conducted by the project consortium; Figure 1 and the following brief description show an 
overview of the main responsibilities:  
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Figure 1: Structure of the consortium 

PE Europe: Introduction pages and user guidance, acquisition of content for the LCA 
Resources Directory by questionnaire, development of concept and layout of the ELCD Data 
System part of the website, acquisition of LCI data from various industries, supply of waste 
treatment data, technical review and transfer of the LCI data to the ELCD format. 

Forschungszentrum Karlsruhe: Development of the technical concept and layout of the 
ELCD Data System, development of the data model for the webpage, implementation of the 
website and integration of the LCI data into the website’s ELCD Data System and of the 
questionnaires into the LCA Resources Directory of the website.  

LBP1, Universität Stuttgart: Development of concept and layout of the ELCD Data System 
part of the website, acquisition of LCI data from various industries, supply of energy and 
transport data from the GaBi database, technical review and transfer of the LCI data to the 
ELCD format.  

LCA Center Denmark: Introduction pages, glossary, and user guidance.  

IMI, Chalmers University: User guidance and glossary. 

The whole project was technically guided by the “European Platform on LCA” project team at 
the DG JRC-IES in Ispra, Italy; several suggestions could be incorporated in the webpage 
during the project.  

                                                 
1  The Department of Life Cycle Engineering changed within the University of Stuttgart from IKP (Institute for 

Polymer Science) to LBP (Chair for Building Physics) due to administrative reasons 



Final Report   page 9 
  

 

Internet Site on LCA Tools and Services and LCI Data in support of European Integrated Product Policy 

For the implementation of the data set part of the project, the provision of a LCI data format 
was necessary. The specification of the LCI data format in XML and the realisation of a 
reference implementation were not part of the project description; they were provided by the 
JRC-IES. However, it was crucial for the development of the reference format to involve 
stakeholders and give them enough time to comment on the different drafts. Since the format 
work was therefore finalised later than intended, in May 2006, a prolongation of the project 
was indispensable. Although not foreseen in the contract, this was done from side of the 
contractor at no additional cost. 

In practice, the transfer of the data in the newly developed ELCD format was in parallel the 
test of the format implementation and the applicability of the format. Several iterations of the 
format specification were necessary to receive an optimal result for the ELCD database. 
Although not being part of the contract, these additional tasks were provided by the 
consortium at no additional cost.  

 

Collaboration with business associations 

When starting the collaboration with business organisations it became clear, that industry 
have individually a different knowledge and experience in LCA and generating representative 
datasets. In consequence, more communication, many discussions and two additional 
workshops with some associations were necessary to find an agreement with the goals of 
the project.  

The biggest problem was that guidance documents on methodology and a review procedure 
are not available yet, but they are necessary to ensure consistent and ‘neutral’ datasets in 
the ELCD database, consistent with the methodological choices all data suppliers should 
agree on, ‘neutral’ means that content and documentation are proven and documented by a 
defined review procedure. The ELCD data format contains the necessary fields to document 
the methodological aspects and the outcome of the review.  

Beside the methodological guidance and the review procedure, the European platform has to 
define the scope, which data should be part of the core database in the future. Rules about a 
minimum representativity of the datasets, how widely they are used and a long term support 
in updating the datasets will help industry to identify where they have to start activities.  

In general we have seen that industry is willing to provide environmental information in the 
common ELCD data format, most business associations welcome the activities for several 
reasons, e.g.  

- it gives them the possibility to provide environmental information together with others 
in a neutral context and the ELCD data format,  

- the upcoming work on methodology helps other activities like the harmonisation work 
in CEN TC 350 (sustainable construction),  

- Life Cycle Thinking supports a more coherent policy making 
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Usability of the web-site by users with limited resources 

To support the use of the web page by different user groups, a user guidance was developed 
to allow different user groups an more direct access. Four user groups were detected as 
most important beside the LCA professionals. Environmental managers, product designers, 
purchasers and policy makers are using LCA resources to support decisions for which they 
have normally only limited resources. The user guidance will help them to get fast answers 
on typical questions they might have and a good linkage to the LCA resources directory. 
Together with the introduction to LCA they get good support in life cycle related topics.  

Of course, the web page is not designed to learn everything about LCA without having some 
knowledge before, the aim is to provide guidance to the resources (providers, services, tools 
and data) which help to answer LCA related questions in an efficient way.   

 

Next steps 

Currently (September 2006), guidance on methodology and a review procedure is not yet 
available. This is a separate delivery from the European Platform on Life Cycle Assessment 
project and not included in the service contract. As this is an essential part for guaranteeing 
consistency and neutrality of the covered LCI data sets, the development process has been 
started and is expected to be finished within the next years (2007-2008). 

 

Structure of report 

The following report is divided according to the two tasks, on “Directory of LCA tools and 
service providers” (task 1) page 11-53 and on “Acquisition, formatting and transfer of data to 
the European database” (task 2) page 54-72.  
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Task 1:  Directories of LCA Tools and Service 
Providers 

1 Structure of the web site 

The intention of the European Commission information hub on life cycle based tools, data 
and services, is to provide structured, cost free and independent information about life cycle 
based tools, data and services and their providers. As requested by the European 
Commission (EC), some introductory information about Life Cycle Assessment (LCA) and 
links to important organizations associated with LCA especially EU / EC related LCA sites 
are given on the web site. Further, a directory of information about LCA tools, service 
providers and databases is part of the web site (LCA Resources Directory). The directory 
contains also a user guidance area which guides different user classes to those providers, 
services, tools and database entries which may be relevant for their needs.  

Since the European Commission was to support LCA practitioners towards good practice on 
a harmonized data foundation with cost-free and publicly available LCI (core) datasets with 
Europe-wide relevance in an European LCI Database (ELCD Data System), another 
important part of the web site is the ELCD Data System where information about the ELCD 
core data sets (and in future potentially on other ELCD-consistent LCI data sets) is given. 

The web site is logically split up into three functional groups, as depicted in Figure 2: 

A few static web pages deliver some basic information about LCA, such as a short 
introduction to terms, methods and applicability (called LCA introduction) and lists links to a 
few important other sites related to LCA (for example relevant international standards, life 
cycle related policies and activities on European level and international activities).  

A group of standard navigation elements, which are available in all web pages generated 
by the LCA web site, contains the necessary links to other information pages of the EUROPA 
site, which are standardized on the EUROPA site and should be available everywhere. Other 
elements of the header area of a sites web page are a language selector, a sitemap, a FAQ 
section link and a contact link. These standard navigation elements are integrated into the 
corporate layout of the LCA web site, which is EUROPA site conform.  

Meta information about data sets is placed under the main data set area (ELCD Data 
System) of the dynamic content area and delivers functionalities for different target groups to 
search for data sets, list data sets, view metadata information of data sets, show the entire 
data set as HTML page and download the freely available data sets. A restricted 
maintenance area is available for maintenance at JRC-IES that allows the upload of new 
ELCD data sets by authorized persons in the EC agreed XML-format (ELCD Format) and 
metadata is automatically extracted from the data set if such data is available. By using the 
ELCD format, metadata descriptions for new or updated data sets can be automatically 
provided. The import mechanism for ELCD data sets reads in the ELCD format process 
descriptions and extracts automatically all relevant metadata from the data sets and imports 
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them into the site’s database. For future versions the implementation of a restricted third 
party maintenance area for upload and management of third party LCI data set’s Meta data 
may be foreseen. This would require a more comprehensive user management with different 
levels of access and change rights etc.  

Part of the data set area is a page of static content including an information package for 
external data set providers (developer page). This is to provide a description of their data 
sets in the ELCD Format (the XML schemas, XSLT style sheets for HTML display, validation 
and conformity check and sample data sets, illustrating the use of the documentation fields). 
It should be noted that the specification and implementation description of the ELCD Format 
is not part of this tender. 

  
Figure 2: Functionalities of the web-site 

Another dynamic content area of the site is the directory of third party life cycle based 
tools, services, service providers and databases (the LCA Resources Directory). This 
directory is based on a database, which contains the necessary metadata information about 
life cycle related tools, services, providers and databases. From the database, information 
dynamic web pages are generated that allow for hierarchical navigation. Search forms are 
provided for different target groups to search in the directory. The directory area also 
contains user guidance pages which describe for different target groups which services are 
considered to fulfil their need for solving specific problems, with links to the other parts of the 
directory, i.e. who is providing the respective services and which tools and databases might 
be useful to meet their requirements. For a future version of the directory area, it might be 
foreseen to have a maintenance area where information in the directory is updated directly 
by the third party through web forms. At the moment, new and updated information about 
tools, database, provider and their services are imported via Excel questionnaires which 
have a form like structure and which content is comfortably read in by a build-in function of 
the website if they are copied into the servers file system by JRC-IES staff. 

Finally, there is a glossary, which contains some important terminology descriptions. The 
glossary content is held in a database form, instead of having just a static page with a 
glossary list. Thereby it is possible to link arbitrary terms in the web pages to their 
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corresponding explanation in the glossary. This is extensively used in the static introduction 
area of the site where tooltips show the explanations of common terms dynamically extracted 
from the glossary. For future versions it might be considered to extend the glossary in scope, 
but also to transform it into a terminology with synonyms, preferred terms, grouping of terms 
and hierarchical relationships among terms.  
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2 Content structure of the web site 

As mentioned in chapter 1, the European Commission information hub on life cycle based 
tools, data and services consists of two main parts where substantial information is provided. 
In the first part the core data sets of the Commission’s ELCD Data System (and in later 
versions meta-information of ELCD-consistent third party LCI data sets) are presented. With 
the meta-information of the data sets given, a user will be able to find LCI data sets she/he is 
searching for. The second part of the web site is a directory where LCA services, tools and 
databases are presented together with the related providers’ contact information. In the LCA 
Resources Directory part, a user will be able to find relevant contacts of experts to help with 
his or her LCA specific questions respectively tasks in terms of services, tools and 
databases. 

The structure of the content of the web site in respect to the two main parts “ELCD Data 
System” (described in chapter 2.2) and “LCA Resources Directory” (described in chapter 2.3) 
is presented in the following sub chapters. Note, the discussion in this chapter will focus on 
the web site as user interface and not so much on internal data organization issues. So, the 
next sub chapters will present information about what information elements are presented to 
the user of the web site and which attributes of the respective data set, tool, database, 
service or provider they address. The attributes were selected in order to give the users a 
quick overview on the one hand but also to address a large part of target groups on the other 
hand. 

It is important to keep some constraints in mind, which were tried to be respected during the 
development of the website’s content structure. First, only information can be presented 
which is already available or could be collected by the tenderer of this study. Second, it is 
meaningful to only present information to the users which could be regularly maintained by 
the EC for the lifespan of the system because the presentation of old and outdated 
information in a web information system is considered to be very bad practice by users. 
Because of the limited human resource capacity of JRC-IES, information which tends to 
change quickly should be excluded from the system and maybe substituted by a link to a 
better maintained source, like the homepage of the provider of a tool, service or database. 
Third, wherever possible and appropriate known and agreed classifications of data sets, 
tools, services and so on were tried to be respected by the underlying technical data 
organization of the data sets area and of the directory. Also, for a much better support of 
searching, grouping and comparing entries within the web site, option lists and more formally 
specified value types are implemented for as many attributes as possible. 

2.1 Introduction pages into LCA 

The introduction pages into LCA were developed to give a short overview on the topic. The 
pages are structured in the three groups “Life Cycle Assessment according to ISO 14040”, 
“life cycle thinking” and “applications of LCA”. The first group has sub-pages which follow the 
structure of ISO 14040, sub-pages give information on ‘goal and scope definition’, ‘life cycle 
inventory’, ‘life cycle impact assessment’ and on ‘interpretation’ (see figure 3).  
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Figure 3: Structure of the introduction pages 

2.2 The ELCD Data System part of the web site 

In this subchapter, only the content structure of the web pages describing a data set is 
explained. The functionality of this part of the web site and its user interface will be described 
later in the document.  

The data set part of the EC LCA web site contains web pages with meta-information about 
the ELCD data sets (and in future versions on other ELCD-consistent data sets provided by 
third parties). At the time of the first release of the web-site (June 2006), only data sets 
maintained as part of the Commission’s ELCD core database are provided. The functionality 
of the ELCD Data System will allow different user groups to search for data sets using their 
meta data information, to display all meta data information of the identified data sets and – in 
case of ELCD core data sets – download all data sets in the EC provided XML-format (ELCD 
Format) together with the ELCD schema files and style sheets.  

It should be noted that the underlying database structure of a data set is constructed from a 
subset of the meta-data description of an ELCD data set as specified in the ELCD Format 
specification. This is possible since the meta-data in the web-site database is created by an 
automatic extraction of meta-data from the imported ELCD data sets. 
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Figure 4: UML structure of the data sets part of the directory 

For a sufficient description of a data set, the following metadata are extracted and displayed: 
First of all, the name of the data set as a combination of the four ELCD naming attributes 
baseName, treatmentStandardsRoutes, mixTypeAndLocation and functionalUnitFlowProper-
ties is given, which allows for a rather unique naming of each product system respectively 
process. A further characterization is provided by the categorization of the process 
(categories are derived from the ELCD Format specification by JRC-IES), by giving 
synonyms, the reference flow(s), a use advice and a general comment for the data set. 
Some further technical details are given within ‘Data set Format’, ‘Conformity System’ and 
‘Available languages’. Equally, it is displayed of which type a process is, if it is 
parameterised, how complete the product model is and if the data set is officially approved 
by the relevant owner or operator of the respective product or process/service which is 
documented in this data set. Some representativeness information, like the reference year 
and the geographical area covered is displayed as well. Further, some review details are 
given. 

The UML structure for the extracted meta-data of the ELCD data sets is shown in Figure 4. A 
formal description for the meta-data attributes of the data set area, which is used in the web 
site, is given in Table 1. Fields that are listed in the overview page, in the tables of a result 
page and searchable attributes on the data sets’ search page are marked in their respective 
columns. Note that not all of the attributes described in the UML database schema and 
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extracted from the ELCD files are used in the web site. For the final release of the web site it 
was decided that some of the information are too specific and should hence not be displayed 
in the overview page. 

Table 1: Matching of attributes of the ELCD data set part with ELCD-Format elements 

Attribute ELCD element Overview 
page 

Result 
list 

Search
-able 

Name NameType / baseName 
+ treatmentStandardsRoutes 
+ mixTypeAndLocation 
+ functionalUnitFlowProperties 

X X X 

Type of process LCIMethodAndAllocationType / typeOfDataSet X  X 

Parameterised If ELCD formula contains parameter X X X 

Data set Format DataEntryByGroup1 / 
referenceToDatasSetFormat 

X   

Conformity 
system 

ConsistencyAndConformityGroup1 / 
referenceToConformitySystem 

X   

Data set use 
approval 

DataEntryByGroup1 / dataSetUseApproval X   

Available 
languages 

At the moment, only English is supported X   

Geographical 
area covered 

LocationOfOperationSupplyOrProductionType / 
location 

X X X 

Reference year referenceYear X X X 

Category category + level (level 0 = main category, level 0 
= subcategory 

X X X 

Synonyms DataSetInformationType / synonyms X   

Completeness of 
product model 

CompletenessType / 
completenessProductModel 

X   

Use advice for 
data set 

DataSourcesTreatmentAndRepresentativeness
Type / useAdviceForDataset 

X  X 

Reference flow(s) QuantitativeReferenceType / 
referenceToReferenceFlow 

X   

General 
Comment 

DataSetInformationType / generalComment X  X 
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Attribute ELCD element Overview 
page 

Result 
list 

Search
-able 

Reviews 

Type of review 

Review details on 
technical content 

Review details on 
impact coverage 

Review details on 
LCIA method 

Reviewer name 
and institution 

Validation / review / … 

type parameter of review tag 

 
review / reviewDetailsOnTechnicalContent 

review / reviewDetailsOnImpactCoverage 

 

Review / reviewDetailsOnLCIAMethod 

 

review / 
referenceToNameOfReviewerAndInstitution 

X   

On every data set overview page which shows the meta-data of a core ELCD data set, there 
is a link to an html page showing the complete data set in ELCD Format (with all metadata 
and input/output flow data). The html pages are pre-generated from the xml files and stored 
in a separate folder of the website’s file system. [It is to be noted, that it was not foreseen to 
be possible to access the permanent DataSetURI information of any data set if displayed 
online in html. This link is hence not supported in the html files; for more information refer to 
JRC-IES’ background report on the ELCD data format development.]  A further link leads to a 
download page where all data sets can be downloaded in one big zip archive containing all 
the data sets of the Commission’s ELCD database in ELCD XML format (including all 
process or LCI results, flows, flow property, unit groups, contacts, and sources, plus all 
external documents which are appended to the source data sets) with the corresponding 
schema files and style sheets for offline usage. 

The ELCD Data System area also contains a sub-page called “Developer support” which is 
intended for LCA tool and database developers, who wants to work with the ELCD format, 
e.g. by implementing interfaces to their own systems. Beside introductory information it 
provides a link to download an ELCD developer zip archive containing sample ELCD files, 
schema files and style sheets and some tools to work with ELCD files. 

In the ELCD Data System area it is also a link to a maintenance area which allows JRC-IES 
to maintain the data set area by adding and deleting data sets. This topic is rather complex 
because ELCD files of different types (processes, flows, contacts, sources, etc.) are cross-
referencing each other. The development and implementation of a database structure for the 
ELCD system was not part of this tender. The ELCD data set files are hence managed on 
the web site as a hierarchical file system and not in a database form; there is no functional 
support e.g. on which files could be safely deleted or added to the whole system so that all 
cross references remain valid. The consistency and hence validity of the system of ELCD 
files has to be ensured before the files are uploaded into the website’s file system. 
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2.3 The LCA Resources Directory of Tools, Services, Providers 
and Databases 

In this subchapter we describe the content structure of the LCA Resources Directory i.e. the 
web pages of the tools, services and database descriptions in the directory part of the 
Commission's LCA web site. First, an overview of the general directory structure is given 
(Figure 5). 

Directory structure

Databases

Tools
Services

Providers , Manufacturer

User Guidance

 

Figure 5: Structure of the directory part of the web-site 

The contents of the directory can be split up into the directory parts Tools, Services, 
Providers, and Databases. While the information in these different parts is logically 
separated, the underlying database is designed to allow an association between information 
pieces in these different parts if such an association seems to be naturally and meaningful. 
For example, every tool can be associated with a tool provider and service providers can be 
associated with the respective services. A provider can also be associated with more than 
one type of service if this is the case, etc. 

In each part of the directory, some main information about a tool, a service, a provider or a 
database will be given as could be derived from the Excel questionnaire received via the 
survey mentioned in chapter 2.3.6. Where it was regarded as crucial, an information attribute 
can be searched for on the respective ‘search’-web page. All ‘searchable’ attributes are 
marked in a special column of the following tables, describing the information given for the 
tools, databases, and services. 

Besides the dynamic content described above, the LCA Resources Directory part of the web 
site has also static user guidance pages which support dedicated users in finding information 
according to their particular purposes. The user guidance pages then link to relevant 
services, tools, and databases in the directory and their corresponding providers. 

The contents of the directory were automatically imported into the database from Excel 
questionnaires which were sent to the providers of tools, databases and services to acquire 
the necessary information. The questionnaires are structured in analogy to forms into 
different fields with a frozen and password secured structure where only unprotected fields 
can be filled in by the providers. The maintenance of the directory content could also easily 



Final Report   page 20 
  

 

Internet Site on LCA Tools and Services and LCI Data in support of European Integrated Product Policy 

be done by uploading the Excel questionnaires through a web interface and importing them 
afterwards with the Excel import mechanism. But the batch import to fill the database showed 
that the current version of the questionnaires is not optimal and should be enhanced in the 
future. 

In the next subchapters, the different parts of the directory and their content structure will be 
described further. 

2.3.1 User Guidance pages 

The User Guidance pages are the first subtopic of the LCA resources directory. They provide 
guidance for the five target user groups of environmental managers, product designers, 
purchasers, LCA professionals, and policy makers. The user guidance pages lead the 
dedicated users to services, providers, tools, and databases, which are able to support the 
users in their tasks and problems. Every user group has its own subset of pages highlighted 
with a special colour with a colour guidance system. So, every sub-page is marked with the 
respective users colour. Every sub-page consists of information text with several links to 
either further sub-pages or to a services result list based on a query executed on the 
displayed service (see also Chapter 3). 

2.3.2 Structure of the service description 

A service entry in the directory is just a short, general description of a service offered by 
providers. With the help of such entries, uniquely named services can be defined 
independently from the providers in the directory. A service entry just defines a unique name 
(category identifier) for the service [and a short description of the service]. Because the 
service names can be assigned to providers/manufacturers as services provided, the 
directory provides links to service providers, which provide a comparable service, on the 
description page of a service. The providers also can state a reference to whom and in which 
project the service was provided. This information is stored within the providers’ part of the 
database underlying the directory part of the website (see Figure 8). In case a provider’s 
service does not fit into the predefined list of services, the provider also can define its own 
service category, which is automatically stored in their corresponding “provided services list”. 
In order to avoid a wildly growing list of services, the newly created services do however not 
show up in the services overview list. 

The list of default services was provided by the tenderer, with input from JRC-IES, and is 
listed in the questionnaire in Appendix A (worksheet ‘services’, Table 6); it is a list of common 
services provided in the field Life Cycle Thinking. These service entries are used to classify 
and specify service offers of providers under the provider area. Unlike with the other parts of 
the registry (databases, tools, and providers), the selection of a service does not lead to a 
‘single’ service page (see following chapters) but to a page which contains a list of all 
providers offering the selected service plus a brief service description text. 

2.3.3 Structure of a tool description 

A tool description supplies information about the tool name (including the current version 
number and the year of first release), the links to the tool’s website, demo version and a list 
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of regional sales partner, if available, and a short description (free text) with the main 
information about the tool. Up to three screen shots of the tool can be provided, too. 
Providers and the developer of a tool are mentioned as a link to an entry in the providers’ 
part of the directory. Also the languages in which the tool interface is available, version and 
licence conditions, whether the tool has some variants free of cost, reference users, 
functionality issues (regarding inventory modelling, impact assessment methodology, 
analysis and interpretation of results, database management, and documentation) and 
databases which are included in the tool or can be imported are listed. Included databases 
are divided into the main and additional databases, linked to the respective database entry of 
the directory, if available. Each tool is classified by stating main economic sectors that are in 
focus of the tool and instruments/methods that are supported by the tool (see lists in 
Appendix A, sheet ‘tool developers’, Table 7). Implemented import and export formats of the 
tool can be specified as well. 

 

Figure 6: UML-Structure of the tools part of the directory 
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In Figure 6, the Unified Modelling Language (UML) structure of the underlying database for 
the tools part of the registry is shown. A formal description for the attributes of the tools part 
is given in Table 2. Attributes that are listed in the tables of the overview page or a result 
page as well as searchable attributes on the tools’ search page are marked in the respective 
columns. 

Table 2: Attributes of the tools part of the directory 

Attribute Description Attribute-
Type 

Options (if 
“Attribute-Type” = 

“option list”) 
Result 

list 
Search-

able 

Name Name of tool including number of 
actual version 

Text  X X 

Last release Date of Release of last version Text    

URL URL of tool homepage Hyperlink    

Screenshots Links to Screenshots of the user 
interface of the tool (max 3 as jpg-
files) 

Internal link 
to files 

   

Developer Internal link to a provider entry in 
the directory which has developed 
the tool (+ list of co-developers only 
on overview page) 

option list all providers 
(IDs) 

X  

Provider(s) Internal link to one or more provider 
entries in the directory which 
provide the tool 

option list all providers 
(IDs) 

  

Languages Available languages for the user 
interface of the tool 

option list 
(multi 
select) 

two letter 
country 
code or 
English 
language 
name 

X X 

Description Description of the tool text (max. 
3000 char.) 

  X 

Demo available Is a demo version available? Boolean yes / no  X 

URL Demo 
version 

URL of demo version Hyperlink    

Regional sales 
partner URL 

URL pointing to a provider web 
page listing regional sales partner 

Hyperling    

Main economic 
sectors 

List of economic sectors, the tool 
focuses on (max 2 sectors or 
‘general’) 

option list NACE Code 
(Short list)* 

 X 

Version and 
licence 
conditions 

Available versions and licence 
conditions for the tool (one set of 
entries for each variant) 

    



Final Report   page 23 
  

 

Internet Site on LCA Tools and Services and LCI Data in support of European Integrated Product Policy 

Attribute Description Attribute-
Type 

Options (if 
“Attribute-Type” = 

“option list”) 
Result 

list 
Search-

able 

tool variants Different available variants of the 
tool 

Text    

free of cost Is a tool variant free of cost? Boolean yes / no  X 

comment Comment on the described variant text (max. 
300 char.) 

   

Reference 
users 

Reference user of the described 
versions 

text (max. 
500 char.) 

   

Instruments List of instruments functionally 
supported by the tool 

option list + 
own 
instruments 
description 

list of 
instruments* 

X X 

Functionality Information on the functionalities of 
the tool divided into five subtopics 

    

inventory 
modelling 

information about the tools’ 
inventory modelling principles and 
abilities 

text (max. 
1000 char.) 

   

impact 
assessment 

methodology 

information about the impact 
assessment methods that are 
implemented in or can be used with 
the tool 

text (max. 
1000 char.) 

   

analysis and 
interpretation 

of results 

possibilities of the tool to support 
analysis and interpretation of LCI + 
LCIA results 

text (max. 
1000 char.) 

   

database 
management 

information about the tools’ abilities 
to manage all involved databases 

text (max. 
1000 char.) 

   

documentation information about the possibilities to 
document  data sets with the tool 

text (max. 
1000 char.) 

   

Databases 
available with 
the tool 

main database 
 

additional 
databases 

Databases available with the tool 
 
 

the database the tool is originally 
shipped with (if any) 

other databases available for the 
tool (by provider or third party) 

text or 
reference to 
database 
entry in the 
directory 

 
 
 

all 
databases 
(ID) 

all 
databases 
(ID) 

  

Supported 
exchange data 
formats 

Interfaces / filters of the tool to 
exchange data and results  

 ASCII, csv, 
Ecospold, 
ELCD, 
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Attribute Description Attribute-
Type 

Options (if 
“Attribute-Type” = 

“option list”) 
Result 

list 
Search-

able 

import formats formats which can be interpreted by 
the tool to import data 

option list  X 

export formats formats that can be written by the 
tool for export of data and results 

option list 

Excel, html, 
SPINE, 
SPOLD, 
SQL, txt, 
XML, other 

 X 

System 
Requirements 

Text describing system 
requirements, like operating system, 
memory requirements 

Text    

Other software 
requirements 

Text describing other software 
requirements, like need for a special 
database system, like Oracle 

Text    

* given in the questionnaire in Appendix A, sheet ‘tool developers’ (Table 7) 
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2.3.4 Structure of the databases description 

 

Figure 7: UML Structure of the database part of the directory 

Within a database description, the name, the actual version number (if any), the date of the 
first release and the last update, and a short overview description of the database is given. 
As in the tools’ part of the registry, links to the corresponding developer and to providers of 
the database can be established. Further, the URL of a developer web-page listing regional 
sales partner is displayed under the provider listing. Additionally co-developers of the 
database can be listed. If the database has an own web page, the respective URL will be 
shown. Also, the countries where database service is provided and the spoken languages of 
the database service are displayed on the overview page. Licence and access conditions for 
the main database and add-on databases can be given and available information can be 
displayed about reference users of the current version and languages the database. Links to 
the respective tools indicate in which tools the database is available or can be imported into 
automatically. 

The UML structure of the underlying database of the database part of the registry is shown in 
Figure 7. Note, the UML schema of the web-site database in respect to database 
descriptions contain many information elements which were requested before and after the 
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interim report, but were not used in the final version anymore. These attributes are 
implemented in the software as specified in the UML model. Some of this information (like 
coverage information and focus area of the database) is considered to be provided by JRC-
IES in a future version, depending on available information and practice needs. Thus, they 
are shown in the search page of databases but are currently deactivated. A formal 
description of the attributes which are used in the final version is given in Table 3. Attributes 
that are listed in the tables of the overview page or a result page as well searchable 
attributes on the tools’ search page are marked in the respective columns. 

Table 3: Attributes of the databases part of the directory 

Attribute Description Attribute-
Type 

Options (if 
“Attribute-Type” = 

“option list”) 

Result 
list 

Search-
able 

Name Name of database including 
number of actual version 

Text  X X 

Release dates 

Last update 
 

First release 

Release dates of the database 
 

Date of release of the current 
version 

Date of release of the first version 

 
 

date 
(mm/yyyy) 

   

Homepage URL of database homepage Hyperlink    

Main Database 
developer 

Internal link to a provider entry in 
the directory 

option list all providers 
(IDs) 

X  

Database co-
developers 

Name of co-developer of database 
(no. of occurrence: n) 

Text    

Description Description of the database (e.g. 
content and coverage, consistency 
issues, type of documentation) 

text (max. 
3000 char.) 

  X 

Reference 
users 

Reference users of the current 
version of the database 

text (max. 
500 char.) 

   

licence and 
access 
conditions 

(main database 
+ add on 
databases) 

Details on license conditions of 

main database 

add-on databases (no. of 
occurrence: n) 

- Name 

- Licence conditions 

 

 

 
 

text 

text (max. 
300 char.) 

   

Provider(s) (of 
the database) 

Internal link to a provider entry in 
the directory (no. of occurrence: n) 

option list all providers 
(IDs) 

  

Regional sales 
partner URL 

URL pointing to a provider web 
page listing regional sales partner 

Text    
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Attribute Description Attribute-
Type 

Options (if 
“Attribute-Type” = 

“option list”) 

Result 
list 

Search-
able 

Service 
provided in 

Countries where database service 
is provided 

List of area 
or country 
codes 

   

Languages 
spoken 

Languages spoken by database 
service 

List of 
Language 
codes 

   

Availability in 
tools 

Name 
 

Comment 

List of tools the database is 
available in or can be imported into 
automatically (no. of occurrence: 
n) 

Name of tool (as internal link to 
tool-entry if available) 

Comments on modifications, 
adjustments of format etc. 

 
 

 

Option list 
(multiselect) 

text (max. 
300 char.) 

 
 

 

all tool 
entries (IDs) 

  

Languages of 
database 

List of languages the database is 
available in 

option list 
(multiselect) 

2-character 
language 
code 

X X 
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2.3.5 Structure of the provider description 

 

Figure 8: UML-Structure of the provider description 

A provider description lists the name, the organization type, the address information, and the 
internet homepage of a provider and associates one or more provider categories with the 
provider as shown in the UML structure in Figure 8. The provider categories are service 
provider, tool provider, tool developer, database provider and database developer. A free text 
attribute ‘Description’ contains a short description of the provider. Within ‘Services offered in’ 
information is given in which countries the provider is providing its service and within 
“Languages spoken” in which languages a service can be provided. The home country of the 
provider should be listed under his main address. Further, every provider entry is associated 
with the respective services, tools, and databases he has developed or he provides as 
described in the directory. Services can be selected from the list given in Appendix A (work 
sheet ‘Services’, Table 6). Within the text attribute “Service provided for” to every associated 
service reference customers can be given. Providers can also name services, which are not 
in the service list. They will be shown in the list of services provided by the provider, but not 
be linked to one of the standard services listed in the service section.  

A formal description for the attributes of the provider part is given in Table 4. Attributes that 
are listed in the tables of the overview page or a service’s result page are marked in the 
respective column (see also Chapter 2.3.2). 
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Table 4: Description of a provider entry in the registry 

Attribute Description Attribute-
Type 

Options (if “Attribute-

Type” = “option list”) 
Result 

list 

Name Name of provider Text  X 

Organization 
type 

Category of provider option list Consultant, 
Science and 
education, 
Industrial or 
Business 
organisation, 
Governmental 
organization, Non 
governmental 
organization, other 

 

Type of service Type of services with respect to the 
content elements of the LCA 
Resources Directory 

option list Service provider, 
Software tool 
provider, 
Database 
provider, Data set 
provider, Software 
tool developer, 
Database 
developer, Data 
set developer, 

 

Languages 
spoken 

Languages the services are 
provided in 

option list two letter country 
code 

X 

Services offered 
in 

Countries and Regions the 
services are provided at 

Text two letter country 
code 

 

Address 
information 

Department 

Address 

City 

Zip 

Country 

Phone 

Fax 

E-Mail 

Homepage 

Information for identification of the 
provider 

 
 

text 

text 

text 

text 

text 

text 

text 

text (e-mail) 

text (URL) 

  

Description Short description of provider text (max. 
1000 char.) 
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Attribute Description Attribute-
Type 

Options (if “Attribute-

Type” = “option list”) 
Result 

list 

Tools developed Internal link to a tool entry in the 
directory (no. of occurrence: n) 

option list  all tools (IDs)  

Tools supplied Internal link to a tool entry in the 
directory (no. of occurrence: n) 

option list  all tools (IDs)  

Databases 
developed 

Internal link to a database entry in 
the directory (no. of occurrence: n) 

option list  all databases (IDs)  

Databases 
supplied 

Internal link to a database entry in 
the directory (no. of occurrence: n) 

option list  all databases (IDs)  

Services offered 
 

Service provided 
for 

Internal link to a service entry in the 
directory (no. of occurrence: n) 

References for provided service 
(no. of occurrence: 1 per service 
offered) 

option list 
 

text (max. 
300 char.) 

all services (IDs) X 

2.3.6 Contents of the directory 

The content of the directory is derived from a survey carried out by the project coordinator. 
The questionnaire was sent directly to approximately two hundred relevant institutions and 
parties, also asking them to also forward the questionnaires to further organisations, where 
relevant. All relevant information about the providers, the offered services, tools and 
databases for the first version of the web site as described in Chapter 2.3 above was asked 
for. The questionnaire is based on a Microsoft Excel workbook. It consists of four types of 
work sheets (Provider, Services, Tools, Databases), where information to the respective part 
can be filled in (see Appendix A, Table 5 to Table 8). This questionnaire will also be used for 
further adding and editing of entries in the directory by uploading with an import-routine 
implemented (see Chapter 3.4). 

Altogether nearly 40% of the questionnaires were filled in and sent back and 80 providers 
from all over Europe as well as overseas took actively part in the survey. Currently are 35 
tools and 22 databases are registered. Also all of the predefined services are actually offered 
by the providers and some additional services were added. For the detailed content of the 
directory please refer to the website itself. 

2.4 Glossary part 

The glossary part of the web site is also designed in a dynamic way. That means that all 
glossary terms and their descriptions are stored in the database system underlying the web 
site. Figure 9 shows the UML-structure of the glossary part. 

The dynamic structure enables an easy updating of the glossary in the future. After an 
extension of the glossary it also is easily possible to restructure the glossary web site e.g. by 
using an alphabetical index to facilitate access to the glossary terms the user is searching 
for. Currently only glossary term descriptions are available and a hierarchical classification of 
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terms by categories and a linking to synonyms is missing, because the underlying conceptual 
data were not available. Thus, the glossary can easily be extended to full 
Thesaurus/Terminology if so wished. 

 

Figure 9: UML-Structure of the glossary part of the web site 

In the static website parts (especially in the LCA Introduction pages), words in the text are 
linked to their explanations in the glossary by means of a Javascript function, which 
dynamically displays the corresponding term explanation if the cursor moves onto the word. 

2.5 Other contents 

Within the Commission's information hub on life cycle based data, tools and services there 
are some more content elements to serve the users’ needs. First of all there is a links page 
which is also accessible from the main menu. On the links page there are links to further LCA 
related resources. The links are divided into the four groups ‘Policy activities and instruments 
referring to life cycle thinking or assessment’, ‘Selected EC commissioned/supported projects 
including LCA’, ‘Member states mayor life cycle network activities (selection)’ and 
‘International organisations and life-cycle related activities’. For a detailed list of the links 
please refer to the web-site itself. 

There are also some standard website elements like a FAQ section (Frequently Asked 
Questions), a dynamically created sitemap of the web site, contact information (linking to the 
European Platform on LCA project’s contact page), and a masthead. In the FAQ section, with 
its content provided by JRC-IES, questions dealing with the ELCD Database are answered, 
regarding data quality, ownership, access, use, content, format, maintenance and resources 
as well as questions dealing with some of the links to other LC-activities and with related 
topics. 
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3 Layout and navigation structure of the Web-Site 

In this chapter the general layout of the life cycle web site will be explained. Also, information 
about the hierarchical structure of the single pages and the navigation through the web site 
will be given. It should be mentioned that in the design of the web pages, the mandatory EC 
layout conforming header was included and for the main content area it was intended to 
orient to other EC EUROPA sites as much as possible for a harmonic integration of the web 
site into the EUROPA environment. To fulfil the related requirements from side of the 
Commission, the guidance given in the following Commission documents was followed: 
“Information Providers Guide” and “Publishing Data Bases on the Web”.  

The focus of this chapter lies on the specification of the basic navigation functionality and 
overall content structure of the web pages. 

3.1 General layout 

Every page within the EC LCA Web-Site consists of some standard layout elements (Figure 
10). In the upper part of each page, the Commissions head template with the EC symbol and 
the standard links like contact, search and the masthead (Important legal notice) appear. The 
language selector is presently deactivated; a translation of the whole site into other EU 
language might be foreseen for future versions of the site. At the bottom left of the head 
section, the page path (bread crumb) is indicated. This allows for navigation between 
different levels of the navigation hierarchy under EUROPA in which the LCA Tools, Services 
and Data site is embedded. At the bottom of each page there is a copyright notice (to the left) 
and the address of the webmaster (to the right). 
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Figure 10: General layout of the EC LCA Web-Site (exemplarily for the “Start” page) 

The main part of each page is sub-divided into two areas: A navigation part on the left and a 
content area on the right side. In the navigation area there is always a box with the main 
menu of the EC LCA Information Hub site. The main menu contains links to the five main 
topics of the site: 1) Introduction to LCA, 2) ELCD Data System, 3) LCA Resources Directory, 
4) Links, and 5) Glossary (Figure 10). Dependent on the selected main topic, particular 
content will be displayed in the content area and, if available, some context menu entries will 
appear as sub-menu below the selected main navigation item. The context driven sub-menu 
of a page generally contains links to further pages with subtopics of the currently displayed 
page content.  

At the top level of the web-site a ‘welcome’-text is located in the main content area. When a 
sub-page of a main topic’s page is entered via the context menu’s link, eventually available 
links to further sub-pages will be expanded below this link. Once again the content area will 
be adapted while the main menu remains unchanged (see Figure 11). In the upper part of 
the content area, right to the navigation area, a headline is indicating the current selected 
page is displayed. Dependent on the particular subject, other navigation elements will appear 
which lead to other, more detailed content (e.g. the category-links in the ELCD data system 
described in Chapter 2.2).  

In the following, the structure and the layout of the five main topic parts of the web site is 
further explained. 
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3.2 Introduction to LCA part 

 

Figure 11: Introduction page of the EC LCA Web-Site 

In the Introduction a short introduction into LCA is given (Figure 11). There are context menu 
entries with links to some more detailed explanations: links to life cycle assessment details 
(with further sub-pages), life cycle thinking information, application of LCA and further 
information. For a better illustration of the issues, some figures are included in the text. For 
terms that are available in the glossary, the explanations are shown when the user drags his 
mouse over the respective term. 

3.3 ELCD Data System part (and jointly used functions of the 
Directory part) 

The ELCD Data System pages are the part where users can access descriptions of the LCI 
data sets provided by the EC (ELCD core data sets) and (as foreseen for future versions of 
the site) descriptions of ELCD-consistent third party data sets. In case of ELCD core data 
sets, it is possible to download all data sets in the ELCD Format in form of a zip file 
containing beside all the data sets also necessary schema files and style sheets for offline 
usage. On every page displaying a core ELCD data set, there is an option to view an html 
instance of the complete data set in ELCD Format and another option to download a 
complete bundle of all ELCD data sets at once in form of a zip file. 
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Figure 12: ELCD Data System overview page of the EC LCA Web-Site 

Figure 12 shows the overview page of the ELCD Data System with some introductory text. 
The data sets in the database can alternatively be found and selected via a category index or 
a search form. In addition, the sub-menu has links to a page supporting developers, who 
want to adopt the ELCD standard and to the restricted maintenance area for JRC-IES 
(Figure 12).  

The category index is offered in a sub-page of the ELCD data system area. The category list 
of the data sets is located below the introduction part as a table and the category names are 
provided as links. As mentioned before, the categories are derived from the ELCD Format 
specification as provided by JRC-IES. Behind each category name, the number of available 
data sets in this category is given in the table. The categories are subdivided into main 
categories and sub-categories. If the plus sign before the name of a main category is 
selected, another table under the main category entry enfolds, which will list the sub-
categories of this main category (Figure 13). By clicking on the name of the sub-category, a 
list of all data sets for this sub-category will be displayed on another web page, as described 
in the following paragraph. 
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Figure 13: ELCD Data Sets overview page by category 

If one of the category or sub-category links is selected, a search result page will be shown 
that lists all the data sets within the content area that belong to this category or sub-category 
(see Figure 14). Such a search list result page will also appear if the data set search form is 
submitted. So, choosing only a category and/or sub-category is functionally the same as 
specifying only category and/or sub-category in the data set search form (see Chapter 3.3.3). 

3.3.1 “List of data sets” page  

As an example, this chapter describes the “List of data sets” page. These kinds of pages is 
provided wherever a search query on the ELCD Data System and on the LCA Resources 
Directory of tools, services and databases is executed or a category or sub-category is 
chosen for a listing of data sets. Because of that, the structure of such a list page is only 
demonstrated for the data sets in the ELCD Data System area. In case the category index of 
data sets a query like “list all data sets of category x and sub-category y” is defined, the 
respective data sets will be presented in the result list (Figure 14). 



Final Report   page 37 
  

 

Internet Site on LCA Tools and Services and LCI Data in support of European Integrated Product Policy 

 

Figure 14: Example of a search result list: ELCD data sets of the category Materials and the 
sub-category Wood 

In a result list, a table with the list of the according data sets, tools, databases, or providers 
together with some more detail information about the results is given. The meaning of the 
table columns depends on the objects shown. The above screenshot lists the attributes of an 
ELCD data set (i.e. Location, Name, Category, Reference year, and Parameterised). The 
attributes shown are common information elements for a quick overview and identification of 
the results. For every type of search result (data set, tool, database and provider), different 
attributes are shown within a result list (see respective columns in Chapter 2). 

3.3.2 Single “data set overview” page  

As an example, this chapter describes the “data set overview” page. These kinds of pages 
are provided wherever the site visitor is selecting a single entry from either the ELCD Data 
System or the tools and databases part of the LCA Resources Directory of tools, services 
and databases. Because of that, the structure of such a list page is only demonstrated for a 
data set in the ELCD Data System area. 

After selecting a data set (or tool or database) a single data set (tool or database) page is 
shown in the content part (Figure 15). This kind of page again is similar for all of the 
mentioned objects. 
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Figure 15: Example of a ‘single entry’-page of the website: Single ELCD data set 

In the upper part of the single ELCD data set page, the name of a data set will be given as 
page header. Below this, several relevant information items about the data set are given. On 
top of that page, to the right, also the link for viewing the html-document of the complete data 
set as well as the link for the download of all core ELCD data sets is displayed (see Figure 
15). These last two links are only available for data sets, but not for entries in the tools and 
databases part of the directory, as corresponding information is not foreseen for these two 
entry types. 

The attributes given in the table show the most important information which is considered 
appropriate for most users to already decide whether or not a data set is useful for the user’s 
purpose. The attributes shown in the table are explained in chapter 2.2. The single-entry 
pages of tools and databases are arranged in the same way. The displayed attributes are 
explained in the respective sub-chapter of Chapter 2.3. 

3.3.3 Search-form for data sets 

To search for available data set descriptions, a search form as shown in Figure 16 is used. 
The results that match the selected attributes are listed in a result list as described in 
Chapter 3.3.1. From the search result list, single data sets can be selected and viewed as 
described in Chapter 3.3.2. 

With a button at the bottom of the form, the search can be executed. Each attribute that is 
not defined will remain in an ‘all’ state, which means that there is no restriction of the search 
results concerning this attribute. All defined attributes will be connected with an ‘and’ 
statement. The multiple choice option lists (scrolling lists) will allow the user to select multiple 
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choices at once for a search. Users should know in this case that Control-Click adds or de-
selects an option to / from the multiple value lists. 

  

Figure 16: Search form of datasets as example for common search forms in the directory 

A search form similar to the ELCD data sets search form is also available for tools and 
databases in the registry part of the web site. The attributes to be searched for can be found 
in the column ‘searchable’ of the tables of the content part of this report (Chapter 2). The 
search forms of the tools and databases of the LCA Resources Directory will have similar 
functionalities to the form of the ELCD data sets; only attributes will differ between different 
types of the objects. 

3.4 LCA Resources Directory part 

The “LCA Resources Directory” page is where the directory of services, tools, databases and 
providers is located. In the context menu, which appears after entering this page, links to the 
sub-pages of each topic are provided as well as a link to a user guidance page which 
supports dedicated users according to their particular purposes. Also part of the context 
menu is the link to the maintenance area for JRC-IES. In the content area of the page, an 
introduction into the LCA Resources Directory and information about updating and extending 
procedures of the directory is given (Figure 17). 
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Figure 17: The directory of external resources part 

The user guidance area can be entered by clicking on the respective link in the context 
menu. As mentioned before, the User Guidance pages provide guidance for the five user 
groups of environmental managers, product designers, purchasers, LCA professionals and 
policy makers. Together with an introductory text, links for these user groups are displayed in 
the content area of the page each highlighted with a special colour for each user group 
(Figure 18). 

 

Figure 18: The User Guidance overview page in the LCA Resources Directory part 
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On every sub-page, the user group’s colour will appear in a box on the upper right part of the 
page. For illustration, Figure 19 shows a sub-page for the environmental manager with its 
light blue square on the upper right. As mentioned before, every sub-page consists of 
information text with several links to either further sub-pages or to a services result list based 
on a query which is dynamically executed on the mentioned service. 

 

Figure 19: The User Guidance page for the environmental manager 

The sub-pages of the directory, showing the pages of the topics Services, Tools, Databases 
and Providers, can be entered via the context menu. In the content area of these pages  the 
topic name is given as a headline and a short introduction is provided about its nature. Below 
this explanation block, a table is located with the full list of all entries of the respective object 
- similar to the one described for the ELCD data system part in chapter 3.3.1. Figure 20 
shows, as an example, the providers’ page with an extract of the providers listed in the 
directory. 
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Figure 20: The list of providers in the LCA Resources Directory part 

For the pages of tools and databases, another link appears in the context menu to a further 
sub-page, which leads to a search form for the respective part, see description in Chapter 
3.3.3. The searchable attributes are given in Table 2 for the tools and in Table 3 for the 
databases. After performing a query within one of these search pages, (again) a result list 
will be given as the one shown exemplarily in Figure 14. 

 

Figure 21: Example of a provider entry in the LCA Resources Directory part 
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When one of the entries in the full list or in the result lists is selected, the respective single 
entry page of the item will be shown, similar to the one explained in Chapter 3.3.2. Figure 21 
shows the provider entry of one of the partners of the project consortium as an example. 

 

Figure 22: Example of a result list for a service 

An exception is the services part where, after selecting one of the listed services, directly a 
result list of providers offering this service is shown. For further information also references of 
the providers for providing the respective service are given in the result list. Figure 22 shows 
as an example a section of the result list for the service ‘Design for Environment (DfE)’. 

3.5 Glossary part 

In support of website visitors, a glossary of important terms is embedded into the website. 
The glossary page is created dynamically from the underlying glossary database entries and 
the entries are displayed alphabetically sorted. For each term in the glossary page, a short 
explanation is provided. Wherever one term occurs on the web site it can be linked to the 
respective term of the glossary, so that users easily can get information about unknown 
terms by simply moving their mouse-pointer over the expression in the text (see Figure 11). 

3.6 Other pages of the website 

As mentioned before, there are some more content elements to serve the users’ needs 
within the website. These are: a links page, accessible from the main menu, a standard 
website elements like an FAQ section (Frequently Asked Questions), a sitemap of the web 
site, contact information, and a masthead. These pages are static-html-pages and accessible 
via links within the head part of the website. 
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4 Technical implementation of the web site 

In this chapter, the concept of the underlying architecture for the technical implementation 
will be described.  

According to the description of the technical environment of the hardware and software 
environment which hosts the EUROPA web site and DG JRC-IES infrastructure, the project 
consortium proposed that the web-site will be implemented as a Java based dynamic web 
application using J2EE (Java 2 Enterprise Technology) technology and a relational database 
(Oracle) as the technical foundation. This allows the installation of the web-site in a variety of 
technological platforms as long they are based on J2EE technology. Note especially, for the 
infrastructure of the EUROPA site it was mentioned in the “Information Systems 
Infrastructure” document provided by DG ENV that the primary services of the EUROPA site 
are based currently on a COLDFUSION and will in future be based on a WEBLOGIC server. 
Both systems are based on J2EE technology, so that an LCI web-site implementation based 
on J2EE standards can be easily integrated into this both servers as dynamic web-
application. Since the EUROPA web-site further uses a proxy and reverse proxy web server 
in front of the main content servers, it should also be easy to host the LCI web-site at another 
site of the Commission (like the JRC-IES in Ispra) on a dedicated server (for example using 
the open source apache web server and tomcat J2EE servlet container as runtime platform 
for the site) and integrate this web-content logically into the EUROPA site using the proxy 
and reverse proxy concept of the EUROPA site. At the time of installation (May-June 2006) it 
was decided by DG ENV that the web-site should be hosted on a server directly at JRC-IES 
and hence as foreseen under EUROPA at the address htp://lca.jrc.ec.europa.eu. The host is 
a Microsoft 2003 Virtual Server host which uses IIS as front-end to a tomcat servlet engine 
hosting the web application itself. As database for the dynamic website content, a mySQL 
instance on the virtual server is used. 

The main architecture of the LCI web-site implementation is shown in Figure 23. 
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Figure 23: Architecture of the LCI web application 

The J2EE technology based web application is structured according to the recommended 
design pattern for J2EE based web applications as a model-2 web application (model-view-
controller) application. In this architecture, the application is split into three main components, 
which are named Controller (Controller Servlet(s) in Figure 23), Model component (OR 
mapping component in Figure 23) and View component (Template Engine in Figure 23). The 
Controller is responsible for analyzing the requests coming from the client web browser and 
deciding what presentation is needed to satisfy the request for the user. It then triggers the 
model component to extract all necessary data for answering the request from the database 
and converting them into data objects which can then be easily handled in the application. 
Finally, the controller hands the data objects to the view component and tells the view 
component, which presentation it should generate using the given data objects to satisfy the 
user request. 

To transform the relational data in the relational database into data objects within the 
application, the LCI web application uses the Open Source Java based Object Relational 
(OR) mapping framework Hibernate. The framework Hibernate allows declaring the mapping 
transformations between Java data objects and tables within relational databases with XML 
mapping configuration files. Further, it contains a runtime framework, which includes – 
beside other functionalities – a thread-safe object caching mechanism which caches the data 
objects, which are filled from within the database, in memory. This gives a very good 
performance of Hibernate based applications in comparison to applications which only work 
directly on the database. Considering the expected website traffic, as estimated by JRC-IES, 
in number of users (as of today up to approximately 50 per day but has to be able to cope 
with up to 1.000 per day), page requests (as of today approximately 1.000 per day but has to 
cope with up to 50.000 per day) and required bandwidth (as of today approximately 250 MB 
per day but up to 10 GB per day needed), the performance needs are easily met with this 
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solution, in both software and underlying hardware. The XML mapping in Hibernate is very 
flexible and abstracts from the interfaces of different relational databases. Thus, it is easy to 
exchange an instance of the Oracle database with a mySQL database and vice versa with 
just changing some basic configuration information and exchanging the data between the 
database systems. The use of Hibernate allows it also to change and enhance the database 
structure of the LCA Info Hub web-site, if needed, without doing much reprogramming of the 
Java data layer of the application.  

For the dynamic generation of the web pages of the web-site, the Open Source Java based 
template framework Velocity (Apache Jakarta project) was used. Using this technique, the 
layout and HTML code needed for the generation of the web pages of the application could 
be clearly separated from the Java code of the application and will be placed into separate 
template files. Such template files contain both the HTML code of a web page (or part of a 
web page) and a special place holder code which allows it to dynamically insert data from 
within the application into the final web page generated from the template. 

The following example illustrates how this works for the website: Code example 1 shows a 
part of a Velocity template which could generate the overview page of a provider description 
in the provider part of the LCI web site.. The source code example shows normal HTML code 
in which Velocity template language constructs, which are emphasized in bold, are mixed to 
insert information about a concrete provider. This provider information comes from a provider 
model object within the Java part of the web application, which is referenced in the template 
through a variable $provider. The Velocity template now allows the template designer to 
access the (public) methods of the $provider Java object within the template. For 
example, the construct $provider.getHomeContact() extracts another object from the 
provider object which contains the main address information of the provider. 
$provider.getName() would insert the name of the provider into the web page, while 
$address.getDepartment() would insert the department information of the main 
address object and $address.getStreet() the street address. 

<div class="boxRight" style="margin-left:10px;margin- 
                right:10px;float:right;width:350px;overflow:visible">  
<div class="LeftHeader"><b>Address Information</b></div> 
<div class="CategoryIndexSub" style="padding:5px"> 

#set ($address = $provider.getHomeContact()) 

<table> 
<tr> 
<td><b>Name:</b></td><td>$!provider.getName()</td> 
</tr> 
<tr> 
<td><b>Department:</b></td><td>$!address.getDepartment()</td> 
</tr> 
<tr> 
<td><b>Address:</b></td><td>$!address.getStreet()<td> 
</tr> 
<tr> 
<td><b>City:</b></td><td>$!address.getZipcode() $!address.getCity()</td> 
</tr> 
<tr> 
<td><b>Country:</b></td><td>$!address.getGeographicalArea().getName()</td> 
</tr> 
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<tr> 
<td><b>Phone:</b></td><td>$!address.getPhone()</td> 
</tr> 
<tr> 
<td><b>Fax:</b></td><td>$!address.getFax()</td> 
</tr> 
<tr> 
<td><b>Email:</b></td><td> 

#foreach ($mailAddress in $urlTool.splitEmail($address.getEmail())) 
     <a href="mailTo:$mailAddress">$mailAddress</a> 
#end 
 
</td> 
</tr> 
<tr> 

<td><b>Homepage:</b></td> 
<td><a target="_blank" 
       href="$urlTool.fixUrl($address.getUrl())">$address.getUrl()</a> 
</td> 
</tr> 
</table> 
</div> 
</div> 

Code example 1: Part of the template to generate the web page in Figure 19 

 
The following Figure 24 shows in the area bordered by the black line what part of the 
complete data set overview page would be generated by this template code.  
 

 
Figure 24: Provider overview page – the black rectangle shows the area generated by the 
template code in Code example 1 (the address information box) 
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The usage of Velocity templates for the website implementation has several advantages: 
Since the HTML code in the templates is separated from the Java Code of the application 
and the interfaces to the Java objects are very simple, web designers or other non Java 
programmers can easily modify the layout and structure of the templates without the need to 
reprogram functionality on the Java side. Thus, the layout of the complete web-site 
application can be modified and adapted to a changing site layout of for example the 
EUROPA site – without complex reprogramming of the application. Also, wanted changes to 
the navigation structure of the site can in many situations be accomplished only through 
changes in the template. 

The HTML code in the templates is based on the HTML 4 standard and uses modern layout 
concepts based on CSS based style sheets. This is necessary to achieve a greater 
accessibility of the web site. Further, the use of CSS style sheets will allow an even better 
separation of content structure and layouts in the templates which then also give a better 
readability of the templates.  

After agreement on the basic functionality and architecture of the LCI web site as specified in 
the project interim report, the following actions were taken in respect to the implementation of 
the presented concept: In a first step an UML model of the OR mapping interface of the 
database structure and a corresponding relational layout of the database was made. In 
parallel, an expanded version of the web pages of the site was developed. Based on this, a 
first prototypical implementation of the web-site was done, which allowed it to access main 
functionalities of the web site through a prototype system which were already accessible via 
the Internet from the site of the developers. The prototype contained only a view on sample 
data in the underlying database which are needed for demonstrating the main functionalities 
of the whole system. After review of the prototype and incorporation of requested changes by 
JRC-IES, the prototype implementation was extended to incorporate the complete 
functionality of the web site. The database then was loaded with data as described in this 
final report. After a final review and extensive test and bug fix cycles of the completed 
application, the application was installed at the JRC-IES site in Ispra, Italy. 

 

 


